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Anekcei Komapos 7

MpepucnoBue

MeTopn akycTuyeckon amuccun (AQ) 3aHMMaeT ocoboe MeCcTo Cpeau ApYrMX METOAOB HepaspyLuatoLLero
koHTpons (HK). Mpu ero npumeHeHnn BO3MOXKHO MOSy4YnTb MakCUMarbHOe KOMYecTBO MHopMaLumm, koTopas
Mo3BosisieT B Hanboree NofHOM 06bemMe OLEeHUTb TEXHUYECKOE COCTOsIHME 00beKTa, ero HageXHoCTb

1 6e30MacHOCTb; NOMYy4YnTb MHOPMALMIO, MO3BOSSAOLLYI0 paccynTaTb BEPOSATHOCTY OTKasa B paboTe
ob6opynoBaHusi, aBapun U paspyLUEHNst KOHTPOSIMPYEMOTO OGbEKTa.

Mpwv ncnonb3oBaHuK Bcex Apyrnx metogos HK Heobxoanmo, YTobbl Gbina 3apaHee oTpaboTaHa cuctema
GpakoBKkM 06BEKTOB MO NapameTpam AedekTHocTU. Heobxoanmo, YTobbl OHV NPEeAoCTaBsAM MHAOPMaLIMIO
(maHHbIE) O AedeKTHOCTH, BKITOYash KONMYECTBO AeEKTOB, UX pacnofioXeHne B 06bekTe, hopmy,
opveHTaumo. To ecTb He06X0AUMO NPUMEHSATb HE METoAbl AedheKToCKoMNMK, a MeToabl AEEKTOMETPUN.

B aTtux Chny4aax TONbKO Nocrne naMepeHna napameTpoB ,EI,E(*)GKTOB noABNAEeTCA BO3MOXHOCTb

C ncnosnb3oBaHMEM METOO0B MEXaHUKN pa3pyLueHna (MP) OLUEHUTb, HACKOJ1bKO onaceH D,ed)eKT ansa
KOHCTPYKUMN. Kpome TOro, Heob6xoaMMo 3HaTb ycnosua aKcnyatauynn obbekTa (ﬂ,aBJ’IeHI/Ie, TeMneparypy,
BO34eNCTBME pa6oqel7| cpenbl, ycnosusa Hal'py>KeHl/IFI), M nocre 3Toro npon3BoaAT OUEHKY BEPOATHOCTN aBapuu,
00onyctTuMoCTHn JanbHenwen KCnnyaTaunm n BpemMa aKkcninyatauum, 1. €. pecypc. B atnx Ccrny4vadax
COBOKYMHOCTb HEpa3pyLlarLwero KOHTPOI1A, MEXaHUKN pas3pyLlleHnd 1 MatepuanoBseneHnd npeacraBendeT
cobon NOJIHOPa3MepPHYH TEXHNYECKYH ONAarHOCTUKY.

MeTop AQ 06beamnHsieT MeToamkn HK 1 MexaHunkn paspyLueHusi, MOCKOSbKY MPU COCTaBMEHUM CUCTEMBI
knaccudukaunum NCTo4HMKOB AD M3HavarnbHO 3anoxeHa HeobxoamMMocTb NpumeHeHns metoamk HK n MP. Tem
cambiM meTog AD No cBoen Npupoae sSiBnsieTcs MmeToaom amMarHoctukn. W ato npeactaeneHo B FTOCT P 55045-
2012, roe metog AD HOMMHUPOBAH Kak «aKyCTUKO-3MUCCUOHHOEe AnarHoctupoBaHue: OnpegenexHve
TEXHUYECKOro COCTOSIHMUST 0OBEKTA C LIeNb OLEeHKM 6e30nacHOCTM U NPOrHO3MpoBaHUs pecypca

C ucnonb3oBaHnem metoga A34».

OpHako Ansa NonHoLeHHoro npeacrasneHns metoga A kak MeToda ONarHoCcTMKM HeoBGXxoaMMo afekBaTHoe
coyeTaHue TEXHUYECKUX CPeacTB, NpMeMoB 06paboTku curHanos AD, No3BONALLMX UCMONb30BaTb NapaMeTpbl
CUrHanoB OJ1si BbIBOAOB O HAAEeXHOCTU U 6e30MacHOCTY ANarHoCTMPYeMOoro yCTpoMcTBa. A Ans 3Toro
annapaTypa [oImKHa UMEeTb COOTBETCTBYIOLLME XapaKTepPUCTUKN, NPorpaMMbl BbiAENEHNS U UHTeprpeTaLum
napamMeTpOB CUrHaroB, MO3BOJISIOLLME B MOSHON Mepe 1CNofb30BaTh MHGOPMaLMIO O npoLleccax obpasoBaHus
1 pocTa AedeKkToB B ANarHoCTUpyeMbix obbekTax. Kpome Toro, B HacTosilee BpeMsi onepatop A gormkeH
obnanaTb BbICOKOW KBanmdukaumei, Mo3BonsoLLEe peanu3oBaTb Bce NpenMyLlecTsa MeToaa.

B pe3ynbTate CMHTE3a pa3HbIX TEXHOMOMNIN — MEXaHWUKN paspyLlleHnd, Hepa3pyLiarouero KOHTposA nioc
annapartypbl (BKJ'IPO‘-Ia‘il KaXxyLjeecsa NpoCTbIM «KeJie30» U CIOXHbIM — NporpaMmmMmHoe o6ecnequV|e), a TakKkxe
BECbMa CITOXXHOW — MHTEepnpeTaunn gaHHbIX Mbl NMNoJ1y4aemM BO3MOXHOCTb B Hanbornee NonHoM obbeme OLEHUTb
TEXHMYECKOE COCTOSIHME 00bEeKTa 1 noTeHuman npegorepaleHnd aBapun. dakTnyeckm onepartop AO0JNKEH
aenaTtb BblBOZ O 651M30CTM 00BbEKTa K OTKa3sy (aBapvwl, pa3pyu1eH|/no). Bcé aT0 — BecbMa OTBETCTBEHHO, OMacHO
N MHTENNEeKTyalribHO 3aTpaTHO. OrlepaTop OOJ1KEH MMeTb 3HAaHUA N HaBbIKK, NMO3BOJNIAOLLINE NCMNOJ1b30BATb
CnHepreTn4eckne Bo3MOXXHOCTU MeToda AS,D,

PykoBoacTBO nNpefctaBnsieT cobow, Kak u 3agyman aBTop, NPakTUYECKY MHCTPYKLMIO MO BbINOTHEHWIO
aKyCTUKO-3MUCCUOHHOMO ANarHOCTUPOBaHUSA MPOMBbILLIIEHHbIX 00bEKTOB. CyLUecTByOLWME CTaHAapThl NO
BbINOMHEHNO AD KOHTPOIS (HO HE OUarHOCTUKM, BKITHOYas 3apyOexxHble JOKYMEHTbI), METOANYECKME
PYKOBOACTBA 1 TEXHUYECKNE ONMcaHus annapaTtypbl 40 CMX Nop He obecneyvrBaloT B NOJHOM Mepe
BbINOMHEHNE KBanmduumpoBaHHou paboTbl. OOHUM 13 NPYMEPOB MOXET CIY>XUTb aBapus Ha
CTepnutamakckor rasonepekaymBaroLLen CTaHLMN, KOrga B pesynbTaTe HeKBanMUUMpoBaHHOTrO A KOHTpONS
MblfieynoBuUTENEen OAMH U3 COCYA0B PaspyLUUIICA NPU MHEBMATUYECKOM UCMbITaHUN.

Tem Gonee Ons NpakTMYECKOro MCNoNnb3oBaHUsA annapaTtypbl AQ M MOHUMaHWSI KOHEYHOW 3afa4uun

AD guarHocTupoBaHuWs CyLLeCcTBYHOLLME NevaTHble paboTbl — KHUMM U CTaTbW — HE CoAepKaT B NOJIHOW Mepe
HeoOxoaMMyo MHpopmMauuto. B 3ToM OTHOLLEHMM peLieH3npyeMbln maTtepuan «A-Line. BbinonHeHue
aKyCTUKO-3MUCCUOHHOTIO KOHTpons. lNpakTuyeckoe pykoBoACTBO», CO3aHHbIN A. . KomapoBbiM npu
yyactum [1. A. TepeHTbeBa, CNOCOOCTBYET MONYYEHUIO 3HAHWS, KOTOPOE Tak HEOOXoANMMO onepaTopam,
nposoasawum A3 gruarHoctupoBaHne. Cnegyet OTMETUTb, YTO HAa Ha4YanbHOM 3Tane MCMnob30BaHMs MeToaa
AQ B NpOMBILLIIEHHOCTX B KaYeCTBE OrnepaTopoB paboTanu KBanMpuunupoBaHHble nccrnegoatenn A3,
BKIOYas 3a4acTyo KaHOMOATOB M AOKTOPOB HayK. Ho ¢ paclumpeHmem obnacTtn npumeHeHus B paboTy ctanm
BKIMOYATLCHA M MEHee KBanugurumMpoBaHHble CreumanucTbl.

PeueHsnpyemoe PykoBoACTBO 3aMnonHSAET TOT BakyyM, KOTOPbIA OTMEYaEeTCs B MPOCTPAHCTBE MeXay HayYHbIMU
neyaTHblMU paboTammn U METOOUYECKUMU AOKyMeHTaMu. K 3TMM JOKYMEeHTaM OTHOCSITCH: MMAbOTUHMPOBAHHbIN
«IB 03-593-03. NpaBuna opraHMsauun 1 NPOBESEHUS aKyCTUKO-SMUCCUOHHOIO KOHTPOMSi COCYA10B, annapaTos,
KOTNOB 1 TexHorormdeckux Tpybonposogosy; «PL 03-299-99. TpeboBaHUS K aKyCTUKO-3SMUCCUOHHOW
annapaTtype, UCNoNb3yeMON OJ19 KOHTPOIIS OMacHbIX MPOU3BOACTBEHHbBIX 06bekToBY; « P, 03-300-99.



8 lMpeaucnosue

TpeboBaHus kK NpeobpasoBaTensiM akyCTUYECKON AMUCCUN, MPUMEHSIEMbIM AN KOHTPONSA ONacHbIX
NPOM3BOACTBEHHbIX OOBLEKTOB» U TEXHUYECKME onucaHus annapatypbl AS. CnegyeT oTMETUTb, YTO

B pe3ynbTaTe OTMeHbl Hanbonee NpMMEHAEMOro B NPOMbILLIeHHOCTH AokyMeHTa MB 03-593-03 npakTnyecku
HET HUYEro, YTO MOXHO BbINo Obl MCNOMNB30BaTh B KAYECTBE METOANYECKOrO JOKYMEHTA N0 AD KOHTPOIHO

B OTEYECTBEHHOW NPOMBbILLNIEHHOCTMU.

HecmoTps Ha TO 4TO OCHOBHas opueHTauusi PykoBoacTBa HanpasreHa Ha npumMeHeHve A3 cuctem
cemenctsa A-Line, Bca nHdopmauus, cogepxallascs B peLeH3npyemMom Mmatepmane, MoxeT OblTb NpuMeHeHa
npu Ncnonb3oBaHUM Bcex 6e3 NCKNoYeHns TUMNoB 1 MoAener annapatypbl AQ, M3roTOBMEHHbIX Pa3nnyYHbIMK
dpupmamm.

Bonee TOro, peueHanpyemMbin matepuan sBnseTcs Hambornee NHMPOPMaTUBHBLIM MPaAKTUYECKUM PYKOBOACTBOM,
NO3BONSOLLMM NPOBOANTE AD AMarHOCTMKY CO 3HaHMEM MPOLECCOB Kak B ANarHOCTUpyeMoM o6bekTe, Tak

1 B ucnonb3yemomn annapaTtype. Bce ato genaet PykoBoACTBO HE3aMEHUMbIM MaTepuanomM ypoBHs y4ebHuka,
KOTOPbIN Tak HEOBXOAMM AN AanbHEeWLWero akTMBHOro ncnonb3osanms metoga A3/l B NPOMBILLFIEHHOCTMW.

EOVHCTBEHHBIM 3aMeYaHNEM K PELIEH3MPYEMOMY TEKCTY ABMSIETCS TEPMUHOSOMMYECKas NPeTEeH3Nns:

B PykoBofacTBe MeTo[, UCMOSb3YIOLWNIA aKyCTUYeCKoe n3nyveHne npyn obpasoBaHnm 1 pocte AedeKkToB Ans
OLLEHKN COCTOSIHWNSI 00BbEKTa, HAa3BaH METOAOM KOHTPOJISA, TOr4a Kak 3TOT METo No CBOEW Npupoae ABNsaeTcs
MeTo40M TEXHMYECKOWN ANArHOCTUKUN 0OBEKTOB. PeLieH3Mo Ha paccMmaTpmBaeMblin MaTepman MOXHO
3aKOH4YMTb umuTaTom n3 PykoBoacTea, onuckiBaroLLern B NOfIHOM obbemMe npefHasHavyeHne PykoBoacTaa:

«HasHauyeHue PykoBoacTBa

PykoBoacTtBo pa3pabotaHo Ha ocHoBe TOCT P 52727-2007 «AKYCTUKO-3MUCCUOHHAas AnarHoctuka. Obwme
TpeboBaHusi», MNMb 03-593-03 «lMpaBuna opraHm3aunm 1 NPOBEAEHUS aKyCTUKO-OMUCCUOHHOTO KOHTPONSA
COCy[0B, annapaTtoB, KOTNOB 1 TEXHOOrM4Yecknx TpybonpoBo4oB» 1 apyron aencteyowen HA.
PykoBoacTtBo paspaboTaHo C MCMOMb30BaHMEM FyYLLIMX TEXHOMOIMI, NPaKTUK U Noaxodos K nposegeHuto ASK,
OTEYECTBEHHOW 1 3apybexxHOM HOPMAaTMBHOWM AOKYMEHTALMN, HAa OCHOBE OMbiTa NPUMEHEHUS Pa3INYHbIX
annapaTtHbIX U NPOrpaMMHbIX NPOAYKTOB.
PykoBoacCTBO NpefgHa3Ha4yeHo Afis CneumanmcToB, N3ydarLmx OCHOBbI MeToaa AD, npoBoadawmx AJK,
pa3pabaTbiBatoLLMX TEXHOMNOMMM U MeToanKN npoeneHus ASK.
B nepByto oyepenb PYKOBOACTBO paccumTaHo Ha cneunanncToB, MCMOoNb3yowux annapaTtypy tuna A-Line,
HO MOXeET ObITb NONE3HO Y NPU NCMONb30BaHMN APYroro obopyaoBaHUSA».
B. U. UeaHos,
JoKmMop mexHU4YecKux Hayk, rnpogeccop



Anekceit Komapos 9

Ot aBTOpa

Ha ogHom 13 HedbTenepepabaTbiBaloLLMX 3aBOLOB NPY NyCcke YCTAHOBKM Ha KOPyce BaKyyMHON KOMOHHbI BbIn
BbISIBIIEH Nponyck. [locne oTMeHbl Nycka, OYUCTKU 1 NPOMapKy KOMOHHbI NPY HApY>KHOM Y BHYTPEHHEM OCMOTpeE
Oblna BbIsiBNEHa npuymnHa nponycka — CKBO3HOe OTBEPCTUE B KOPNyce KOMOHHbI AuameTpoM okorno 10 Mm.
OTBepcTMEe HaxoAMIoCh B kKapMaHe OAHOW M3 Tapenok. [MpuynHa nosiBreHus oTBepcTms Obina BbisBNeHa
NpaKkTU4eCKM cpasy — NPOXOr NPy NPOBEAEHMUN CBAPOYHbIX PaboT, BbINOMHAEMbIX MPY 3aMeHe BHYTPEHHUX
YCTPOWCTB KOMOHHbI. Llenoyka cobbiTuiA, kKOTOpasi npuBena k ocTaHoBKe, Obinia onpegeneHa BHYTPEHHUM
paccrnefoBaHveM, HO B JaHHOM Crlyyae Hac MHTepecyeT cneayloLlee: MHeBMaTUYecKkme NenbiTaHs nocne
3aBepLUeHNsi PeMOHTa NPOBOAMMMCHL Npy conpoBoxXaeHnn A3 kKoHTpons. NModyemy ASK He cMor BbISIBUTb
UMELLMINCH NPOnycK?
AHanua npoTokona, 3aknoyeHus, annos AaHHbIX, NPEAOCTaBNEHHbIX UCMONHUTENEM, TPEHA0B U3MEHEHUS
AaBneHus nokasan, 4to npu nposeaeHnn AJK Obin HapyLlueH psg TpeboBaHWi 1 NpaBwn, NpeabsBseMbIX
K MHEBMaTUYECKUM UCTILITAHUAM W, KOHKPETHO, K NpoBeaeHunto ASK:
e nporpaMMma HarpyxeHus He y4uTbiBana npoBedeHHble PEMOHTHbIE paboThl;
e OblNO HEBEPHO onpefenieHo ucnoiTaTensHoe AaBneHune;
e JlOKauMOHHasA cxema (oHa e cxema pasmelleHus MNMAJ), npuBedeHHas B MpoTokone, npegycmarpusana
ncnone3oBaHve 14 NMAQJ, paccTaBneHHbIX BOoSb obpasytoent 50-MeTpoBOI KONMOHHLI, AUaMeTPOM 5 M
(T. e. nnHenHyto cxemy nokaumm). Mo dakty npn ASK ncnonb3osanock Toneko 7 MNMADJ, dakTnyeckoe
pacnonoxeHne KOTOPbIX OCTaNoCh HEM3BECTHbLIM;
e  AKOObI NEpBUYHbIN (haln OaHHbIX, NPeAoCTaBneHHbIN ncnonHutenem AJK, okasancs coBceM He
MepBUYHbIM, @ CUITbHO OUNBbTPOBaHHbLIM haom, NPUYeM OCTaBLUNECS OaHHbIE OTHIOAb
He cBuaeTenbcTBOBanm 06 otcyTcTBUM AedekToB u/unu Teden. MNpu aHannse obLMx NnapaMeTpoB
pe3ynbTaToB MUCMbITaHUA ObINo BbisiBNEHO, 4To npu ASK dukcnpoBanack akTUBHOCTb, NOX0Xas
Ha aKTMBHOCTb OT Te€YU, HO ONpeaenUTb Aaxe NPUMEPHOe ee NPOUCXOXAEHNE U MECTOMONOXEHNe, He 3Has
dakTudeckux nosuumi NA3, He npeacTaBnsANoOCL BO3MOXHbIM. OgHako nporpaMMHoe obecrneveHne
ncnonb3osaHHon npn ASK crnctembl A-Line NO3BOMMIIO OLEHUTb HEKOTOpbIE ObLWMe napameTpbl
1 pesynbTaTbl UCNbITAaHNS Aaxe Nocne NpoBedeHHON unbTpauum.

Mopo6Hble NponCLLIECTBMS, K COXaNeHuto, NoApbIBatoT AoBepue K AD mMeToay, ero cnocobHocTn obecneunTb
6Ge3onacHOCTb NPOBEAEHMS UCMbITAHUIA U BbISIBNEHMS CYLLIECTBYHOLLMX AedeKkToB. Kpome Toro, B CBSI3M

C OTMEHOI B HacTosiLee BpeMs psiaa HopMaTUBHbLIX AOKYMEHTOB, AD KOHTPOSb OCTaeTcsi B HEKOTOPOM
MEeTOAMYECKOM BaKyyMe.

Mpn atom AD mMeTog — 3TO AOCTATOYHO CIOXHBIN METOA Hepa3pyLUatoLLero KOHTPOns, TPeOyoLWMn Hannyns

KOMMEeTEHLMIN BO MHOTMX 06nacTax:

e HOpMaTuBHble OKYMEHTbI kak B obnactn ASK, Tak n B 0bnactu ncnbiTaHni TEXHONOrMYECKoro
obopynoBaHus;

e  BUAbl 4ePEKTOB 1 KOHLEHTPATOPOB HANPSBKEHUN, X BMSHUE HA MPOYHOCTb KOHCTPYKLWK;

TEeOopUs NPOYHOCTM, OLIeHKa BO3HUKAIOLLMX MPY UCTIbITaHNW HArpy3oK U HanpsKeHUn;

pacnpocTpaHeHune yrbTpasByKOBbIX KonebaHui, TUMbl BOSH, X XapakTepUCTUKN 1 OCOBEHHOCTH

pacnpoCcTpaHeHNs;

TeopeTn4eckne OCHOBbI NOKaLUN UCTOYHMKOB AD;

paboTa c KOMMNbOTEPHbLIMY NporpammMamu, paboTa ¢ Tabnmuamu n guarpammamu;

obpaboTka curHanoB, CnekTporpaMmmbl, paboTta ¢ BenBneT-npeobpasoBaHNEM CUTHAIOB;

e MporpamMmMupoBaHue B onpeaeneHHom obbeme.

BwmecTte ¢ Tem B PO 1, BO3MOXHO, HA BCEM MOCTCOBETCKOM MPOCTPAHCTBE CaMbiMU PaCNpOCTPaHEHHbBIMM

AJ cuctemamu sBngaTCA, noxanym, AD cuctembl cemerictea A-Line nponssoactea komnaHum MHTEPKOHNC-
WT. 3a 6onee yem 30-neTHWIA CPOK 3TU CUCTEMbI MPOLLIN 3HAYUTENBHBIA MYTb PA3BUTUS, U CEAYAC 3TO TpU
pasnuyHble apXMUTEKTYpbl, HAOEXHOE annapaTHoe, MHHOBALMOHHOE NporpaMMHOe obecneveHue.

lMpeonaraemoe BHUMaHuio yntaternen «A-Line. BoinonHeHne akyCTUKO-SMUCCUOHHOIO KOHTPOMS.
[MpakTnyeckoe pykOBOACTBO» MOSIBUIOCH B pe3yrbTaTe XenaHusa 06006LWMTb MHOTONETHUI OMbIT OCBOEHUS
1 NCMNONb30BaHus Kak cuctem A-Line, Tak n AD cnctem Apyrmx Npov3BOAUTENEN, OMNbIT NPaKTUYECKOro

AD KOHTpONs, OMbIT NOATOTOBKM CNELManncToB no AS KOHTPOMO B y4eBHO-aTTeCTaunMoOHHOM LiEHTpe

AO «BHUKTWHedTexumobopyaoBaHmey, nokasaTb YATATENIO KaK CUIbHbIE CTOPOHbI annapaTHoro

1 nporpaMmHoro obecneyenns cemenctea A3 cuctem A-Line, Tak n Mx 0COBEHHOCTU N OrpaHNYEHNS,

Ha nccnegoBaHve KOTOPbIX yLlen He OOUH AeCSTOK YacoB, a Takke AaTb pekoMeHAaummy Ans NOAroTOBKY,
npoBedeHnsl, aHann3a 1 OLEHKN pPe3ynbTaToB KOHTPONS.
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I'Ip|/| noaroToBke PyKOBO,EI,CTBa aHanmM3npoBalinCb Kak OTEYECTBEHHbIE, TaK U 3apy6e>KHb|e HOPMaTUBHbIE
N TEXHNYECKNE OOKYMEHTbI, CTaHOaPTbl, TEXHOJIOTMN KOHTPONA, Ny4dlline NnpakTukm npuMeHeHunq A3K. Yactb
N3 HUX Hallsa oTpaXeHne B PyKOBO,D,CTBe.

He Ha nocnegHeM MecTe CTOUT XefNaHWe nokasaTb pacluMpeHe BO3MOXHOCTEN aHanm3a AS JaHHbIX

C NOMOLLIbIO pa3paboTaHHOro aBTOPOM AOMOMHUTENBHOMO NPOrpaMMHOro obecrneyeHus!, MO3BOMNSAIOLLErO
apdekTMBHO aHanm3anpoBaTtb, obpabaTbiBaTh U OLEHMBATL 3aperncTpmpoBaHHyto npn A3 KOHTpone
WHopMaLIO.

MpeacTtaBnsiemoe PykOBOACTBO rOTOBUITOCH B TECHOM KOHTaKTe CO cneumanuctamm komnadmm MHTEPHOHWC-
WT. MNMpwn nogrotoBke PykoBoacTBa B nporpammHoe obecneveHne AD cuctem Gbin1 BHECEH Psii UISMEHEHUN

N yNyyLeHun.

Ocobyto brnarogapHOCTb X0y Bblpa3uTb CTapLUemMy Hay4YHOMY cOTpyaHuKy komnaHum MHTEPIOHUC-UT,
KaHgmpaTy ma.-maT. Hayk [JeHncy AHaTonbeBmnyy TepeHTbLEBY 3a KPOMOTNMBYIO BbIYUTKY PykoBoacTBa, 3a
MHOrO4YacoBble AUCKYCCUM, B pe3yNibTaTe KOTOPbIX M3MEHANNCh, [ODABNANNCH Lierble rMaBbl HACTOSLLEN KHUMN.
YacTtb maTepmanos PykoBoacTBa NOArOTOBIIEHA UM JIUYHO.

Anekcel Komapoe
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1. OOwwme nonoxeHus

1.1. HasHauyeHue PykoBoacTBa

«A-Line. BbiNnonHeHne akyCTUKO-3MUCCMOHHOIO KOHTpOns. NpakTuyeckoe pykoBOACTBO» (Oanee —
PykoBoacTBo) pa3paboTaHo A51s CNOMb30BaHWS NPU BbINOMHEHUN aKyCTUKO-3MUCCUOHHOTO KOHTPOIS
o6opynoBaHust HedpTenepepabaTbiBaloLLmMX, HEPTEXUMUYECKUX N XMMUYECKMX NPOM3BOACTB AD annapaTtypbl
cememnctea A-Line npoussoactea komnaHum MHTEPKOHUC-UT.

PykoBoacTo paspabotaHo Ha ocHoBe TOCT P 52727-2007 «AKyCTMKO-SMUCCUOHHasi guarHoctuka. Obwme
TpeboBaHusy, MNMb 03-593-03 «[NpaBuna opraHM3auny 1 NPOBEAEHUS aKyCTUKO-OMUCCMOHHOTO KOHTPOSS
COCy[0B, annapaTtoB, KOTMOB 1 TEXHOMNOrMYeckMx TpybonpoBo4oB» M Apyrov AencTteyowen HL

(cm. Mpunoxenue 1).

PykoBoacTBo paspaboTaHo C MCMOMb30BaHMEM JTyYLLUX TEXHOMOMIA, NPAKTUK N NOAXOAOB K nposedeHnto ASK,
OTEeYeCTBEHHON 1 3apyBOeXHON HOPMaTUBHON AOKYMEHTALMMW, HA OCHOBE ONbiTa NPYMEHEHUS PasfNYHbIX
annapaTHbIX 1 MPOrpaMMHbIX NMPOAYKTOB.

PykoBOACTBO NpegHa3Ha4YeHo Anis cneynanuctos, N3yyvarLwmx ocHOBbl MeToda AJ, nposoaswmnx ASK,
pa3pabaTtbiBatoLLMX TEXHONOMMM U MeToankn npoegeHns ADK.

B nepeyro o4epenb PYKOBOD,CTBO paccynTaHo Ha cneumanucToB, NCNOJb3YHLWKNX annapaTtypy Tuna A-Line,
HO MOXET ObITb NMONE3HO U npu ncnoJsib3oBaHUM Opyroro 060pyD,OBaHVIFI.

MpumeyaHue:
B HacTosLLee Bpems psii UCNOMNb30BaHHbLIX NPWY NOArOTOBKE HacTosILero PykoBoacTBa HOpMaTUBHbBIX
OOKYMEHTOB OTMEHEH W/WUMK, B HEKOTOPbIX Cy4Yasx, 3aMeHeH. [JoOKyMeHTbI, KOTOpble HA MOMEHT
noAroToBkn PyKOBOACTBA HE MMEIOT AENCTBYIOLLMX aHAroroB, UCMNonb3ylTCs Kak MeToauveckue
1 CMpaBOYHbIE.

1.2. O6nacTb npumeHeHus PykoBoacTBa

PykoBoacTBo ycTaHaBnumBaeT nopsagok nposefeHna ASK ¢ ncnonssosaHnem A3 cuctem (A3 KOMNIEKCOB)
cemerictBa A-Line, npeobpasoBartenent GT200 nu GT205 npomssoactea OO0 «ImobanTecT» (MNu UHbIX),
nporpammHoro obecnevenus (MO) A-Line Bepcumn He Hixe 6.06.

OenictBme HacTosLwero PykoBoacTea pacnpoctpaHsieTcs Ha ASK cocyaoB v annapaToB, CNPOEKTUPOBaHHbIX

N U3rOTOBIIEHHbIX B COOTBETCTBUM C nonoxeHnsamm Nb 03-584-03 [5], TOCT 34347-2017 [9] n akcnnyaTupyembix
B COOTBETCTBUM C nonoxeHnsmmn ®eaepanbHbiX HOPM 1 NpaBus B 061acTyi NPOMbILLIIEHHOW 6e30MacHOCTH,
yTBEPXXOEHHbIX Npuka3om PoctexHaasopa ot 15.12.2020 Ne 563 [2], PYA-93 [23]:

®  eMKOCTY;

peakTopbl;

KOFOHHBbI;

TennoobMeHHVKY;

LuapoBble pe3epByapsbl,

a Tarke Ha ASK TexHomnornyeckmx TpybonpoBoaoB, CNPOEKTUPOBAaHHBIX, N3rOTOBMEHHbIX 1 3KCNyaTupyeMbIX
B COOTBETCTBMM C NonoxeHnsamu PykoBoacTea no 6e30nacHoOCTH, yTBEPXXAEHHOro npukasom PoctexHaasopa
0T 27.12.2012 Ne 784 [4], TOCT 32569-2013 [11].

3a pamkamu HacTosiwero PykoBoacTtBa octaeTcss AD KOHTPOIb:

KOTIOB;

©annoHos;

TpybonNpoBOAOB Napa v ropsyen BoAbl;

PBC (pe3epByapoB BepTUKaIbHbIX CTanbHbIX);

MarmcTparbHbIX TPy6ONPOBOAOB;

MeTannmMyecknx KOHCTPYKLMIA rpy30noaAbeMHbIX YCTPOWUCTB.

MonoxeHns PykoBoacTtea MoryT BbiTb OrpaHu4eHHo npyMeHeHbl u npu ASK Bbilweyka3aHHOro 06opyaoBaHums,

npwv ycroBun y4eTa ocoBeHHOCTe ero yCTPONCTBa, PEXUMOB 3KCMNyaTaumm, paboymx Harpy3ok 1 xapakrepa
HarpyxeHus.

1.3. OrpaHuyeHus n ycnoBusi npumeHeHus PykoBoactea

HacTtosiwee PykoBoacTBO MOXET ObiTb MpuMeHeHo npu pa3doBom AJK (He pacnpocTpaHsaeTcs Ha NOCTOSHHbIN
1 nocTosHHO-Nepuoanyeckuin ASK).

HacTtosiwee PykoBoacTBO MOXET ObiTb MPUMEHEHO, ECMM MaKCMMaribHOe AaBreHNe Npu UCMbITaHWUK
npeBbILaeT MakcMarbHOe JaBreHne B 06bekTe KOHTPONS B TeYeHMe 6 MecsiLeB Nepes BbiNoNIHEHNEM
paHHoro ASK.
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PykoBOACTBO He MOXET GbiTb MPUMEHEHO MPY UCMbITaHUM OGBEKTOB, KOTOpbIE NOABeprancb MapaBnuyYeckomy
(NHeBMaTMYeCKOMY) UCTIbITAHUIO B TeYeHWe 6 MecsALeB nepeq BbinonHeHem aaHHoro AJK, 3a UckroyeHneM
cryyasi KOHTPOJSA OTPEMOHTUPOBAHHBIX C MPUMEHEHUEM CBapKu 30H [49].

HacTtosiwee PykoBoacTtBo pacnpocTtpaHseTca Ha ASK 06BbEKTOB NPy HAarpy>XeHUn ux nyteM M3MeHeHus
BHYTPEHHErO AaBMNeHNsi BO BPEMSI TMAPaBINYECKOro (MHEBMAaTUYECKOro) UCMbITaHUS NPU X TEXHUYECKOM
0OCBMAETENbCTBOBAHUN B COOTBETCTBUM C TpeboBaHuaMY [2] nnwu [23] nnv npyn TEXHUHECKOM ANarHoCTUPOBaHUN
cocynoB B cooTBeTcTBUM € TpebosaHuamu P 03-421-01 [17].

HacTtosiwee PykoBoacTBo npegycmaTpmBaeT npoBefeHne ASK kak Ha mecTe NOCTOAHHOM YCTaHOBKN 06 bEeKTOB
KOHTPOMS, TaK U Ha crneunanbHO 060pyJ0BaHHOM CTeHAE.
1.4. TepmuHonorus

TepMuHbI 1 onpeferneHus, Ncnonb3oBaHHbIe B HacToswem PykoBoacTtee, cooTBeTCTBYHOT [7], [12], [13] [14]
n [20] (cm. MpunoxeHue 1). HekoTopble onpegenexHns NpUBEAEHbI HUXKE:

AU AHanoro-umdpoBoe npeobpasoBaHne NN aHanoro-undgposon
npeobpasoBarerb

A3 AKyCTMYEeCKas IMUCCUS, aKyCTUKO-SMUCCUOHHbIN

A3K AKYCTUKO-3MUCCUOHHBIA KOHTPOSb

A3 AKYCTUKO-OMUCCUOHHAs AMarHoCTmKa

(N 'mopasnnyeckoe ncnbiTaHne

OaK [ononHuteneHbIN AePeKkTOCKONMUYECKNA KOHTPOSTb

3akasumk AOK dusmnyeckoe nNuuo, nogpasneneHne PPNaNYEcKoro nmua, OTBETCTBEHHOE 3a
aKkcnnyaTauuio n/vnmn ncnbitaHme obbvekta ASK

VAD MMy rbCc akyCTUKO-3MUCCUOHHBIN

VKN WHTepBan KOHTpons umnynsca

WcnonHutens ASK OpraHusauus, rpynna cneumanuctoB opraHnu3aumm, HenocpeacTBEHHO
BbinonHawowme ASK

HO HopmaTtnsHasa gokymeHTauus

HOC Hanps»keHHO-aedopMMpoBaHHOE COCTOSIHME

HK HepaspyLuatowmin KOHTPOIb

oro OnacHbIN NPOU3BOACTBEHHbIN OOBEKT

MA3 [MpeobpasoBaTenb aKkyCTUYECKON 3MUCCUN

nn [MHeBMaTM4eckoe ucnbiTaHne

no MporpammHoe obecneyeHne

Mpepycunutens, MY MpeaBapuTenbHbIN yCUNUTENb

PaspaboTtuuk 000 «MHTEPKOHNC-UT»

PBI1 PasHuua BpemeHu npuxoga

CIK CeTeBoV NPOMBILLMEHHbIN KOMMLIOTEP

TO TexHnyeckoe oCBUAETENLCTBOBAHME

YK YnbTpa3ByKOBOW KOHTPOIb

EMI Electromagnetic Interference (3nekrpomarHMTHblIE MOMeEXM)

ZIP Zonal Intensity Plot (Juarpamma 30HaneHOW MHTEHCMBHOCTM)

1.5. Llenb aKyCTMKO-3MUCCUOHHOIO KOHTPONA

Llenb ASK — oGHapyxeHune, onpeaeneHne MectononoXeHus (KoopamHaT) U CTENEHN ONaCHOCTU MCTOYHUKOB

aKyCcTU4ecKkom aMmceun (MCTOYHNKOB AD), CBA3AHHbIX:

e  C pa3BMBaKLLMMUCS HECMOLIHOCTAMM (OedeKkTaMm) B KOPNyce KOHTPONMPYEMOro 00beKTa;

e C TpeHneM GeperoB TpPeLUuH;

e  CO CKBO3HbIMU CBULLEAMU;

e  C nponyckamu B yNiOTHEHNSX, 3arnyLukax, pnaHueBbIX COeAMHEHNSIX, OCHOBHOM MeTarsie U CBapHbIX
coefunHeHuax obbekTa KOHTPOons.

MoTeHuManbHbIMKU UCTOYHMKaMU AD MoryT GbiTb criegytoLye Buabl 4eDeEKTOB:
e  MpucyLLMe Kak OCHOBHOMY MeTanny, TaK U CBapHbIM LLBaM:
- TpeLHbl;
- KOppO3us, pacTpecknBaHue NPoayKTOB KOPPO3UM UMK NoKarnbHas TEeKYy4YecTb;
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KOPPO3VMOHHOE pacTpPeCKMBaHWE Nof, HarpyXeHUeM;
onpeaeneHHble U3MEHEHNSA B MeTarnre, BKIoYas TEKyYeCTb U ABMKEHNE OUCIOKALIWIA;
OXpynyunBaHue;
PaKOBWHbI U BMSITUHbI;
e aedeKTbl, MPUCYLLMEe 30HaM CBapHbIX LLBOB:
- HecnnaBneHus;
- HenpoBapsbl;
- MOPWUCTOCTb W PaKOBUHbI;
- BKIOYEHUS;
- 3arpsisHsoLLMe NpuMecy;
e JedekTbl, NpucyLe cOBCTBEHHO MeTanmny:
- paccroeHusi;
e B XPYMKMX cpepax:
- TPeLVHbI;
- BblKpalLUBaHWE;
- BKIOYEHUS.

1.6. OcobGeHHOCTU, NpeuMyLlecTBa U orpaHnyeHns metoga A3K

MeTton AQK obecneunBaeT obHapyXeHre n perncTpaumio pasBmnBatoLLmMxcs, T. €. Hanbonee onacHbIx
aedekToB. MoCKoNbKY MHULMATOPOM pocTa AedEKTOB ABMSETCS HaNpshKeHHOe COCTOsIHME B Matepuarne,
TO AD KOHTPOSb NPOBOAMTCS NPU YCIOBUK 0683aTEeNbHOr0 HarpyXeHust oobekTa (Mpu rmapaBInYecKmx,
NMHEBMATUYECKMX UCMBbITAHNSX UITN MHBIX cnocobax HarpyKeHus).

Ecnu Bo Bpemsi UCMbITaHUs, Npu NPOBHOM AaBrneHny AedekT He pasBMBaeTCs, Hanpumep, U3-3a OTHOCUTENbHO
Maro BenUYMHbI Harpy3ku, Unv AedekT HaXoAMTCs B 30He, KoTopasi He Harpy»KaeTcsl Npy U3MEHEHUN
NaBneHus, To Takol AedeKT MoXeT ObITb He BbISIBMNEH U He oLeHeH MeTogom ASK.

CsowcTtBo MHTErparnbHOCTU A3 meToaa no3BonsieT obecneynTb KOHTPOI1b BCETO obbekTa, onpepnendrTb
MECTOMNOSOXEHNE NCTOYHUKOB AD Kak B OCHOBHOM MeTanse, Tak 1 B CBapHbIX cOegNHEHUAX C MOMOLLbIO
Heckonbkux MAJ, YCTaHOBJIEHHbLIX Ha NOBEPXHOCTU 3TOI0 obbekTa.

MeTog A3 ManovyBCTBUTENEH K OPUEHTALMM U TeOMETPUM AedEKTOB.

OcobeHHocTbio MeToga ASK ABMAsieTCA CNOXHOCTb BbIAENEHUS NONE3HOro CUrHana u3 noMex B ToM crnydae,
KOrfa CurHambl, reHepypyeMble NCTOYHMKOM AD, Manbl N0 aMnnmTyAe, CUMBbHO 3aTyXxalT K MOMEHTY
pernctpauum nx NMA3, a nomexm MMEKT BbICOKMI YPOBEHb. BEPOATHOCTL BbISIBITIEHNSA TAKUX MCTOYHUKOB
BO3pacTaeT npu pa3snTtmnn ,Cl,e(beKTOB, yBENMUYEeHUN aMnnnTydbl U HaCTOTbl reHepaunn curHanos npu
NpuBnmKeHNn pasmepoB AeEKTOB K KPUTUYECKUM 3HAYEHUSIM.

Ona metoga AD xapakTepeH n TpebyeT BHUMaHWA 1 yyeTa addekT Kansepa, koTopbiv 3aknoyaeTcs

B OTCYTCTBMM 3aMETHOWN aKyCTUYECKON 3MUCCMUN 0 OOCTWKEHWUSI NPY MOBTOPHOM Harpy>XEHUM YPOBHS Harpy3ku,
pPaBHOrO YPOBHIO HArpy3kv Npv npegpiayLemM HarpyxeHun. [1oaTomy He cneayeT HarpyaTb KOHTPONMpPYyeMbIn
ob6bekT go npoeenerHnsa AIK. ekt Kansepa He HabnogaeTcest npu HannumMm edeKTOB B OObEKTE KOHTPONS,
N B 3TOM criyvyae Habrnogaetcst o6paTHbIn achdekT — adpdpekT PennucnTi, 3aknoyaroLLMnCcsa B HaNM4Inm
3aMeTHOWN aKyCTUYECKOM SMUCCUM Ha YPOBHE Harpy3ku, MEHbLUEM YPOBHS, OCTUTHYTOrO BO BPEMS
npeablaywero HarpyxeHus. AddekT Karsepa Takke He BbINonHaeTcs npy AD KOHTPOME KOMMNO3UTHBIX
mMaTepmarnos.

OcHoBHble orpaHudeHns metoga ASK:

1. OrpaHuyeHHas NoBTOPAEMOCTb pe3ynbTaTos.

2. HenpaBunbHO NPpOBEAEHHOE UCMbITAHNE HEBO3MOXHO MCNPaBUTb (HEBO3MOXHO HEMeOIEHHO NPOBECTYU
NMOBTOPHOE UCMbITaHNE).

3. Heobxogumo HarpyxeHue. Ecnu HeT HarpyxeHus, To 1 HeT pesynbTaTa.

4. Xapaktep HOC npun ASK pgormxkeH cooTBeTcTBOBaTH Xapaktepy HOC npu akcnnyaTtaumu.

1.7. Cxembl npumeHeHus metoga AJK

HacTtosiwee PykoBoacTtBo npegycmatpmBaeT npumeHeHne ASK B cootBeTcTBUM ¢ n.n. 2.1.2.1-2.1.2.4
MB 03-593-03 unu FOCT 52727-2007 pasgen 5.9 no cnegyowmyM cxemMam:

Cxema 1. CO"pOBO)K,qEHVIe nHeBMaTU4eCcKoro (ru.qpaBaneCKoro) UCNbITaHUA.

MeTon A3 B COOTBETCTBUM C Tpe6OBaHI/I$|MM HOPMAaTUBHO-TEXHNYECKNX OJOKYMEHTOB K 3KCnI1yaTtaunn CoCyaos,
pa60Tarou.|,|/|x noa AaslneHnem, NpUuMeHArT Npn NHeEBMaTUYeCKOM UCTbITaHUN obbekTa B KayecTBe
conpoBoXaawlLliero metoga, nosbillawoLero ©6e3onacHocTb npoeeaeHunsa ncnbiTaHuin. B aTom cny4ae uenbio
NPUMEHEeHNA AD KOHTPOIA CIYXUT obecneyeHne npeanynpexneHnda BO3MOXHOCTU KaTaCTPOCbVI‘-IeCKOFO
paspyLleHnd. PeKomer,yeTc;l ncnonb3oBatb MeToa AD B kKayecTBe conposoXxaawtiero metoga v npu
rmapaBiiM4eCKOM UCMbITAHUN 00BbEKTOB.
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Cxema 2. ASK npu TexHM4eCKOM AMarHoCTUMPOBaHUM.

MpoBogaT AD KOHTpOsb 06beKTa. B cnyvae BbIsIBIEHUSA NCTOYHMKOB AD B MECTE UX PaCMOSIOXKEHUSA NPOBOAAT
KOHTPOMb OOHVM M3 TPaAMLMOHHBIX METOAOB HepaspyLUatoLLero KOHTpons: ynbTpassykoBbiM (YK),
pagnaunoHHbiM (PK), marHuTHeiM (M), npoHMKatowmmMm BeLecTBaMm 1 ApyrmMmmn, NpeayCcMOTPEHHBbIMMA
HOPMAaTUBHO-TEXHUYECKMMU AOKYMEHTaMN. [laHHYt0 CXeMy peKOMEHAYeTCsa UCNOMNb30BaTh NpU KOHTPoIe
00BbEKTOB, HaxoOALWMXCA B 3KcnnyaTauun. MNMpu aTom cokpallaeTcs o6bem TpaguLUoHHbIX METOAOB
HepaspyLLaLLEero KOHTPOIS, MOCKOMbKY B Crlydae NpMMEHEHUS TPaaULMNOHHbBIX METOA0B HEO6X0AMMO
npoBeAeHMe CKaHUPOBAHUSA MO BCEN NOBEPXHOCTU (0OBEMY) KOHTPONMPYEMOro OO BHEKTA.

Cxema 3. ASK npwu oueHke cyliecTByrowero gedekxra.

MpoBOAAT KOHTPONb OAHUM UK Heckonbknmn metogamu HK. Mpu obHapyxeHun HegonycTuMbix (MO HOpMam
pernaMmeHTUpyemMbiX METOL0B KOHTPOMs) A4ePEKTOB UM NPy BO3HUKHOBEHUN COMHEHUS B JOCTOBEPHOCTU
npuMmeHsieMbix MeTogoB HK npoBogaT KOHTponb 06bekTa ¢ ucnonb3oBaHnem metoga A3. OkoHyaTenbHoe
peLleHre o gonycke obbekTa B aKCnyaTaumio UM peMoHTe OBHapyKeHHbIX AeEeKTOB MPUHMMALOT Mo
pesynbTatam npoBegeHHoro A3 KOHTpOnS.

Cxema 4. ASK npwu cnexeHum 3a pa3BUTMEM CyllecTBYoLero aedekra.

B cnyyae Hanuung B o6bekTe gedekta, BbisiBIeHHOro ogHuM 13 metogoB HK, metog AS ncnonb3ytot ans
cnexeHus 3a pas3sutmeM atoro gedekrta. [Npu aToM MoXeT BbITb NCNOMNBb30BaH 3KOHOMHbI BapyaHT CUCTEMbI
KOHTPOIs, C NPUMEHEHNEM OQHOKaHaNbHOW NN ManokaHanbHON KOHGUrypaLmm akyCTUKO-SMUCCUOHHON
annaparypebl.

1.8. CoctaB PykoBoactBa

PykoBoACTBO cooepXuT crneayowmue pasgens:

O6ume nonoxeHus.

Mopsaok NPMMEHEHMS 1 OpraHM3auMOHHO-TEXHUYECKME MeponpuaTus no nogrotoske ASK.
AnnapaTHoe 1 nporpammMmHoe obecneveHne AD cuctem cemencrtea A-Line.

lMoarotoBka 0ObEKTA KOHTPONA.

MoproToBKa HarpyxeHusl.

MoarotoBka AQ cuctemsbl k npoBeaeHuo ASK.

Mopsigok npoeaeHnsa AJK.

OueHka pesynbtatoB ASK B xoge ncnbitaHus.

MocTobpaboTka, oueHka pesynbTaTtoB ADK 1 TEXHMYECKOrO COCTOSIHUS OO BbEKTA KOHTPOSS.
OdopmneHmne pesynbtatoB ASK.

TpeboBaHusa K opraHusauusam, cneyuanuctam, npoeogsawmm A3K, n annapatype A3K.
ObecneyeHne 6e30MacHOCTW NPU BbIMNONTHEHWUM KOHTPOSI.

MpunoxeHus.
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2. NMopspok npumeHeHus n noarotoBka AJK

21. OcHoBaHusa ansa nposeaeHus/npumeHeHus A3K

B cooTtBeTcTBUM C nonoxeHuamu MNMb 03-593-03 n HacToswero PykoBoacTea npumMmeHeHne ASK npeaycMoTpeHo

B CNeayoLmX cryyasx:

e A3K npoBogdaT BO Bcex cryyasix, koraa OH npegyCcMoTpeH HOPMaTUBHO-TEXHUYECKUMMN OKYMEHTaMU Unu
TEXHUYECKOWN OOKYMEHTaUMEN Ha OO BHEKT;

e A3K npoBoadaT B cny4vasx, kKorga HoOpMaTUBHO-TEXHUYECKOW AOKYMEHTaLmen Ha 06 bekT NpeaycMOTPEHO
npoBeaeHne HepaspyLLatoLero KOHTPONs OAHUM U3 TPaAULMOHHBLIX METOAOB, HO MO TEXHUYECKUM UK
OpyruMm npuynHam npoBefeHne Takoro KOHTPONS HEBO3MOXHO (MPY YCNOBUM COrnacoBaHus
B YCTaHOBMNEHHOM Mopsiake).

2.2. TloaroToBKa K KOHTPOJSIHO

Mocne nony4yeHns opumumansHon 3asBku oT 3akasynka Ha nposegeHne ASK npeactasutens VicnonHutens
NpoBOAUT NpeaBapuTeribHoe O3HAKOMIEHNE C 06 bEKTOM KOHTPOSS C LIeNbi0 N3Y4eHNs1 TEXHNYECKOW
BO3MOXHOCTU 1 onpegenerHus cxembl nposefeHns ASK. MNpu aTom 3akadunk OMmKeH npeacTaBuTb
WcnonHutentio BClo HEOOXOANMYIO NPOEKTHYI0, TEXHUYECKYIO U 3KCMIyaTaLlMOHHY0 LJOKYMEHTaLMIO Ha OObeKT
KOHTPONs ¢ haKTUYECKMMU YCIOBUAMN U PEXMMaMN SKCryaTaunm.

Mpun nogrotoBke ASK aHanuanpyeTtcs crnegytoLas TeXHUYeckas JOKyMeHTauus:

nacnopT oObekTa KOHTPONS, BKIoYasi COOPOYHbIE HYepTEXN;

KOPPO3MOHHast KapTa;

3KCMIyaTauMOHHbIE JOKYMEHTbI (TEXHOMOrMYeckasi cnpaeka, TEXHONOMMYECKUA pPerflamMmeHT);

pPEMOHTHas AOKyMeHTaLus;

pe3ynbTaTthbl NpoBeaeHHoro paHee HK, B 1. 4. AS3K,;

npeanucanns PoctexHaasopa, otTgena TEXHUYECKOro Haaaopa, ApYrMx Hag30pHbIX OPraHoB, KacarLmecs

TEXHUYECKOro COCTOSAHMS OObEKTA KOHTPOIS;

e [Opyrve OOKYMEHTbI, XapakTepuayoLme KOHCTPYKTUBHbIE U SKCNyaTauMOHHbIE OCOOEHHOCTHU
obopyaoBaHus.

Mpun nogrotoBke ASK 1 aHannse TexHNYECKOM OKYMEHTaUum Heobxoanmo:

e  YCTaHOBUTb NPeanpuaTUe-nu3roToBUTENb, PEMMCTPALNOHHBIN, 3aBOACKOM HOMepa 00bekTa, gaty
N3roTOBMEHUS 1 BBOAA B 3KCMNyaTauuio;

e  YCTaHOBUTb PAKTUYECKYHO NPOOOIPKUTENBHOCTD SKCMyaTaunm obbekTa;

e cobpaTb MHpOPMaLMIO O KOHCTPYKTUBHBIX OCOOEHHOCTAX 0O6beKTa, pasaMepax U MmatepuanbHOM
NCMOMHEHNN €r0 OCHOBHBIX HECYLLMX 3NIEMEHTOB, TUME 1N PACMONOXEHNN CBAPHbIX COEANHEHUN, LITYLIEPOB,
NOKOB-1a30B, TepMoobpaboTke, BHYTPEHHEM YCTPONCTBE, HanMunm TENNOM30NSALMK, a Takke
0 pesyrnbTaTax KOHTPOJIS KayecTBa U UCMbITaHNSA 00beKTa Nocrne N3roToBMNEHNS U B MpoLecce
aKkcnnyaTtauuu;

e  YCTaHOBUTb TEXHUYECKME XapPaKTEPUCTUKN, paCUETHbIE, pa3peLLeHHble 1 hakTnyeckne paboune
napameTpbl 06beKTa (cpena, Temnepartypa, AaBneHue, paboyvas cpeda), a Takke xapakrep
3KCnnyaTauNoHHbIX Harpy3okK (CTaTuyeckunii, ManoLuuKnoBbIn, LUKINYECKUR);

YyCTaHOBWTb MakcMmarnbHoe AaBrieHne 3a NOCrneaHUN rog sKkennyaTauum;
npoaHanunanpoBaTb pe3ysfbTaTbl TEXHUYECKMX OCBUOETENbCTBOBAHUN, [OaHHble 00 WMEBLUMX MECTO
NOBPEXAEHUAX UM aBapUSX U BbINMONTHEHHbLIX PEMOHTAX;

e  OLEHUTb HEOBXOAMMOCTb U TEXHUYECKYIO BO3MOXHOCTb BblnoniHeHnsa AJK;

e onpegenuTb cxemy npuMmeHeHns ASK 1 onpegenute TUN UCTbITaHUSA (TMEpaBMYeckoe, MHEBMATUYECKOE);

e onpegenuTb NPobHOE AaBneHMe.

2.3. Mporpamma pab6oTt

Mpun onpegeneHnn HeEOBXOAMMOCTU N TEXHNYECKON BO3MOXHOCTM BbiNnonHeHns ASK VMicnonHutenb COBMECTHO
¢ 3akasuukoMm coctaBnstoT «[porpammy pabot» no A3 KOHTpomMo obbekTa.

Mporpamma fomkHa 6bITb yTBEpXKAEHa B YCTAHOBIIEHHOM MOPSiAKe.

B «[Mporpamme paboT» A0mkHbI OblTb OTPaXeHbl BbiNOfHAeMble 3aKkasqymMkoM u MicnonHntenem MeponpuaTms
npu nogroToske Kk nposedeHuto ASK, nopsaok paboT ¢ onpedeneHnem o653aHHOCTEN N CPOKOB BbINOMHEHMWS
paboT Ansa Kaxgoro yyactHuka pabort. MNMporpamma gorkHa BKOYaTh cnegyoLwmne opraHn3auoHHO-
TeXHUYeckne meponpusatus, obecneunsaroLme ycnewHoe BbinonHeHne ASK:

e [OArOTOBKY M COrnacoBaHme BCex HeobXxoanMbIX AOKYMEHTOB, @ UMEHHO:

TexHonornn AS3K;

cxeMbl pacnonoxeHus MNMA3;

NporpaMmmbl HarpyXeHus;

WHbIX JOKYMEHTOB, Heobxoaumbix nNpu nposeaeHun AJK;
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onpeaeneHune nuu, oTBETCTBEHHbIX 3a npoBefeHne ASK co cTtopoHbl 3akasunka n VcnonHurens;

BblgeNieHre nepcoHana ans BcrioMmoraTenbHbiX paborT;

obecneyeHne gocTyna, pasmeTKy U MOAroTOBKY MeCT ycTaHoBKM MMAD Ha obbekTe KOHTPONs;

NMOAroTOBKY OObEKTA KOHTPOSSA K HAarpy>keHUIo No 3ag4aHHOWM NporpaMMme;

MOArOTOBKY CUCTEMbI HArpyXEHUS;

npenocTaBrieHne NoOMeLLEHNs ¢ TeMnepaTypor He Huke 18 °C onsi pasmelleHns AD annapaTtypbl Unu

COOTBETCTBYHOLLEE TPAHCMOPTHOE CPEACTBO (MUKPOABTOOYC);

e nogkntoyeHve AD annapaTtypsbl k cetn 230 B, 16 A, ¢ 3a3emneHnem; npu NpoBeaeHMn aBTOHOMHOTO
AD KOHTPONSA NpeayCcMOTPETb BO3MOXHOCTb NUTaHUSA OT reHepaTopa;

e puW NPOBEOEHUUN KOHTPONS B 3UMHEE BPEMS NMPEAYCMOTPETh AYONMpPYHOLLYIO NMHUIO C aHANOMMYHbIMU
napamMmeTpamu Ansi NOAKMHYEHUSA OTONUTENBHbIX MPUBOPOB;

o obecneveHne n3MeHeHus Harpy3ku Ha obbekTe cornacHo «lporpaMmme HarpyXeHus»;

e obecneveHve cBA3M MeXIY NEPCOHANOM, BbIMOMHSAOLMM KOHTPOIb, U 3KCNyaTauMOHHbIM NepCoHaroMm,
OCYLLLECTBMSAIOLLUM U3MEHEHNE Harpy3Ku;

e 3Tanbl 1 cpoku npoBefeHns ASK, aHanmnsa pe3ynbTaTtoB 1 NOCNeayLMX MEPONPUATUI;

e MeponpuaTKs no 6GesonacHoMy NpoBeAeHno paboT.

Mpumep «Mporpammbl paboT» npuseeH B NMpunoxerHun 5. B cnyvyae ASK ogHOTUMNHBIX 06BEKTOB AoMNyCcKaeTcs
paspaboTka 1 ucnonb3oBaHue TMNoBon «lporpammbl paboTy.

2.4. TexHonorua A3K

Cnegytowmm atanom nogrotoBkm ASK aensieTcsa paspabotka « TexHonornn ASK» o6bekTa KOHTpons.
«TexHonorua ASK» gormkHa 6biTb padpabotaHa Ha ocHoBaHuM TpebosaHun M 03-593-03, HacTosLwero
PykoBoacTBa 1 AaHHbIX, MONyYEHHbIX NPU N3y4yeHnn obbekTa KoHTpons. « TexHonornsa ASK» gormkHa ObiTb
npuBegeHa B OTYETHON JOKYMEHTALIMMN MO KOHTPOSIHO.

TexHonorusa paspabatbiBaetcs VicnonHutenem ASK, yTBepXaaeTca 1 CornacoBbiBaeTCA B YCTAHOBIIEHHOM
nopsigke.

Mpu coctaBneHuun « TexHonornm ASK» Heob6xoaMmMo NonyunTb AaHHbIE O pa3mepax 1 KOHCTPYKUUM obbekTa,
PU3NYECKMX M aKyCTUYECKMX CBOWCTBAX €ro Marepmana, a Takke 0 XxapakTepucTmkax o0bekTa kak
aKyCTU4eCcKoro KkaHarna.

XapakTepucTnkm o6beKTa Kak akyCTUYeCKoro kaHana (CKOpOCTb 3BYyKa, 3aTyxaHue), a Takke JOonyCcTUMoe
paccTosiHne mexay MNAJ fomkHbl ObITb onpegeneHbl 4N AaHHOro 06bekTa Unu ANs rpynnbl O4HOTUMHBLIX
0OGBHEKTOB 3KCNEPUMMEHTArbHO, COrfacHo npoueaypam, On1ucaHHbIM B pasaene 7.7, Unuv nNpuHAThl No
pesyrnbTartam, Nony4YeHHbIM B Xo4e npeablayLnX NCNbITaHUR.

«TexHonorua ASK» gormkHa BkoYaTh B cebs:

ucnornb3yemyto cxemy npumeHeHusa A3K;

CBEeEHMS O KOHTPOJIMPYEMOM OOBbEKTE, TUMNE UCMbITAHUS U CPEACTBAaX KOHTPONS;

npouenypy onpeaeneHnst akyCTMYeCcKMx napameTpoB OObEKTa;

CXeMy pacnonoxeHus n metog kpennexus NA3;

onpeaeneHne OCHOBHLIX MapamMeTpOB KOHTPOIS, npoueaypy Kanmbposku AD cuctemsl;

TpeboBaHuMs K HarpyatoLLemy obopyLoBaHuUIo;

npouenypy ucneitaHui n ASK, nporpammy HarpyxeHus;

YPOBEHb A0MYCTUMbIX NOMEX;

KpuTepum oueHkn pedynbtatoB AOK Bo Bpemsi UCMbITaHUs;

KPUTEPUM OLEHKN TEXHUYECKOTO COCTOSAHMS OOBbEKTa KOHTPONS;

MeponpuaTusa no pesynotatam ASK;

TpeboBaHus kK odhopmMmneHunto pesynbtatos ASK;

OCHOBHble Mepbl 6e3onacHocT npu nposegeHun AJK;

cBefeHus 06 opraHmsauum, nposogsen ASK, n ncnonHutenax A3K.

Mpumep «TexHonorum ASK» npuseneH B MpunoxeHunn 6. B cnydae ASK ogHOTUNHBIX 0GBEKTOB JoMNycKaeTcs
ucnornb3oBaHue TunoBon «TexHonorum ASK».

2.5. Tlporpamma HarpyXeHusi o6beKkTa u cxema pacnonoxeHus NMAJ

B pamkax paspaboTtku «TexHonorun ASK» VcnonHutenem paspabaTtbiBatoTcs «[1porpamma HarpyxeHns»
n «Cxema pacnonoxeHus MAS».

«[MporpamMma HarpyxeHus» paspabaTtbiBaeTcs B COOTBETCTBMU C MONOXEHUSMU pasgena 6.2 HacTosiLero
PykosoacTea. B «[lMporpamme Harpy>keHusi» AOMKHbI ObITb onpedeneHbi:

e  MOPSAOOK HarpyXeHns o6beKTa;

e NpobGHOe JaBneHue;
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e  KONMYECTBO, NPOAOIIKUTENBHOCTb BbIAEPXKEK, COOTBETCTBYIOLLME UM YPOBHM AaBMNEHUS;
e  []ONyCTMMasi CKOPOCTb HarpyxeHusi.

Bbi6op napameTpoB Harpy>xeHusi NogpobHO paccMOTpeH B pa3gerne 6 HacToswero PykoBogcTsa. [Npumep
«[lMporpammel HarpyxeHusi» npueegeH B MNpunoxeHun 8. B cnyyae AOK ogHOTUMHbIX OOBLEKTOB LOMNyCKaeTcs
ncnonb3oBaHne TuNoBow MNporpammel. «porpamma Harpy>KeHusi» cornacoBbIBaeTCsi C 3aKas3ynkom

1 0OBOOUTCH O CBEAEHMS BCEro NepcoHana, y4dacteytoLlero B nposeaeHmn ASK.

3akasuuk cornacHo « TexHonornm AQK» n «lMporpamMmme HarpyxeHusi» opraHu3yeT NoAroTOBKY CUCTEMbI
Harpy>xeHusi, co3faeTt HeobXxoaVMble 3anachkl UCTIbITATENBHOWN cpeabl (MHEPTHOrO rasa, BoAdbl U T. A.), peliaeT
BOMPOCHI NOArOTOBKN HACOCHOIO/KOMNPECCOPHOro 060pyAoBaHNsA 1 APYrX NOArOTOBUTENbHbLIX PaborT,
ykasaHHbIX B « TexHonorum AQK».

«Cxema pacnonoxeHus NMA3» paspabaTbiBaeTcs C y4eTOM pasmepoB, KOHCTPYKLMM, pacnonoxeHns obbekTa,
Tuna ucnonedyembix MNMAS, npegBapuTenbHO onNpeaeneHHbIX napaMeTpoB obbekTa Kak akyCTUYEeCKOro kaHana
(ckopocCTb 3ByKa, 3aTyxaHue), TMna UCnbITaHus.

«Cxema pacnonoxeHnus NAD» gomkHa onpeaensTb:

e (pakTmnyeckue mecta pacnonoxeHuda NAS ¢ yueToM BO3MOXHOCTU OCTyrNa K NOBEPXHOCTU OOBEKTA;
e pasmepbl, Ka4ecTBO M Cnocob 3a4nCTKM MecT ans pasmelleHus MNAQ;

e cnocob kpennenus NMAD: MarHUTHLIN OepXaTenb, Krnenkas feHTa, BONIHOBOA U MHOMN.

Bonpocebl pasmelyeHus MNMAS paccmoTpeHbl B pasgene 5 HacTosiwero PykooacTsa. NMpumep «Cxembl
pacnonoxeHus NMAS» npuBeaeH B MpunoxeHuun 7.

Mocne cornacoBaHnsa «Cxembl pacnonoxeHus NMNA3» ¢ 3aka3yunkoM NPon3BOANTCS pa3MeTka U MOArOTOBKa
noBepxHocTh o6bekta ASK ons pasmewenns MNAD. PasameTka o6bekta ASK nponsBoauTes, Kak npaBuno,

VcnonHutenem, NnoaroToBka NOBEPXHOCTU — 3aka3unmkoM. 3akasumnk JomKeH obecneunTb AOCTyN K MecTam
ycTaHoBku MA3 (neca, necTHULbl, NOABEMHbIE MEXAHU3MbI).

I'Ip|/| HeobxoaMMOoCTH pa6OTbI Nno pa3MeTKe obbekTa, noaroToBke NoOBEPXHOCTKU, YCTAaHOBKE, Kaﬂl/l6pOBKe
n yaaneHuro MA3 MOTYT BbIMOJIHATLCA C MOMOLLbH NPOMBbILWIIEHHbLIX allblNMNMHUCTOB.

2.6. [MMpoBepgeHue AJK n Bbigaya 3aknveHus

Mepen npoeefeHnem ASK 3akasunk ohopmnisieT B yCTaHOBINIEHHOM MOPsSiAKE paspeLlueHne Ha paboTy
cneuynannctoB AS OMarHOCTUKM Ha CBOEN TEpPUTOPUN 1 06ecrnevnBaeT pasmeLLeHNE 1 NOAKMYeEHNE
AQJ annapatypbl B COOTBETCTBUM C TpeboBaHusMmu «lporpammel paboTt», gencreytowen HO v pasgena 6
HacTosilero PykoBoacTea.

B3akasunk obecneunBaeT orpaxaeHne obbekTa npegynpexaaroLlen neHTon Ha Heobxoanmom paguyce
N orpaHunyeHne JocTyna k o6bekTy Ha BpeMsi MPOBELEHNSI UCTIbITAHWUS.

3akasuumk HasHa4vaeT NnLo, OTBETCTBEHHOE 3a NPOBEAEHME KOHTPOSS, NEPCOHar, OCYLLECTBSOLLNIA
N3MEHEHNE Harpy3ku, a Takke obecneumBaeT HanmMume nepcoHana u obopyaoBaHuUst ons ycTpaHeHus
BO3MOXHbIX MPOMYCKOB (T€YEN) Unm UHbIX Npobnem BO BpEMSI UCTIbITAHUS.

3aka3zuuk coBMecTHo ¢ McnonHuTtenem ASK oGecneunBatoT ABYCTOPOHHIOW CBSI3b MeXy NepcoHarom,
npoeoasawmm AJK, 1 akcnyaTaumoHHbIM NepCoHanoM, OCYLLECTBIISOLMM U3MeHeHWe Harpy3ku. MepcoHan
3akasyuka, npuH1MatoLmin yyacte B AQK, OomkeH ObiTb 03HAKOMIIEH C «[1porpaMMoii HarpyXeHus».

McnonHutens B COOTBETCTBUM C MONOXEHUAMU pasdena 7 HacTosero PykoBoacTea noarotasnueaet
AD cucTeMy K UCMbITaHNIo, YTO BKMOYaeT: ycTaHoBKy MAD Ha pasMeYeHHbIX U 3a4MLLEHHBIX yYacTKax,
HacTpoiiKy, NpoBepKy 1 kanuéposky A annapaTypbl. [Mpyu HeobxoaumocTy no TpebosaHuto VcnonHuTens
NPOV3BOAMTCSA 3a4MCTKa OOMNONMHUTENbHbBIX TOYEK.

PekomeHayeTcs BbINONHUTL NpeaBapuUTenbHOE HarpyXeHne Ao 3apaHee onpeaeneHHoro, OTHOCUTENBHO
HEBbICOKOrO, YPOBHS 1 NMponssecT ocMoTp obbekta ASK C Lienbio BbISBNEHNS Y YCTPaHEeHMS MPOMyCKOB.

Ha aTane npeasBapuTenbHOMO HarpyXeHus Takke BbISBASIOTCA Y UCKII0YaTCHA NOMEXN, YTOYHAETCH YPOBEHb
LYMOB B YCIOBUAX HarpyxeHusi. lpeaBapuTenbHoOe HarpyxeHue MoXeT BbINonHATbCS 6e3 3anncy AD faHHbIX.

lMocne npoBegeHWs MOATOTOBUTENbHBIX MEPONPUATUI 3aka3dnkom 1 MicnonHuTenem B COOTBETCTBUM

¢ «[porpammon HarpyxeHus», NonoxeHnamn pasgena 8 Hactoswero PykosogcTtea n gevcreytowen HA, npu
MOSMHOM B3aMMOAENCTBUM MeXAY SKCMyaTaunmoHHbIM NnepcoHanom u cneyunanuctamm A3SK, npoBoantca
HarpyxeHune obbekta o npobHoro gasneruns n ASK. Bo Bpemsa ASK Bepetcs Pabounin npotokon ASK.

Pabounii npoTokon 3aBoauTCA Nepes Hayanom 1 BegeTcsa Ha Bcex aTanax A koHTponda. Pabouunn npoTokon
OOIMKeH cogepXaTb cneayoLme AaHHbIE:

o Xapaktepuctukn obvekta ASK.

o CocTaB 1 XapakTepuCTMKM ucrnonbdyemon A3 annapartypbl.

e Tabnuuy kanmbposkn AS KaHanos.

e [lpochunb 3aTyxaHus.
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OnucaHune npouecca ASK 1 xapakTtepa permctpauumn gaHHbIX.
PesynbTaTthl aHanu3a gaHHbix ASK.

OueHky cocTosiHusa obbekta ASK 1 BeiBOAbI.

[MnaHupyembi 1 peanun3oBaHHbIN rpaduKn Harpy>xeHus.

PekomeHnayemas dpopma Paboyero npotokona npuegeHa B lNpunoxexun 3.

OueHka pe3ynbTaTtoB B Npouecce nposeneHnd A3K, BO3MOXHble N3MEHEHWSI nporpamMmmbl HarpyxxeHua n gpyrme
BO3MOXHbIE MEPONPUATUA B TE4EHUNE ASK onpeperrieHbl B pasaerne 9 HacTosLLEero PyKOBOﬂ,CTBa.

Mocne BbinonHeHust ASK B COOTBETCTBUU C NONOXeHnAMU pasgenos 8 n 9 HacToswero PykoBoacTtea
NpoBOAUTCSA NpeaBapuTenbHasa oueHka pesynbtatoB AJK, koHTponbHas nposepka A annapatypsl 1 (Npu
HeOoOX0AMMOCTM) AONONHUTENBHbIV Hepa3spyLlatoLwnii KoHTponb. MNocne 3aBepwenua ASK MAD ygansaoTca
c 06bekTa koHTpons, AD annapaTtypa cobupaeTcs 1 yompaeTcsi B TPAHCMOPTUPOBOYHYIO Tapy.

OkoH4yaTenbHasg oueHka pe3ynbtatoB AQK BbINOMHAETCS B COOTBETCTBUMN C NMOSTOXKEHUAMUN N pEKOMEHAALMAMMN
pasgena 10 HacToswero PykoBoacTtea. OueHka pe3ynbTaToB BKOYaET NOArOTOBKY AaHHbIX, onpeaeneHune
MECTOMOSOXEHUSA NCTOYHMKOB AD, OLEHKY TEXHUYECKOrO COCTOSIHNA OO beKTa.

B pasgene 10.5 npuBegeHbl meponpusitus no pedynbtatam ASK.

lMogroToBKa OTYETHONM LOKYMEHTALUM NPON3BOANTCS B COOTBETCTBUM C NOSIOXKEHUAMN pa3gena 11 HacTosLero
PykoBoacTsa.

dopMbl OTHETHBIX JOKYMEHTOB Mo pedynbTatam AQK npueeneHbl B [MNpunoxennsx 8 n 9.

TpeboBaHus k opraHusaumsam, cneumanuctam, nposogsawmm ASK, nopsaok nposepkn AS annapaTypbl
npuBeneHbl B pasgene 12.

TpeboBaHusa TexHukn BesonacHocTy npu npoBefeHnn ASK npuBeaeHsl B pasgene 13 HacToswwero
PykoBoacTea.
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3. AnnapatHoe o6ecne4yeHue AD cuctem cemeunctBa A-Line

3.1. OO6wme cBegeHus

[lna npoBeOeHnst akyCTUKO-SMUCCUOHHOIO KOHTPOMS COCYA0B, annapaToB Y TEXHOMOrMYecKkx TpybonpoBogoB
JOITKHbI MCMOJb30BaTbCsl MHOrOKaHarnbHble AD CUCTEMbI, KOTOPbIE NO3BOSISIOT PErMCTPUMPOBaTh, HakanMBaTb
1 oTobpaxaTb pe3ynbtathl ADK B peanbHoM MacwTabe BpeMeHu, obpabaTbiBaTb 3Ty MHDOPMAaLIMIO

M NpeacTaBnsATb ee B yaoGHOM Arsi JOKYMEHTUPOBaHUS BUAe.

B xoae akyCTUKO-9MUCCMOHHOIO KOHTponst AD cuctema AomKHa permMcTpmMpoBarhb:

e TeKyllee Bpems UCMbITaHUs;

e HOMep KaHana (npeobpasoBaTens);

e MapameTpbl peructpaumm AD curHanoB (BenNUYMHy nopora, yeuneHue un ap.);

e MapameTpbl peructpmpyemoro A3 curHana (ToyHoe BpeMs pernctpaumm, amnnuTtyay, AnMTenbHOCTb,
SHEepruio, KoNM4ecTBO MMMNYNbCOB 1 Ap.);

e rapameTpbl Harpy>xeHus (4aBneHne, TemnepaTypy, NokasaHWa TeH304aTYMKOB U Ap.).

Bo Bcex crnyyasix TEXHU4eCKMe XxapakTepucTukn AD CUCTEM, NMPUMEHSEMbIX AN KOHTPOMSI TEXHONIOMMYECKOro
obopynosaHus OIMO (cocynos, annapaTos, TpyO6ONpoOBOAOB), AOJMKHLI COOTBETCTBOBATL TPEOOBaHMAM,
N3NoXeHHbIM B «[MpaBunax opraHusauum n NpoBeaeHUs1 akyCTUKO-3MUCCMOHHOTO KOHTPOISA COCYA0B, annaparos,
KOTNOB 1 TexHonorn4ecknx Tpybonposogos» MNMb 03-593-03 [6], B « Tpe©oBaHUsIX K aKyCTUKO-3MUCCUOHHON
annapartype, UCMOSb3yeMOon AN KOHTPOIS OnacHbIX NPOM3BOACTBEHHbLIX 06bekToBy P-03-299-99 [16]

n B «TpeboBaHusx K npeobpasoBaTensM akyCTUHECKOM SMUCCUN, MPUMEHSIEMbIM AN KOHTPONSA ONacHbIX
Npon3BoACTBEHHbIX 06bekToB» PL, 03-300-99 [15].

Kak npaBuno, npu KOHTposne TexHonormdeckoro obopygosanus OMNO npumeHsieTca annapaTtypa A3 | knacca,
ykomnnektoBaHHasi MAJ IV knacca.

3.2. ApxutekTtypa AD cuctem

B HacTosilem PykoBoacTee paccmatpusatoTcs cneayowme A3 cuctemsl (A KOMMeKcesl), TponsBoanmble
komnanven MHTEPKOHUNC-UT (ucnonb3osaHa MHopMauus u unnoctpaumm us [54]):

A-Line PCI-1 (oHa xe A-Line 32D PCI-8);

A-Line PCI-2;

A-Line DDM-1 (oHa e Jlenb / A-Line 32D DDM);

A-Line DDM-2;

A-Line DS.

3T0 MHOrokaHarbHble NoMeBble YHUBEpPCanbHble akyCTUKO-AMUCCUOHHbIE CUCTEMBI | Kracca, B COOTBETCTBUM

¢ knaccudmkaumen PO-03-299-99, npegHasHaveHHbIe Kak AN permcTpaummn n aHanusa akyCTMKo-3MUCCUOHHON
WHopMaLmy B pearibHOM BPEMEHU, Tak 1 AN nocTaHanmsa.

JTiobas AD cuctema nony4vaeT nepBuYHbIE JaHHbIE OT NpeobpasoBaTenen akyctudeckon ammccum (MAJ)
B aHanoroeBom Buae. B HacTosiLee Bpemsi, kak NpaBumno, NPUMEHSIIOTCS Nbe303NEKTPUYECKNE pe30HaHCHbIe
MAS. AMnnuTyga curHana Ha ux Bbixofe 00blMHO HeBeNnmKa 1 coctasnseT oT 5 MkB go 100 mB.

[na aHanusa pesynbTaTtoB AD KOHTPONS (Kak B peanbHOM BPEMEHW, TaK 1 Npuv NocTaHanuse), kak npasuso,
MCMonb3ylTCs NpeacTaBneHHble yxe B LMdpoBOM BuUae M NpeaBapuTenbHo obpaboTaHHble AaHHble — HAabopbl
AD napameTpoB OTAENbHbLIX UMMYNbCOB, TakMe Kak amnnuTyaa, AnMTenbHOCTb, BpeMsi HapacTaHus, YNCIO
BbIOpOCOB U T. 4.

[nsa nepegayn n npeobpas3oBaHMs NEPBUYHOIO aHanoroBoro curHana ¢ NAQ B Habop AD napameTpoB

B AD cuctemax ncnonb3yTcs 3 KIYeBbIX ANIEMEHTA: KaHan CBA3W, aHanoro-umMdpoBon npeobpasoBaTenb
(ALIT) n A3 npoueccop, KOTopble MOryT ObITb PACMONOXEHbI B pa3fnMyHon nocnegoBaTensHocTU. KaHanbl
CBSA3M MexAy yAaneHHbIMU TOYKaMy KOHTPOISA U OCHOBHbIM 6r1okoM AS cuctembl MOTyT BbITb Kak
aHarnoroBbiMu, Tak 1 LMPOBLIMK, Kak KabenbHbIMU, Tak 1 becrnpoBogHbIMU. OB6paboTKa AaHHbIX

B COBPEMEHHbIX AD cuctemax, B OCHOBHOM, LidpoBas, NO3TOMYy B COCTaB CUCTEM, Kak NpaBuio, BXOOUT OAWH
unun Heckonbko ALIM. JanbHenwas obpaboTka AaHHbIX BEOETCA C UCMOb30BaHMeM T. H. AD npoLeccopoB —
cneumanmaMpoBaHHbIX MaT, M3BMEKaKLWNX N3 HEMPEPBLIBHOIO NOTOKa OLMAPOBaHHbIX AD AaHHbIX OTAEMbHbIE
UMMNYNbCbl U BbIYUCTISIOLLMX NapaMeTpbl Kagoro Takoro nMmnyrbca.

M3 wecTtun TeopeTnyeckm BO3MOXHbLIX BAapMaHTOB B3aUMHOI0O pacronoXxeHusi kaHana cessu, AL
n AD npoueccopa paboTocnocobHbl TONBKO TPU, 1 3TN BapuaHTbl NpUBEAEHbI B Tabnuue Huxe.
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(111}
1. TpaguumMoHHas apxuTekTypa — Q % §D§
A3 cuctemsl A-Line PCI-1, PCI-2 o
KaHan cBsasu ALN A3 npoueccop
(111}
2. Undposas moaynbHas apxutektypa — % §D§ g
A3 cucrtembl A-Line DDM-1, DDM-2 e
ALM A3 npoueccop Kanan cBsian
(111}
3. ApxutekTypa «UndpoBoii AaTunk» — AS cuctema % g §D§
A-Line DS i
ALIN Kanan cesian A3 npoueccop

MHTEPKOHUC-UT npon3BoanT CUCTEMBI BCEX TPEX TUMOB. ATU CUCTEMbI MMEIOT NPENMyLLEeCTBa
N OrpaHUYEHUS], XapaKTePHbIE A4S COOTBETCTBYOLLNX apXUTEKTYP, U NoapobHO onncaHbl aanee.

AD crcTeMbl Kaxgoro TMna MoryT NoCTaBnsATbCA B ABYX BapvaHTaxX UCMOMHEHNS:

e BapwuaHT Portable (puc. 3.1a) — cuctema cbopa A3 gaHHbIX 06beguHEHA B OOHOM Kopryce
C YNpaensioLMM KOMMbIOTEPOM;

e BapwuaHnT Ethernet-Box (puc. 3.16) — cuctema cbopa AaHHbIX C yganeHHbIM JOCTYNOM No cCTaHAapTHOMY
npotokony Ethernet 10/100 Base-T BbinonHeHa B koHcTpykTuBe CIIK, ynpaBnseTcsa oTaenbHbIM
KOMMbIOTEPOM.

HacTpovika ceTeBoro nogkmnodeHus ynpaenstotlero komnototepa k CIMK A-Line npon3Boantcsa B COOTBETCTBUM
c nonoxeHuamu gokymeHTta «A-Line 32D. HacTpowka cnctembl mogudumkaumm «Ethernet-Box» gns
Windows 7». Ocobble cnyyam noaknoyenns ynpaenstoLero komnototepa k ClIK npuBeaeHsl B pasgene 3.6.

MakcumanbHoe KonmyecTBo kaHanoB AS cucteM obomx BapMaHTOB onpeaendeTcd TMnomMm U KOHCTPYKTUBHbIM
ncnonHeHnem A9 cuctembl.

Puc. 3.1. Cuctema A-Line B ncnonHexHum Portable (a) u Ethernet-Box (6)

3.3. A3 cucrtemsbl Tvna A-Line PCI

LLinpoko ucnone3dyemble B HacTosiee Bpems cuctembl A-Line PCI npeactaensatoT cobort AD cuctemsl
TPagULMOHHOM apXMTeKTypbl (CM. puc. 3.2).

A3 curHanel peructpupytotcsa MNAJ, yCcTaHOBMEHHBIMU HAa 06 bEKTE KOHTPOIS, NepeaAatoTCsl Ha NpeayCcunuTenm
1 ganee, no koakcmanbHomy kabento, Ha 6ok cbopa n 06paboTkmM AaHHbBIX B aHANOroBOM BUAE.

MHorokaHarsnbHble aKyCTUKO-3MUCCUOHHBLIE KOMMIEKCHI, MOCTPOEHHBIE MO TAKOW MOEONOMMW, XapaKTepumaytoTcs
LUMPOKMM AMHAMUYECKMM AManasoHOM U BbICOKOW CKOPOCTb 06paboTkm nHdopmaumm. Kak npaBumo, oHu
JonycKalT UCNonb3oBaHNe LWMPoKoro cnektpa MNAS v npegycunutenei, B TOM YACHE UHTErPUPOBAHHBIX

N KOMOUHNPOBAHHBIX.

Kpome Toro, PCI-cuctembl A-Line moryT paboTtaTb Kak No oTAENbHOCTU, Tak U 00 beAUHATLCS B €AMHbIV
KOMMIIEKC.




Anekcen Komapos 21

Bnok chopa u obpaBoTin AaHHBLN

)

i
Kaman 1
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Puc. 3.2. Ctpyktypa AD cuctem tTuna A-Line PCI

KomnnekTtaumsa A3 cuctemsl PCl-Tuna (cMm. puc. 3.3) BknoyaerT:

e kommnekT MAJ, npegycunuTenen n MarHUTHbIX AepXaTtenen no YMCcny KaHanos;

e  KOMMIEKT CUrHarnbHbIX kabenen Ana NoAKMYeHNa NpeaycunuTenen K pasBeTBUTENbHbIM Kabensm, no
YKCMy UCNOMb3yEeMbIX KaHanNoB.;

e CIIK - 6nok cbopa n 06paboTkn AaHHbIX, yNPaBsoWnMA KOMMbIOTEP (HOYTOYK), naTy-KopA (Ans cuctem
B ncnonHeHun Ethernet-Box);

e cuctema cbopa A3 gaHHbIX, 06beaVHEHHas C yNPaBnsoLWMM KOMMbIOTEPOM (UcnonHeHne Portable);

e  KOMMIEKT pa3BETBUTESNbHbIX Kabenen («Kocnuyek») Ans NOAKMHYEHMS CUrHanbHbIX kabenen k cucteme
cbopa AaHHbIX — MO YMCIy BOCbMMKaHarbHbIX NnaT;

e nporpammHoe obecneveHue.

Puc. 3.3. O6wumn Bug A3 cuctemsbl Tuna A-Line PCI B BapnaHTe ucnonHeHusi Ethernet-Box

3.3.1. A3 cucrtema A-Line PCI-1
OcHoBoli cuctemsbl A-Line PCI-1 aBnstoTca BoCcbMyKaHarnbHble MnaThbl perncrpauum.

KaHnanbHble nnatel (NnNatbl pernctpaummn) cuctemMsl A-Line PCI-1 BbINnomnHeHbl B cTaHAapTe NOSIHOPa3MepHON
nnatbl PC/AT, 4To Nno3BonsieT pasMellatb UX B pasfmyHble KOHCTPYKTUBbI MCMOMTHEHNSI CUCTEMHBIX GITOKOB
KoMmnbtoTepoB. brok-cxema koMmnnekca npueegeHa Ha puc. 3.4.
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Puc. 3.4. Bnok-cxema A-Line PCI-1 B BapuaHTe Portable

OcHoBHbIe TexHu4Yeckue napameTpbl AD cuctembl Tuna A-Line PCI-1:
O6uee:

MakcumanbHoe KONMYEeCTBO KaHaroB B CUCTEME 24/40/16/40/48*
KonvyecTBo kaHanoB Ha ogHou nnaTte 06paboTku OaHHbIX 8
MakcumanbHas armHa KoakcuarnbHOro CUrHanbHOro Kabens, m 250
HanpsykeHne nutaHusa npegycununtens, B 24
BbicTpogencTBue cMcTeMbl C MakCMarnbHbIM KONIMYECTBOM KaHAIIOB:
- perncTpaums cpegHnx 3Ha4YeHnn napameTpoB AQ curHanoBs, UMM/C Ha KaHan; >15 000
- perncTpaums napameTpoB Kaxkgoro AD curHana, UmMn/c Ha cucteMmy >20 000
AnekTponuTaHue
[MuTaHMe oT ceTn NnepemeHHoro Toka, B/I'y 230/50
MoLuHOCTb, NoTpebnsaemasi OT CeTu NepemMeHHoro Toka (16 kaHanos), BT 500
Ycnosus akcnsayatauum
TemnepaTypa okpysKatoLien cpeapl, °C oT +5 pgo +40
OTHOCUTENBHAas BMaxXHOCTb Npu Temnepatype +25 °C, % no 85
KaHan nsmepeHus A3 napameTpoB
HomuHanbHbIN ananasoH paboymx YyacToT, KLy 30 + 500
Pa3psagHoctb AL, 6ut 16
YacToTta npeobpaszoBanusa ALMN, MMy 2
OnHamMmmyeckuin gnanasoH nsamepenus amnnutygsl AQ curHana, gb He meHee 70
MakcumanbHas amnnutyga A3 curHana, ob 100
YpoBeHb COOCTBEHHbIX MMKOBbLIX LLUYMOB, NPUBEAEHHBIX KO BXO4Y U3MepUTeNnbHoro | 29
kaHana, He bonee, ob
U3mepsiemble AD napameTpbl
[NcKkpeTHOCTbL BpeMeHU permctpauum AD curHana, MKC 1
[nanasoH namepennsa anutenbHoctn AD curHana, MKc 1+ 65000
[dnanasoH BpeMeHn pernctpaumm makcumanbHom amnnntyasl AD curHana, MKc 1+ 65000
MakcrmManbsHoe 4Y1crno nepeceyveHnin nopora BHyTpu AS curHana 32 000
JononHuTenbHble NapameTpbl:
- cbnar nepenonHenus ALI Bo Bpems pernctpauun A3 curHana;
- cbnar okoH4YaHust AD curHana no MakcUMarnbHOW ANUTENbHOCTY;
- donar peructpaumm gopmbl AD curHana
MporpaMmmupyemblie napameTpbl
[dnanasoH n3amMeHeHUs YpoBHS OTCEYKM LymoB (nopora), ab 10 + 100
OnanasoH namerHeHunsa NHtepsana KoHtponsa Nmnynbca, MK 1+65535
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[nanasoH nameHeHnsa MepTBoro BpemMeHu, MKC 1+ 65535
[Ounana3oH nameHeHna MakcumanbHON ONUTENbHOCTN, MKC 1+ 65535
YacToTbl cpe3a BCTPOEHHbIX UndpoBbiX hunbtpos (PBY — OHY), klMy, 30 —100; 30 — 500;

100 — 200; 100 — 250;
100 — 300; 150 — 300;

200 - 500
MNapameTpuyeckue KaHanbl
MakcnumansHoe KONM4eCcTBO NapaMeTpudecknx KaHamnos 2 Ha nnaty PCI-1
PaspsgHoctb AL napameTpuyeckmx kKaHanos, 6UT 12
MakcumanbsHas Yactota obHOBNEHMS 3HadYeHun, My 5
[nanas3oH nHamkauum Toka, MA +25
[dnanasoH nHgvkaumm HanpsbkeHus, B 15

*  MakcumarnbHOe KOMYeCTBO KaHanoB yka3aHo Anis BapuaHToB Portable / Portable XL / Ethernet Box / Ethernet Box XL /
Industrial cooTBeTCTBEHHO.

Kaxpgas BocbMukaHansHas nnata A-Line PCI-1 umeeT ABa kaHana pernctpauum napameTpa HarpyxeHus
(napameTpuyecknx Bxoga) — no TOKy 1 No HanpshkeHuto. Liokoneska BXodoB npuBegeHa Ha puc. 3.5, cxembl
NOAKIIoYeHNs gaT4ymkos — Ha puc. 3.36 v puc. 3.37.

PC-7

Ne koHTakTa Ha3HayeHue KOHTaKTOB

1 Bxop no Toky

Bxoa no HanpsieHuto
O6Lwwwmn

Peseps

Peseps

O6wwmn

O6wun

2
4
5

N[O WIN

Puc. 3.5. LlokoneBka napameTpuyeckoro pasbema A-Line PCI-1 (Bug co cTOpoHbI pa3bema)

3.3.2. A-Line PCI-2

Cuctema A-Line PCI-2 aBnsieTcs aBontoumoHHbIM pa3sutueM A-Line PCI-1 1 B 6nwkanwee Bpems JoImkHa ee
NOSTHOCTbI 3aMeHUTb. OCHOBHbIE pa3nNnyuMs CUCTEM NPeACTaBneHbl B Tabnumue:

A-Line PCI-1 A-Line PCI-2
YacTtoTa npeobpasoBaHus, paspsgHocTe AL 2 My, 16 éut 20 Ml'y, 16 éut
Pa3mep 6ydepa ocumnnorpamm 32 kb 8 Mb
YpoBeHsb wyma B nonoce 30-500 kly, <5 mkB <4 mkB
MNpenenkHas ckopocTb perncTpalmm 210 000 umn/c Ha kaHan 2100 000 umn/c Ha kaHan
napameTtpoB AD

[MoMMMO ynydLLIEHNs XapaKTepUCTHMK, KacaloLmxcs beicTpogencTems, napametpos AL, o6bema namaTty,

YPOBHS WyMOB 1 np., B A-Line PCI-2 nosBunucs cregyowime HoBOBBEAEHUS:

e LMdpoBas cBA3b C Npegycunutenem, No3BonstoLlasa no KoMaHae ¢ KomnboTepa nogasatb Ha [NMASD
KanmbpoBOYHbIE MMMNYIbChI C HACTpPaMBaeMon amnnuTygon senuyunHon o 200 B;

e Ha KagoM kaHane gobasneH nHtepdenc 4ns npsmMon 3anncu Ha BHELLUHUI HakonuTenb HEMPEPbIBHOIO
NOTOKa AaHHbIX;

e pobasneH paspaboTaHHbii komnannen MHTEPKOHUC-UT anroputm 6ecnoporosoi pernctpaumm
A3 paHHbIX — SMART.

A-Line PCI-2 moxeT ncnonb3oBaTb Te Xe kabenu, npegycunurenu u NMAJ3, yto n A-Line PCI-1.

Tak xe, kak n A-Line PCI-1, A3 cuctembl PCI-2 ncnonb3yoTcs B NepByto odepeb Npu 0qHOBPEMEHHOM

AD KOHTpOIe HeCKOMbKMUX eanHUL, 0060pyLoBaHUS yCTaHOBOK HedhTenepepabaTbiBaloLLnX/HEPTEXUMNYECKMX
npeanpusTui (roe Heobxoguma mMakcMMarbHas rmokocTb pacnpegeneHms A3 KaHamnoB), a Takke

B MCCNeJoBaTeNbCKMX 3agadvax, koraa BocTpeboBaHbl YHUBEPCATbHOCTb, LUMPOKUIA AMHAMUYECKUIA AMana3oH
N BbICOKasi CKOPOCTb perMcTpaumm aHHbIX.

3.4. A3 cucrtembl Tuna A-Line DDM

A3 cuctembl A-Line DDM-Tuna nMmetoT umndpoByo MOAYIbHYIO apXUTEKTYPY M NOCTPOEHbI NO
nocrnegoBaTtenbHo-napannensHon cxeme. Ha o6bekTe KOHTPOrs, HENOCPeACTBEHHO psifom ¢ MNADJ,
pasmeLlLaTca Mmoaynu permctpaumm AS gaHHbix, Bknovarowme AL n A3 npoueccop. B atnx mogynsax
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npon3BoamMTCS ycuneHve A3 curHanos, punbTpauus, perncrpauus, oundposka, nocrneayowas Ludposas
obpaboTka 1 BbigeneHve napameTpos AJ. MonyyeHHble AD napameTpbl B LMcpoBOoM Buae nepeaarTcs
Mo BbICOKOCKOPOCTHOW MocrefoBaTenbHOM unv napanmenbHo-nocnefoBaTenbHON NMHUM B 6r1ok cbopa

1 06paboTkun AaHHbIX (CM. puc. 3.6).

Cuctembl DDM oTnnvyatoTcs Manon BOCIPUUMHYMBOCTBIO K 9NEKTPOMarHUTHbIM HaBOAKaM, KOMMaKTHOCTbIO,
ObICTpOTON pa3BepTbiBaHWSA, MOTEHUMANBHO 60MNbLIMM paguycoM KOHTpons (paccTtosiHneM oT AD cucTembl
0o Haubonee yaaneHHoro MAJ).

~ o

) - amanoronwii rpawr [ - aua $posss npeobpas D) - yudponoii rparr

Puc. 3.6. Ctpyktypa A9 cuctem DDM-Tuna

3.4.1. A-Line DDM-1

LLinpoko pacnpocTpaHeHHas B HacTosilee BpeMst AD cuctema A-Line DDM-1 aBnsieTcs npeactaBUTenem
DDM-cemencTBa. iameputenbHbie NMMHMM (OT OOHOM 0 YeTbipex), NapannenbHO NOAKMYEHHbIE K 60Ky
cbopa n 06paboTkmn AaHHbIX, MPeACTaBnsAoT cOOON NOCNeaoBaTeNbHO COEANHEHHbBIE MOOYNN perncTpaumnm
A3 gaHHbix TNA ALM-01, koTopble pacnonaratoTtcs psgom ¢ NASD HenocpeacTBEHHO Ha 0O bEKTE KOHTPONS
(cm. puc. 3.7).
MpumeyaHue:
Ona cuctem A-Line DDM-1 peann3oBaHo (M NOCTaBNSETCA NO OTAENbHOMY 3anpocy) NOAKMYeHe
OLHOW UIW HECKOIbKNX N3MEPUTESBHBIX NMHUI K Br1oKy cbopa 1 06paboTkM JaHHbBIX NOCPEACTBOM
pagnokaHana. Mpu aTom coxpaHsieTcs BO3MOXHOCTb BbINOSIHEHUSA MOKALMM UCTOYHUKOB AD mexay

MOoAYINAMU pa3HbIX N3SMEPUTESTbHbIX TIHUN.
% % 5 P %

Puc. 3.7. O6wun Bug u cxema A3 cuctembl A-Line DDM-1 B BapuaHTe ucnonHenusi Ethernet-box
(1 — 6nok cbopa n 06paboTkn AaHHbIX; 2 — Kabenb ANA NnepeAaYm AaHHbIX; 3 — mogynu c6opa u hopmupoBaHus
AJ napameTpoB; 4 — TepmuHaTop nuHum; 5 — MNMAJ)

CoctaB cuctembl A-Line DDM-1:
e KOMINMEKT aKyCTUKO-IMUCCUOHHBIX Moayren, npeobpasosaTternei (MAJ) U MarHUTHbIX AepxaTenen —
MO YMCNy KaHamnos.;
e  KOMMMEeKT kabenen aanHbIX (Tuna AM1-1) ona cBs3u moAyrnen B Lenb, N0 YMCAy UCMONb3yeMblX MOAYMEN;
e CIIK - 6nok cbopa n 06paboTkm AaHHbIX, YNPaBSOLWNA KOMMbIOTEP (HOYTOYK), NaT4y-KopA (Ans CUCTEM
B ncnonHeHun Ethernet-Box);
e cuctema cbopa A3 gaHHbIX, 06beaVHEHHas C yNpaBrsloLWYM KOMMNbOTEPOM (McronHeHne Portable);
e TepMuHaTopbl (MO YACNY NINHWIA/BXOOOB);
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e paanobnok (ecnu npegycMmaTprBaeTCcsl NOCTaBKOM U KOMMNEKTaUmen);
e nporpammHoe obecneveHue.

Bnok cbopa n 06paboTkn AaHHbIX NOCTpoeH Ha 6a3e CI1K unu umeeT ucnonHenne tuna Portable. B coctas
©noka BxogAT nnatbl KoHTponnepos AEC-DDM, gononHutenbHele 610ku NUTaHWA 1 NaHenb AN NOOKMYeHNS
nuHUA moaynen AS ¢ MHAMKauUnen COCTOSAHNS NUHUNA.

Mogynun A3, coeanHeHHble mexay cobow kabensiMu nepegadv AaHHbIX, 06pasyoT NUHUIO. JTnHWUK
NOACOEAMHATCS K pagbemMaM Ha naHenu 6rioka cbopa n obpaboTtkn. Mogynb A3, coeanHEHHbIN
HenocpeacTBEHHO ¢ Brokom, noryyaeT Homep 1 Ha AaHHOW NMHUK, CreayoLWwmnin Mody b, COeQUHEHHbIV 3a
nepBbIM, HOMep 2 1 T. 4. Ha nocnegHem B NnHUM Mofyrie K OCTaBLUeMyCsi CBOGOAHbIM pa3beMy Heobxoaumo
NOACOEAMHUTL TEPMUHATOP JIMHUN.

KoHTponnepbl AEC-DDM cnyxaT onsa ynpaBneHust U NonyyYeHnst 4aHHbIX ¢ moayrnen AQ, o6beanHEHHbIX
B NMHUt0. KonmyecTso nuHun B nameputensHom komnnekce A-Line DDM onpegenseTtcs KonMyecTBoMm
KOHTPOMMepoB, YCTaHOBMEHHbIX B 610ke cbopa n 06paboTku, Tak Kak KaxkabI KOHTponnep obcnyxnsaeT
TOSbKO OAHY NMHUIO.

Briokun nuTaHusa, Bxoasuwme B coctaB 6rnoka cbopa n o06paboTkm AaHHbIX, HE0OX0A4MMbI ANs Nofgaun
HanpsbkeHusa nuTaHus (48 B) B nuHuu. MutaHme nogaetcsa yepes nnarty ynpaBrieHust NTTaHUEM TOSbKO

B CODpaHHyIo NMHKMIO: BCe Moaynn A3 coeguHeHbl mexay cobor 1 NOAKMIOYEHbI K KOMMbIOTEPY, NPY 3TOM
nocnegHuUn B NMHUM Moaynb AD AommKeH bbITh «3arnyweH» TepMmHaTopoM NuHum (puc. 3.35). To xe camoe
KacaeTcs pa3beMOB HEUCMONb3YEMbIX, CBOOOAHBLIX NNMHUIA — OHU TaKKe AOSMKHbI OblTb 3arnyLUeHbl
TepMmuHatopamu. [insg coeanHeHus Moaynen ncnonb3yeTcd BuTasa napa ¢ pasbemom Tuna PC-19, koTopbiii
nogkntoyvaeTcs ko Bxoay moaynsa A3 n PC-10, KoTopbln NOAKNOYaETCS K BbIXOAY NpeablayLiero Moayns

(cm. paspen 3.7.6).

MaHenb onsa nogkntoyeHns nuHui moaynen A3, BcTpoeHHas B CIIK (puc. 3.8), cogepXnt nHankauuio
COCTOSIHMS NIMHUI: ABaA CBETOAMOAA, 3€IEHOI0 1 KPACcHOro LBeTa, ANns Kaxaon nuHun, IHankaTop rotToBHOCTU
NNHUN — 3ENEHbIN CBETOANOA — 3aropaeTcs, Korga nuHusa cobpana. MiHankaTop NUTaHUs NMHUN — KPacHbI
CBETOAMO[ — 3aXUraeTcsd, Korga B NMMHUIO MOLAHO HaMNPsPKEHUE NUTaHus, Npy 3TOM 3eNeHbli CBETOAMOL,
racHeT. 3anyck nogayv nUTaHWa B NIMHUIO OCYLLLECTBISIETCS U3 nporpamMmMbl cbopa n 06paboTkm aaHHbIX A-Line

(cm. pasgen 7.5).
4 5
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Puc. 3.8. MaHenb ansa noakntoyeHus moayren AD U MHAMKaLUN COCTOSAHUSA JIMHUN
(1 — HymMepauus NMUHWI; 2 — pa3beM AN NOAKMNIOYEHUA NMHUA Moayren AJ;
3 — MNHAMKaTOp rOTOBHOCTU NIUHUY (3eNneHbiN); 4 — UHAUKATOP NUTaHUA NIMHUM (KPacHbIN); 5 — KpenexHble BUHTbI)

OcHoBHbIe TexHM4Yeckue napameTpbl AD cuctemsbl Tuna A-Line DDM-1:
O6wme napameTpbl

MakcMmansHoe KonM4ecTBO Moaynen (kaHanoB) Ha OAHY NMHUIO 16
MakcumarnbsHoe KOnM4eCcTBO U3MEPUTENbHBIX NTMHWIA B Briokax cbopa AaHHbIX 2/4/2/4/6
Tnna Portable / Portable XL / Ethernet Box / Ethernet Box XL / Industrial

MakcumanbHoe KonmMyecTBO kaHanoB B Griokax cbopa gaHHbIx Tuna Portable / 32/64/32/64/96
Portable XL / Ethernet Box / Ethernet Box XL / Industrial

[nuHa cermeHTa Kabensa Ans nepegayv AaHHbIX MeXay Moaynsmm, M He 6onee 100
MakcumanbHas anvHa ogHOM NMHUK, M 1600
PaszpsagHoctb AL, 6ut 14
MakcumanbHas yactota npeobpasosanusa AL, My 1
HoMuHanbHbIM guanasoH paboymx YacToT, Ky o1 30 go 500
OnHamMumyeckuin gnanasoH nsamepeHns amnauntygsl umnynsca A3, b, He meHee 60
BbicTpogencTBue cMcTeMbl C MakcUMarnbHbIM KONMMYECTBOM KaHasoB B JIMHUK:

- perucTpauus cpegHux 3HadeHun napametpos AD curHanos, cob./c Ha Mogyrb; >15 000

- perucTpaums napameTpoB kaxgoro AD curHana, cob./c Ha IMHMI0 >16 000
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dneKkTponutaHme
[MuTaHve oT ceTu nepemMeHHoro Toka, B/Ty 230/50
MoTpebnsiemas MoWHOCTb ogHoro moaynsa A9, Bt He Gonee 2
MakcumanbsHas MoLHOCTb, NoTpebnsaemMas oT ceTu NepemMeHHOro Toka, 1

ansa 32-kaHanbHoOW cuctemsbl, He bonee, KBT
Ycnosusa akcnnyaTtaumu CIK

TemnepaTypa okpyxatoLien cpeasl, °C oT +5 go +40
OTHOCUTENBbHAas BNaXHOCTb npu Temnepatype +25 °C, % He 6onee 80

3.4.2. A-Line DDM-2

A3 cuctema A-Line DDM-2, Bbinyckatowasics ¢ 2019 roga, siBnsietcs passutmem cuctemsl A-Line DDM-1.

Ee ocHoBHble oTnnunsa ot DDM-1:

e nepefava faHHbIX OCYLLECTBIISETCA C UCMONb30BaHNEM KoakcmanbHbix kabenen BNCI-1 unmn BNCI-2
C repMeTMYHBbIMW 1 BOAOHENPOHMLIaeMbIMn pazbemamu Tuna BNC;

e napameTpuyeckme Bxoabl cuctembl DDM-2 Haxogsitca B 6rioke cbopa n 06paboTkmn AaHHbIX;

e Dornbluee KONMYECTBO NMHUIA (YETbIPE NIMHUM Ha OZHY MnaTy BXOAOB) M BO3MOXHOCTL UCMOMb30BaHMS
pas3BeTBUTENEN NIMHUM 06ecneYnBaroT MakcumanbHyo rmbkocTb pacnpeaenenus NAJS Ha obbekTe
1 MO3BOMSAKT AOCTUYb MUHMMANbHO BO3MOXHOW CyMMapHOW AMVHbI U1 MAaccChbl UCMOMNb3yeMblx kabene;

e [ans cbopa n dopmmpoBaHmst AD napamMeTpoB NpuMeHsieTcst HoBbii Moayrb ALM-02 (A nnn E
ncnomnHeHune), ¢ pasbemamum BNC, ¢ wmpokum guHammyecknm guanasoHom (18-6utHoe ALIM)

1 (PMKCUPOBAHHBIM KO3 PULMEHTOM yeuneHus (cM. pasgen 3.7.2);

e MOAynb B cTaHAapTHOM ucnonHeHnun (ALM-02A) nogkniovaeTcd K AQ cucteme Hanpsmyo Unu Yyepes
cTaHgapTHbIn pa3seTBuTenbs ALMB-01;

e CTaHOapTHbI pa3BeTBuTeNnb NMHUKM ALMB-01 nmeeT 6 pazbemMoB Tuna BNC: BXoaHOM 1 BbIXOOHOW
pasbeMbl IMHUN 1 YeTbipe pasbema Ans noaknodeHna mogynen ALM-02A;

e AD cuctembl DDM-2 o6ecneumBatoT aBTOMaTUYECKMIA KOHTPOMb KayecTBa ycTaHoBkM [AJ;

e Hapsaay ¢ obbivHOM KomnnekTaumen AS cuctembl DDM-2 nocTaBnsitoTCs BO B3PbIBO3ALUULLEHHOM
NCNOSNTHEHNN, YTO NO3BONSIET UCNONb30BaTh cucTeMbl A-Line DDM-2 BO B3pbIBOONACHbLIX 30HAX;

e  B3pbIBO3aLLMLLEHHOE UCTIONHEHNE CUCTEMbI MPeayCMaTpUBaEeT UCMONb30BaHNE B3PbIBO3aLLMLLEHHBLIX
moaynen ALM-02E ¢ NOHWKEHHbIM HanpsiXXeHNeM NUTaHus!, KOTopble MNOAKMYaTCcsa K AD cucTeMe Yepes
B3pblBO3aLLMLLEHHbIE pa3BeTBuTeny ALMB-02E (umetoT 1, 2 nnu 4 Bxoga Ans moAyrnen, B 3aBUCUMOCTH OT
WCMOSHEHUS), MPU STOM MOAKI0YaeMble K Moaynsam MNMAD AoMmKHbI MMETb CneLmann3vpoBaHHble pasbeMbl;

e pobasneH paspaboTtaHHbi komnaHnen MHTEPKOHUC-UT anroputm 6ecnoporosoin pernctpaumm
A3 paHHbIX — SMART;

e 1CMonb3oBaHue paguokaHana B cuctemax DDM-2 He npeycMOTpeEHO.

OcHoBHbIe TexHu4Yeckue napameTpbl AD cuctembl DDM-2 npuBeeHbl B Tabnuue HUXe, npoyne
COOTBeTCTBYHOT napameTtpam A-Line DDM-1:

OOLwwue napameTpsbl

KonunyecTtBo NMHWIA Ha OgHY nnaTy BXOAOB 4
MakcmmansHoe KonnM4ecTBo Moaynen (kaHamnos) B NIMHWK 20*
MakcumanbHoe Konm4ecTBo Moayren (kaHanoB) Ha OQVH BXO4 20

MakcumanbHoe KonmyecTBo niaT BXoA40B B Griokax cbopa gaHHbIX Tuna Portable / | 2/4/2/4/6
Portable XL / Ethernet Box / Ethernet Box XL / Industrial

MakcumansHoe KonmyecTBO KaHanoB B 6riokax cbopa gaHHbIx Tuna Portable / 40/80/40/80/120
Portable XL / Ethernet Box / Ethernet Box XL / Industrial

MakcumanbHas gnvHa cermeHTa kabensa nepefayn gaHHbIX MexXay Moaynsmu, 150*

nna kabena BNCI-1, He Bonee, m

MakcumanbHasa gnvHa ogHon nuHumn ansa kabeng BNCI-1, m 1800*
PaspsagHoctb ALIM, 6ut 18
MakcumansHasa Yyactota npeobpasosanusa AL, My 4
HoMuHanbHbIM ArMana3oH paboymx YactoT, Ky ot 15 go 650
OnHamundeckuin gnanasoH nsmepeHns amnnntyasl umnynsca A3, ab, 73

B AmanasoHe Yactot oT 15 go 650 kl'y ana moaynen ALM-02A, He meHee

YpoBeHb COGCTBEHHbIX MUKOBbIX LUYMOB, NPUBEAEHHBIX KO BXOOY U3MepuUTernbHOro | 29
kaHana (B agnanasoHe YactoT oT 30 go 500 kl'y), ab, He Bonee

EbICTpo,ﬂeVICTBMe CUCTEMbI C MakKCMalibHbIM KOJIMYECTBOM KaHaJ10B Ha JIMHUW:

- perucTpauus cpegHux 3HavyeHun napametpoB AD curHanos, cob./c Ha Mogyreb; >15 000

- perucTpaums napameTpoB kaxgoro AD curHana, cob./c Ha IMHUI0 >16 000

*  [pu ucnonb3oBaHun kabenen anvHHee 50 M MakcMmarnbHOE YMCIo KaHanoB CHuxaeTcs. MNpu yicne kaHanos 6onee
12 MakcumanbHas anuHa NMHUKM Takke cHkaeTcs. Cm. pasgen 3.7.6.



Anekcen Komapos 27

Takum obpasom, cuctema A-Line DDM-2 (puc. 3.9) moxeT paboTaTb Kak knaccuyeckas DDM-cucrema,
OXBaTblBasi MakCcMMaribHy AMNVHY NPOTSKEHHOro o6bekTa (Hanpumep, y4acTka Tpybonposoga) (cm. puc. 3.10),
Tak 1 B BuAe KoMOMHaumM nocnegoBaTenbHON U TpaguumnoHHon A3 cuctemsl (cM. puc. 3.11), 4To nossonsieT
©onee rnbko pacnpeaenntb NA3 1 cakoHOMUTL kKabenu.

[‘naBHoOe e npakTuyeckoe npenmyLlectso A-Line DDM-2 — ucnonb3oBaHue A58 nepegaym LMdpoBbIX AaHHbIX
KoakcuarnbHbIX kabenen co cTaHAapTHbIMUW, HAAEXHBIMWU, PEMOHTONPUrogHbIMK pasbemamu BNC.

Puc. 3.9. Cuctema A-Line DDM-2

Mazwummed Modyne uudposod obpatomuu

drpnmﬂb nas u nepedauy Napamempos A3

!SMH 1» " «ALM-024%

\\-_/
A L Koancuanerwl xobemn
«BNCI-1»
Kawan Ne 2 @
Palaemaumefbsiid

wabene sAM2M-1»

. o d nuwuu wa 1 exnod
. *  1-20 momange na nunie
. 2 * fo 20 waranos o xod

Augeaan nowene nuwud 1-4
Ginowa c6ope u olipabomey
dasnsix «A-Line DDM-25

L ) __'/// ’
Tepmunomop AUMUY

@1' * cam2r.10

&
&

Puc. 3.10. A-Line DDM-2 B koHdMrypaumum nocnenosaTenibHOro NoAKNO4YeHUA Mmoaynen

Mpeobpasosamens
A3 [NAZ)
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Puc. 3.11. A-Line DDM-2 B nocnepoBaTenbHoO-NapannenbHON KOHhUrypaumm n B3pbiBo3aLnLLEHHOM UCMONTHEHUN

3.5. A-Line DS

OcHOBHbIM HegocTaTkoM AD cucTeM TpaaULIMOHHON apXUTEKTYpPbl ABMAETCA NOABEPXKEHHOCTb
ANeKTpoMarHMTHbIM HaBogkaM. Cuctembl ¢ LMpoBOM MOLYbHOWM KOMMOHOBKOM — Takune kak A-Line DDM —
peLiatoT 3Ty Npobnemy, 04HaKO LIeHON CyLLEeCTBEHHOrO YCIOXHEHUA apXUTEKTYPbl U COOTBETCTBYIOLLErO
yoopoxaHuns AS Komnnekca, 6onbLlen cymmapHOM Maccbl MOAYNEN, a Takke psga orpaHuyYeHui no
BbICTPOAENCTBUIO N BO3MOXHOCTAM.

Ot atux HegocTaTKoB cBOboAHa apxuTekTypa AD cuctem DS (Digital Sensor — uudgpoBor gaTymk), Kotopas
coBMellaeT B cebe LundpoByto nepenady nepBnUYHON MHGopmaLmMmn Ha OCHOBHOW 611ok c6opa 1 0bpaboTku
OaHHbIX U LLEHTpanM3oBaHHyo cxemy obpaboTkm gaHHbix (cm. puc. 3.12).

Bnok chopa W o6pabomii ganmsn

0 - avancroswii pawr () - a- TRaKY

Puc. 3.12. Ctpyktypa AD cuctembl TUNa «LncppoBOM AaTUMK»

OCHOBHbIE MPUHLUMMbI KOHLEMLUUN «UMEPOBOI AaTUMK» cregyoLme:

e M8 MMHMMM3ALMM ONMHBI @aHANOroBOro TpakTa curHan ot npeobpasosatens A3 ycunvsaeTcs
1 ounpOBLIBAETCH B KOHBEPTEPE, HAXOAALLEMCS B HEMOCPEACTBEHHON 6nmM30cTy oT Kaxgoro MAJ;

e NS yNPOLEHUs apXUTeKTypbl cucteMbl AD NpoLeccop HaxXoaMTCa B OCHOBHOM Grioke, No3ToMy no
KabenbHOM NUHUK B LMAPOBOM BUAE NEPEAatOTCA MMEHHO NepBuYHbIe (He nogBeprHyTblie obpaboTke
C uenbto BbiaeneHnsa A3 cUrHanoB 1 Nx napameTpoB) AaHHbIE;

e NS peanusaumv undPOBOro KaHana nepegayn nepBuyHbIX AD AaHHbIX MO CTaH4APTHOMY KOaKcManbHOMY
kabento B 6rok 06paboTky ncnonb3yeTcst nocneaoBaTeribHbI GUTOBbLIN NMOTOK.

OTO No3BONSET, Hapsay C BO3MOXHOCTBIO COXPaHWUTL BECh NEpPBUYHbIN AD NOTOK, N3bexaTb NoTepu KayecTsa
OaHHbIX, BbI3BaHHOW UX NPOXOXAEHWEM B aHaNoroBoM BMAe no ANIMHHOW KabenbHOW NNHUK, 1 TEM CaMbIM
NOBbICUTL JOCTOBEPHOCTb U HAOEXHOCTL KOHTPONS. BuigeneHne A3 nMNynbCoB U KX NapaMeTpoB BbINOSTHAETCS

B OCHOBHOM Or10Kke aHanormyHo ToMy, Kak 3TO NPOM3BOAMUTCH B CUCTEMAX TPaAMLIMOHHON apXUTEKTYpbl, YTO
MO3BONSIET BOCMONb30BATLCHA BbICOKOM BbIYMCIUTENBHON MOLLHOCTBIO U NPOMYCKHOWM CMIOCOBHOCTBIO, CBOMCTBEHHOM
cucTeMaMm C LieHTpan1M3oBaHHOM 00paboTko AaHHbIX Ha 6a3e aNeKTPOHHbIX MriaT pacLuMpeHust Ans KoMMbioTepa.
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MpeumyLlecTBa Takoro poga A3 cuctem cnegyoLume:

HM3Kas BOCMPUMMYMBOCTb K 3N1EKTPOMAarHUTHbIM HaBOAKaM;

cpegHui LLeHOBOW AnanasoH;

MCNonb30BaHWe CTaHOAPTHbIX KOaKCcMarnbHbIX kKabenen ang nepegadv AaHHbIX;

BO3MOXHOCTb Nepefayn 1 UCrnosib30BaHUs NEPBUYHBIX AaHHBLIX (AaHHbIX OPMbI BOSHbI);

ranbBaHVW4ecKas pas3Bs3ka;

Hebonblume, No cpaBHeHMO ¢ MogynaMu A3, macca 1 rabapuTbl KOHBEPTEPOB, YCTaHaBMNMBaEeMbIX OKOSO

kaxxgoro MAD.

HepoctaTkamu cuctem Tuna «UMPOBON AaTUMK» SBMSHOTCS:

e  HeoOXOAMMOCTb MPOKNagKM OTAENbHOro Kabensa oT OCHOBHOro 6roka K kaxgomy MAJ;

e MeHbluMe, YeM B LMdPOBO MOAYIIBHON apXUTEKType, 3Ha4YeHNS MakCumManbsHON ANCTaHLUN MexXay cambiM
yoaneHHbIM MNMAS 1 oCHOBHbIM 6110KOM;

e  HEBO3MOXHOCTb OeCnpoBOAHON Nepeaayn AaHHbIX.

AD cucTembl apxmMTeKTypbl «UMpPoBOM JaTUMK» MOryT BbITb MCNONB30BaHbI Ans NpoBedeHns AD KOHTpons

npakTUyYeckn B NOObIX YCNOBUSIX, B YACTHOCTU, B YCIIOBUSAX BbICOKOIO YPOBHS 3NEKTPOMArHUTHbIX LLYMOB Ha

COBPEMEHHbBIX NPeanpuUsaTUsiX, 1 Ha Nbbix 06beKTax, 3a UCKIYEHNEM MarncTparnbHbIX TPy6onpoBoaoB

1 nepexodoB Yepes AoPOorv U BOAHbIE Nperpagbl.

K apxutektype «umndpoBor aatunk» otHocutcs AD cuctema A-Line DS.

Ee oCHOBHbIE TEXHUYECKNE XapaKTepucTtukmn npmnBeaeHbl HUXe:

[Monoca nponyckaxus, KMy 4-1000
PaspagHocte ALI, 6ut 16
MakcumansHasa YyacTota npeobpasosanusa AL, My =210

YpoBeHb Lyma, NpUBEAEHHOIO KO BXoAy, MKB <4

Mapka nogkntoyaemoro kabens RG-58 A/U
MakcumanbHas AnvHa nogknivaemoro kabens, m 200
"abaputHble pa3mepsbl koHBepTepa DS ([ x L x B), mm 105 x 60 x 50
Macca koHBepTepa DS ALC-01, kr 0,3

Pabounii TemnepaTypHbI AnanasoH, °C ot -30 go +60

Ha puc. 3.13 npeactaBrneHbl OCHOBHbIE 3NEMEHTbI CUCTEMBI TUMNa «uudpoBon gatyunky. KonsepTtep ALC-01

(cm. pasgen 3.7.3) ocylUecTBnseT npeaBaputenisHoe YCUNeHne 1 aHanoroByo YacToTHYHO OUNbTPaLmIo
nepsuyHoro A3 curHana, aHanoro-undposoe npeobpasoBaHne 1 nepedady UMPOBbIX AaHHBIX MO AMUHHOMY
KoakcuanbHoMmy kabernto. HanpsikeHne nuTaHna nogaeTcs Ha KOHBePTep Mo KoakcuanbHoMy kabento. B cBoto
ouepenpb, NpMeMHas CTOpoHa COCTOMT U3 ABYX NMaT: Nepsasi OCyLLEeCTBAET Npuem BXOAsLLEero OUToBOro noToka
1 nogady nUTaHusi Ha «UMEPOBON NpedycunuTenby, a BTopas OTBEYaET 3a COrnacoBaHve MHTepdemncos

C cucTemonm cbopa AaHHbIX U BblMcieHne AD napameTpoB. Kpome Toro, Ha MpMeMHON CTOPOHe peanv3oBaHa
ranbBaHUYecKas pasBsa3ska Kaxgoro LmMgpoBoro KaHana.

fepwamens SNuyesan nawens kawanoa 1-8
na3 Broka cbopa u obpabomku daHHbIx

N

Kawan Ne 8

S
&
N

nas Koveepmep ALC-01

Kafiens coedunumenoHbili
AKOCUMKO®

Kabene nodcoedureHus
KoHBEpMepa (Ha kamywke)

Puc. 3.13. OcHoBHbIe anemMmeHTbl AD cuctembl A-Line DS
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HanHas AD cucTema npoluna kak nabopaTopHble, Tak U NomneBble UCMbITaHUS B YCIOBUAX MPOMbILLNEHHbIX
npeanpusaTuiA. B crnoxHbix ycroBusix HedTenepepabaTbiBatoLLero NpeanpusaTns oHa NpodeMoHCTpupoBana
BbICOKYI0 MOMEX03aLUULLEHHOCTb U BbICOKYIO HAAEXHOCTb paboTbl MO CPABHEHUIO C CUCTEMO TPaANLMOHHO
apXMTEKTYpbl C aHaNoroBow nepeaaden JaHHbIX.

3.6. Ocob6eHHOCTU KOH(urypupoBaHust AD cuctem B BapuaHTe Ethernet-Box

WHorga npu nogkntoyeHum ynpasensoLwero komnbiotepa K 6roky cbopa n 06paboTkm faHHbIX B UCMOSTHEHWM
Ethernet-Box BosHukatoT onpeaeneHHble cnoXxHocTu. MNpeactaBumM BapuaHThbl peLleHns HEKOTOPbIX CUTYaL M.

[na coeqMHeHnsa ynpaensioLero koMmnototepa 1 6rioka cbopa n 06paboTkm JaHHbIX pEKOMEHAYeTCA
ncnorb3oBaTh «NPSIMON» NaTY-KOPA.

B obwem cniyyae gns nogkntoveHuns npomssonbHoro MK (Hoytbyka) ¢ Windows 10 k 6rnoky cbopa 1 o6paboTku
[AaHHbIX HE0OX0AMMO HACTPOUTL CETEBOE MOAKMHOYEHUE.

[ns aTOro Hy>XHO BbINOMHUTL CrieayoLmne AenCTBUS:

lMyck — Mouck — MNaHenb ynpaBneHus;

MaHenb ynpasneHus — lNpocmoTp — KaTeropus;

Kateropusi — CeTb 1 MHTepHeT — LieHTp ynpasneHns ceTtamm 1 obLimMm JOCTynowm;

LleHTp ynpaBneHus cetamu u obwmm goctynom — lNoaknodeHns — MIameHeHne napameTpoB agantepa;
N3meHeHve napameTpoB agantepa — CBOWCTBa;

CeowictBa — IP Bepcun 4 (TCP/IPv4) — CBOWCTBa;

anga ynpasnstowlero MK ncnonesyem crnegytowmi IP-agpec: 10.1.1.1;

Macky noaceTu HasHavaeM kak: 255.0.0.0.

Haxnmaem Ha OK, 3akpbiBaem BCe OkHa. Ha 3TOM OCHOBHOM NPOTOKON CETU AN coeanHeHus ¢ 6nokom cbopa
1 06paboTkM AaHHbIX HACTPOEH.

Mocne 3aBepLUEHUsI HACTPOWKN CETEBOrO COEAMHEHUSI HYXKHO NPOBEPUTL CBA3b ynpasnsitoLlero MK ¢ 6rokom
cbopa 1 06paboTKM AaHHbIX, MPOMNUHIOBaB Ero.

3anyck koMaHabl ping BbINOMHAETCA Yepes koHcornb Windows (3anyck KOHCOMNM BbINOMHSAETCS KOMaHA4aMm
Win-R, cmd).

dopmaT KoMaHab!:

ping 10.100.XY.ZB, roe 10.100.XY.ZB — IP-agpec 6noka cbopa 1 06paboTku.

IP-agpec 6noka, kak npaBuno, ykasaH B nacnopTe Ha npmbop 1 Ha Tabnuyke Ha kopnyce npubopa.

IP-agpec nveet copmat 10.100.XY.ZB, rge X, Y, Z, Kak npaBuio, COOTBETCTBYOT CEPUNHOMY HOMEpPY
ycTporicTBa. Ecnm B coctaB cuctembl BXOOAUT TONbKO OAMH 6510k coopa (B 60MbLUMHCTBE CryYaeB 3TO MMEHHO
Tak), To B paBHO 1, B MIHOM cry4ae B COCTaB CUCTEMbI C OAHWUM CEPUNHBLIM HOMEPOM BXOAUT HECKONbLKO GIIOKOB
C yHUKanbHbIMK IP-agpecamu, oTnuyatrowmmmncs nocreHen umdpoin B, koTopasa paBHa NnopsiikoBOMY HOMeEPY
froka B cocTaBe MynbTUOIOYHON CUCTEMBI.

CepwuiHbii Homep nmeeT Bug XYZ-MM v HaHeceH Takke Ha Tabnuyky B 3agHen yacty 6roka cbopa

1 06paboTkM AaHHbIX. 30eCb:

XYZ  — HOMep yCTpOWUCTBa;
MM — rog npousBoAcTBa.
Mpumep:

[MpeanonoXxmm, 4To CEpPUNHbLIA HOMep 0AHOBMNoYHOM AD cnctembl: 673-19.

Mcnonb3ysi nepyto rpynny umndp cepuiiHoro Homepa (XYZ), nonyyaem IP-agpec ycTponcTea:
10.100.67.31 (nocneaHss rpynna AOMNOfHAETCA eOUHULER).

MpumeyaHue:
PaHee cdbopmat cepuitHoro Homepa 6bin XYZ-NN-MM, roe NN — konnu4ecTBo kaHanos.

Mpumepbl popmupoBaHus IP-agpecos:
538-64-14 -> 10.100.53.81 onsa 64-kaHanbHOW CUCTEMBI;
473-32-12 ->10.100.47.31 onsa 32-kaHanbHOW CUCTEMBI.

Ecnu komaHaa ping BbINOMHEHA YCMELLIHO, Ha 3KpaH YNpaBnstoLwero KomnboTepa byaeT BoiBeaeHa
MHpopmMaums o pedynbTatax obMeHa naketamum ¢ 6nokom cbopa n 06paboTkun AaHHbIX (puc. 3.14).
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NMprbny
MHHHMaNEHOE

Puc. 3.14. Pe3ynbTaThbl yCNELWHOro BbINOMHEHUsA KOMaHAbI ping

Hanee Heobxoaumo 3arpy3uTb nporpammy A-Line n Ha Bknagke «CeTeBble nogkntodeHusy» guanora «Obwue
napameTpbl cuctembl» (HacTtporikm — MapameTpebl...) 406aBUTL NpoBepeHHbIN paHee IP-agpec 6rioka cbopa

1 06paboTkun gaHHbIX (puc. 3.15).

Mpwn aTOM NYHKT «3anpoc Ha coxpaHeHue hanna KoHUrypauum no Bbixogy» Bknagku «lnaeHble» Ananora
«O0wme napameTpbl CUCTEMBI» AOIMKEH ObITb OTMEYEH.
Nocrne noaTBepXaAeHUA BHECEHHbIX U3BMEHEHUWI XenaTerbHO BbINTY U3 nporpammel A-Line ¢ coxpaHeHnem

KOHburypauum n cHoBa 3arpysuTb ee. [locne aToro nuktorpamma «HoBoe n3mepeHve» AormkHa ObiTb akTUBHA.

Ecnv BHeCEHHble M3MEHEHUSA HE COXPAHSIOTCS, HE0BX0AMMO 3anyCcTuTb Nporpammy A-Line oT nmeHun
agMunHMcTpaTopa (KOHTEKCTHOE MEHIO siprblka nnu ¢harna nporpammbl B nposogHuke Windows) n noBTopuTtb

BbILLIEONMCAHHbIE OENCTBUSI.

OBLWe NapaMeTpel CUCTEMEI

MapameTpel skenopTa ] Mepeyets napamMeTpos

[naBHble CeTeBbie NOAKNYEHA

Hactpoiikm ceTessix agpecos yoTpoicTs

Nz | IP-agpec ycTpoid... | Tk |
1 10.100.53.81 3x442)...

TaiiMayT OXMAIHIA N0 ATEENKASHNA BINONHEHWA cTapTa, Mo |1000
TalimMayT oXWAZHKMA NPWX0 a3 MHPOPMELMOHHEN nocenok, mc | 1000

[ BecT MOHMTOPMHT TEMNEPATYPEI aNNEPaTHOMA YaCTH

X
|

oK | Omena | |

Puc. 3.15. Bknagka «CeTeBble nogknoyeHus» guanora «O6wme napameTpbl CUCTEMbI»

Ecnu komaHga ping BeinonHseTcs ¢ owmnbkon (kak, Hanpumep, Ha puc. 3.16), pekomeHayeTcs
rnocnenoBaTenbHO BbINOMHUTL Crieaylolime AencTBus (Mocne Kaxaoro atana nposepss NoAKNoYeHne

KoMaHgowm ping):

e MpOBepPUTb coeanHeHue ynpasnstoLlero komnetotepa ¢ ClK (3ameHnTb naTy-kopa);
e [POBEPUTL CETEBbIE HACTPOWKM YNPABMSIOLLErO KOMMbIOTEPA.
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MM OaHHbIX :

Puc. 3.16. BbinonHeHne KOMaHAbl ping ¢ OWIMGKOM

Ecnu 6nok cbopa 1 06paboTkm AaHHbIX Nocre NPoBEeAEHHbIX AENCTBUIA HE NOOKMOYAETCS, BO3MOXHO,
npobnema B 3ToM Grioke. [1rs NpoBepKnN 3TOro K 6510Ky HE06XOANMO NOAKMUYNTL BHELHMI MoHUTOp (VGA)

n knasuaTtypy (USB).

B HacTosilLeM pasgene paccMaTpuBaloTCsl ABE BO3MOXHbIE MPUYMHBI OTCYTCTBUS NMOAKMTIOYEHUS YNPaBNSIOLLErO
KoMmnbtoTepa k 611oky cbopa 1 06paboTkm AaHHbIX: 3aBMcaHMe Broka Ha aTane 3arpy3ku 1 HECOOTBETCTBME
nacnopTHoro un gaktuyeckoro IP-agpecos 6noka. MNpoyne HemcnpaBHOCTM TPeOYOT KOHCYbTauUuiA ¢ OTAENOM
nogaepxkun nonbzosarenen MHTEPKOHNC-UT.

Ecnun 6nok cbopa 1 06paboTkm ocTaHaBnMBaETCA Npu 3arpy3ke CUCTEMbI, BO3MOXHO, KOHurypaums BIOS
Bnoka cbpolleHa, Hanpumep n3-3a ceBluer baTapenkm MmaTepuHckon nnaTtol. [Ang npogormKeHns 3arpy3kum
TpebyeTcs HaxaTb Ntobyto KraBuLly 1, BO3MOXHO, HacTpoutb BIOS. 310 MoxeT ObiTb BbINOSIHEHO C MOMOLLBIO
noAkntoYeHHon knaesmaTypbl. batapelika 3ameHsieTcst B cepsucHom ueHTpe MHTEPHOHUC-UT.

Mocne BKMOYEHNS 1 3arpy3kn BUA 3KpaHa MOHUTOpPA, NOAKIMHYEHHOro K 610Ky cbopa n o6paboTku, JOmKeH
ObITb Kak Ha puc. 3.17. Tenepb MOXHO onpefenuTb haktnyeckmn IP-agpec 6noka (cekums Network) n BBectu
€ro B COOTBETCTBYOLLee none Bkrnagku «CeTeBble nogknodeHns» guanora «Obwue napameTpbl CUCTEMbI»
yNpaBrnsioLLErO KOMMbIOTEPA.

Info

Network
18.108.53.81

Hardware 1
4

3 = DDM (AF12)
ALINE_32_DDMR/AEC_3_RD, 1Bapri2, IU(c)F/1/R

4 -

ALINE_32_DDMR-AEC_3_RD, 18apri2, IU(c)F/1-R
ALINE_32_DDMR/REC_3_RD. 18aprizZ, IU(c)F/1/R
AL INE_32_DDMR/AEC_3_RD, 18apri2, [UCc)F/1/R

[ Log 1
19/82/20 18:58:15 Started

Puc. 3.17. ®parmeHT 3KpaHa 3arpy3ku 6yioka cbopa n o6paboTku faHHbIX

Ecnu nporpamma A-Line HopmarnbHO 3arpysunack, B Tpee Windows nosiBnsieTcst MKOHKa NnporpaMmmbl — H
LLlernkHyB Ha MKOHKE MbILLBI, MOXHO MOJy4XTb, B TOM Yncne, MHopMauuio o6 annapaTtHon Yactu 6noka —
KONMNYECTBE N COCTOSIHUWN KOHTPOSINIEPOB, NMNMHWIA, MOAYIEN, BEPCUI NX NPOrpaMMHOro obecneyeHust

(cm. puc. 3.18).
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3.7.

B cuctemax A-Line PCI-1 n PCI-2 ucnons3syetcs npegycunuTens ¢ MarHUTHbIM gepxatenem ALP-01 (ctapoe
HasBaHue — [TADD-014), BHeLLHWI BUA 1 BrIOK-CXeMa KOTOporo npeactaBneHbl Ha puc. 3.19. MNMpegycunurens

@ AE Console,
(c] Interunis 1996-2018.

CTAPT HHHUHAAHZALUHH S0 pa.

[r] Bce npaea zawumens INTERUNIS. 1996-2018.

CTapT HHHUHANHIAUHH MEHE XKEPA NAHHBIX.
DATAMAN:OBpaGoTYHKH NPHKPENAEHEL.
MHHLHANH3ALUHA MEHEMKEDE AAHHLIX BLINOAHEHA.
AWLINEHARD:D3/20/20 13:34:43.
WLINEHARD:D3/20/20 13:34:46.
WLINEHARD:D3/20420 13:34:47.
ALINEHARD:D3/20/20 13:34:47.
ILLINEHARD:03/20/20 13:34:49.
ALINEHARD:D3/20420 13:34:49.
ALINEHARD:D3/20420 13:34:49.
ALINEHARD:D3/20/20 13:34:49.
ALINEHARD:D3/20/20 13:34:49.
WLINEHARD:D3/20420 13:34:49.
ALINEHARD:D3/20/20 13:34:49.
ALINEHARD:D3/20/20 13:34:49.
WLINEHARD:D3/20/20 13:34:49.
ALINEHARD:D3/20420 13:34:52.
ALINEHARD:D3/20/20 13:36:11.
ALINEHARD:D3/20/20 13:36:14.
ALINEHARD:03/20420 13:36:27.
WLINEHARD:D3/20420 13:36:41.
ALINEHARD:D3/20/20 13:36:42.
WLINEHARD:D3/20/20 13:36:43.
WLINEHARD:D3/20420 13:36:45.

MHuHuHanHZaUHA anNapaTHOH Y4aCTH HAYaTa...

YcraHoBAEeHa CBA3L C CETEBHM yoTporcTeon: 10.100.53.81

Onpenenexa annapaTHas 4acTb KOMNAEKCA B CETEEOM HenoaHeHHH [Ethernet-Box Enhanced).
Opaneep yi p Hadneno ycrpokcre: 4.

B cererom ycrpoicree 10.100.53.81 ycranoeaen npanesep pepeun: 1, 2, B, 73to [Linux/PC)
Mo appecy 1 HanaeH koHTponnep eepcun: ALINE_32 DDMBJAEC 3 RD,18aprl12,IU[cJF/1/R
Mo anpecy 2 HaineH KoHTpoanep eepcHu: ALINE_32 DDMRJAEC_3_RD.18aprl 2,1U[c]F1/R
Mo anpecy 3 nainen koutponnep sepcHu: ALINE_32_DDMRBJAEC_3_RD.18apr1 2,IU[c]F1/R
Mo anpecy 4 nainen koutponnep eepcun: ALINE 32 DDMBJAEC 3 RD.18aprl 2,IU[c]FH1/R
Mo anpecy 1 onpeneneH KOHTPOAAED C HMEHEM: 3, HOBOE HMA: 3

Mo anpecy 2 oNpeNEAEH KOHTPOAAED C HMEHEM:
Mo anpecy 4 onpeneaeH KOHTPOAAED C HMEHEH: 1,
Mo anpecy 3 onpeneneH KOHTPOAAED C HMEHEM: 2, HOEDE HMA: 2
MHHUHANHZAUMA aNNAPATHOHA YACTH YCNELLIHD 3aBEPLUEHA.
MonroToBKa HOBOTO H3MEPEHHA.

MHTaHHE BKAWYEHO.

Janorunena aunna: 3 [anpec: 1), moaynen: 0

JanoruHena aunng: 4 [anpec: 2], monyned: 0

Janornnena aunng: 1 [anpec: 4), monyned: 1

Janorunena aunns: 2 [anpec: 3], moaynen: 0

AuHKA 1 moayae 1 gepoua: 23.11.2004 v30007 #9862

Puc. 3.18. A3 koHconb. KoHTponnepsbl, TMHUK, Moaynu

Mpenycunutenu, mogynu, NAJ, kabenu
3.7.1. NMpenycunutenun AJ

MAD npuHnmaeT akycTudeckuin curHan AD 1 nepefaeT B BUAE 3NEKTPMYECKOrO CUrHana Ha pacrnosnararoLmics
psgom npegycunutens, Moayrb B cnydae DDM-cuctem unu Ha koHBepTep B criydyae DS-cuctemsl.

3apgadent npegycunuTens aBnseTcs ycunenne cnadoro curHana ot [NAJD (oT eanHWL, MMKPOBONbBT) A0
HeoOX0AMMOro YPOBHS ANsl YMEHbLUEHMWS BIIMSIHUS SNEKTPUYECKMX HABOOOK Ha ANMHHOM Kaberne 1 coxpaHeHus
[0CTaToO4YHOro AMHaMU4Yeckoro agvanasoHa. Kpome Toro, Ans cornacoeaHust ¢ pasnuyHbiMu NAJ3, obecnedeHust
BbICOKOr0 OTHOLLIEHUSI cUrHan/LwyM, kak npaBuro, Heo6xoanmMo Mcnonb3oBaTh cneumanbHble NoNocoBble
UNbTPLI ANS PUNbTPaLUK CUrHana oT HeXenaTernbHbIX akyCTUYECKMX, SNEeKTPUYECKUX U PaamoLLyMOB.

MOXeT paboTaTb C pa3nuyHbiMy Tunamu NAS pasnuyHbIX NPOM3BOAMTENEN, UMEET HU3KWIA YPOBEHD
COOCTBEHHbIX LUYMOB, LUMPOKUA AMHAMUYECKUA AMana3oH, BCTPOeHHble HY- n BY-punbTpbl € KpyTU3HOM
30 nb/okTaBy, MOXeT ncnonb3oBaTbCs ¢ kKabenem anvHon go 250 M, MMeeT Marnble rabaputbl 1 BeC.
HanpspkeHne nutaHus npegycunuTenst coctaBnseT 24 B, nMTaHne ocyLecTBRASeTCSa No0 CUrHaNbHOMY
KoakcuanbHOMY kaberto.

BrixogHow
BNC
KOHHEeKTOp
" ™\ Buixog curana
Ha Kaoenk »
BxogHon Harpyaky 50 Om
BNC Bxog 24 B
KOHHEKTOP nuTaHue

MpeaeapuTenkHeli

HY dmnetp
24 pblokTasy

BY dmnetp
24 nB/okTaBy

Da

YCUNWTENE

BydepHei
KacKkag

-C

.

o

Puc. 3.19. NMpeaycunutens ALP-01, BHewWwHWI BUA U Grnok-cxema

Mpeaycunutens ALP-01 ¢ marHuTHbIM gepxatenem ans komnnekcoB A-Line PCI-1, PCI-2

"abaputHble pasmepsbl (¢ pasbemamu) (0 x L x B), Mm 85 x 30 x 35
Macca, r 150
HanpsibkeHue nutaHusa npegycunurtens, B 24 +0,5
KoadpbdpuumeHT yeunenus, ob 26

Monoca nponyckaHus, KMy o1 25 go 500
OcnabneHune curHana 3a npegenamu nNonockl nponyckanus, Ab/okT. 24

YpoBeHb LyMa, NpuBeaeHHoro Ko Bxoay B nonoce 25 + 500 k', MkB He bonee 5
ConpoTtueneHue Harpysku, Om 50

BxogHoe conpoTtuenexue, kOm 100
HepasHomepHocTb AYX B nonoce nponyckanus, Ab +0,5/-3
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3.7.2. Mogynu A9

Moaynwu pernctpauun n opmmposaHuna A3 napametpos ALM-01 ansa cuctem A-Line DDM-1 n ALM-02 ans
cuctem A-Line DDM-2 obecneunBatoT npuem AD curHanoB OT npeobpasoBaTenen akyCTU4eCcKkon SMUCCum
(MAD3), nsmepeHmne sHepreTU4eckx 1 BpemMeHHbIx AD napameTpoB, hopMrUpoBaHne MHPOPMALMOHHbBIX
MOCbINIOK 1 NepeAady AaHHbIX MO NMHUK CBA3U Ha 6ok cbopa 1 06paboTkM AaHHbIX Yepes3 KOHTponnep
AEC-DDM. N3obpaxeHne mogynsa A3 ALM-01 npegcrasneHo Ha puc. 3.20.

@ %)
1

Puc. 3.20. Moaynb ALM-01 peructpauuu AD paHHbIX u chopmupoBaHusa AD napameTpoB (1 — pazbem Bxoaa NMUHUU
PC-19; 2 — pasbem Bbixoga nuHuu PC-10; 3 — oByXLUBeTHbIN MHOUKATOP NUTaHUA moayns A3, Hanuyma onpoca
no nuHuUM u npuxona AJ curHanos; 4 — pa3beM napameTpuyeckmux BxogoB PC-7; 5 — pazbem gns MAJ)

Mogyne ALM-01 npeacraensieT cobon eamMHoe yCTPOMCTBO, B COCTaB KOTOPOro BXOAST:

MasnoLyMsLUA NPeayCUNnTEnb;

YyCUNUTENb C PerynmpyemMbiM KO3 MULMEHTOM YCUNEHNS;

nepeknoyaemble aHanorosble QuUnbTPbI;

KanmbpoBOYHbIV KaHar, NO3BONSALWMIA NepekniovaTe Moy AD B peXuM M3nyyYeHns MMMynbCoB;
aHanoroBo-LMdpoBo NpeobpasoBaTenb;

6nok hopmupoBaHusa AD napameTpos (AD npoLeccop), MOCTPOEHHbIV Ha LMPOBOM CUTHANIbHOM
npoueccope (DSP);

KaHan umndcpoBoro ocumnnorpada ¢ BO3MOXHOCTbIO YCTaHOBKM HE3aBUCUMOrO Nopora u perynupyemMmon
pa3BepTKou;

umdpoBoe npuemo-nepeaaroLlee yCTPonCTBO;

TpM NapameTpuyeckux KaHana;

OBYXLBETHbIN MHOMKATOP NUTaHnsa Mmoayns AD, Hannums onpoca no NMHUK K npuxoaa ASD CUrHanoB.;
BCTPOEHHbIN 60K NUTaHUS.

OcHoBHble napameTpbl mogynsa ALM-01 npuBeaeHbl Huxe.
O6wue napameTpbl MOAYNA

"abaputHble pasmepsbl (0 x L x B), MM 155 x 85 x 45

Macca, r 710

HanpspkeHune nutadusa mogyns, B 36-72

MoTpebnsiemas MOWHOCTb ogHoro moaynsa A9, BT He bonee 2
Ycnosusa akcnnyataumum mogyns A9

Temnepatypa okpyxatowiei cpegpl, °C ot —20 go +50

OTHOCUTENBbHAasA BNaXHOCTb npu Temneparype +25 °C, % He Gonee 95
AHanoroBbIV TpakT

KoadbdpuumneHT yecunenus (¢ warom 1 gb), b 20 =~ 60

YpoBeHb LyMa, NpuBeaeHHOro Ko Bxoay, B nonoce 30 + 500 kl'y, mkB He Bonee 5

CTaHgapTHble YacToTbl cpesa Afsl nepekntoyaeMblX pUnbTPoB:

- HY-dunbTpoB (kpyTnsHa cpeda AYX He meHee 24 gb/okTaBy), KI'U;

100, 250, 350, 500

- BY-counbTpoB (kpyTnsHa cpesa AYX He meHee 24 gb/okTaBy), Kl

30, 50, 100, 150

AMNNUTYAa MMMNyNbCOB B pexunme nsnyyeHus, B 10 = 140
N3meputenbHbIN TPaKT

[unanasoH paboymx 4acToT U3MepUTENBLHOrO TpakTa, Kl 30 + 500

Pa3psagHoctb AL, 6ut 14

YacToTta npeobpasoBanusa AL, MMy

1

OnHamMmumyeckuin gnanasoH namepenus amnnutygsl AQ curHana, gb

He meHee 60

Kanan uudpoBoro ocuunnorpada

KonunyecTBo kaHanoB LngpoBoro ocumnsorpadga

1 Ha moaynb AJ

YacTtoTa guckpeTtusaumm umndgposoro ocuunnorpada, Ky,

25, 50, 100, 250, 500, 1000




Anekcen Komapos 35

KonunyecTtBo ToYek LMdpoBOM OCLMINIOrpamMmel 1000/2000
KonnyectBo ToYeK NpeTpurrepuHra ocLmniorpaMmmel 0+ 2000
U3mepsiemble AD napameTpbl
MakcumansHasa amnnutyga A3 curHana, ob He MeHee 98
dvHamundeckuin gnanasoH nsmepeHunst aHeprum AS curHana, ob He meHee 120
[nCcKpeTHOCTb BpeMeHu peructpauum AS curHana, MKC 1
MNapameTpuyeckue KaHanbl
MakcnumansHoe KONM4eCcTBO NapaMeTpudecknx KaHamnos 4 Ha mogyrnb A3
PaspsgHoctb AL napameTpuyeckoro kaHana, 6ut 12
MorpeLlHOCTb N3MepeHnsi napaMeTpUYecKkmx kaHanos, % 15
[MapameTpuyecknin Bxod no Toky 25 MA 1 Ha moaynb AD
[MapameTpuyecknii BXO4 Mo HanpshkeHuto £5 B 2 Ha moaynb AD
BHYTpeHHWI KaHan u3mepeHus TemnepaTypsbl 1 Ha mogyrnb A3

Kaxxgbin Mogynb MMeeT Tpu NapaMeTpUyecknx BXxoga — OOMH MO TOKY U ABa — MO HaMNpshKEHUIO, a Takke
BHYTPEHHWI KaHan namepenHnsi TemnepaTtypsbl. Llokoneska napameTpuyeckoro pasbema mMogynsa otnvyaeTcs ot
LIOKONEBKM aHanornyHoro pasbema A-Line PCI-1 n npuBeaeHa Ha puc. 3.21 (Bug C BHELLHEWN CTOPOHbI MOAyrs),
CXeMbl NOAKMYEHNA AaT4MKoB — Ha puc. 3.36 n puc. 3.37.

HasHaveHue Ne
KOHTaKTOB KOHT.
lMapamemp Ne 1 (1)
3emnd
lMapamemp Ne 2 (U1)
3emnd
lMapamemp Ne 3 (U2)
3emna
Peseps

2
4
5

~N| || | W N =

Puc. 3.21. Cxema LoKoneBKM pa3bema napametTpuyeckux Bxopos (PC-7) DDM-1 cuctem

Moaynb peructpaumy nMeeT BO3MOXHOCTb M3NydYeHns MMMynbCoB HanpshkeHvem o 140 B, 4yto no3sonser
peanua3oBaTtb NPOrpaMMHy0 KannbpoBKy / NpoBepKy KayecTBa ycTtaHoBku [MAD (cm. pasgen 7.7.1).

Mogyne ALM-01 cHaGXxeH MarHuTHbIM gepXatenem 1 AByXLUBETHbIM MHAMKATOPOM, MPU NMOMOLLM KOTOPOro
oTobpaxatoTcs creayowme pexmmbl paboTbl:

CocTosiHMe nHaukaTtopa Pexum paboTtbl moayns

VHamkaTop MuraeT enTbiM (KpacHbIM) LIBETOM C YyacToTor | Ha mogynb nogaHo nuTaHue, U OH HopMarnbHO
1Ty YyHKUMOHUPYET

WHankaTop muraet xenTbiM (KpacHbIM) LBETOM € YactoTon | Mogynb NpOMHMLManM3npoBaH 1 onpallnBaeTcs
5Ty

MHamkaTop MuraeT 3eneHbIM LBETOM C YaCTOTOMN Mogynb peructpupyeT noctynneHve AS curHanos
noctynnexHus A3 curHanos

Moayne ALM-02 (puc. 3.22) npegHasHadeH ans paboTel B coctaBe komnnekcoB A-Line DDM-2, ero rmaBHble
0COBEHHOCTM:

e yBenMYeHHas YacToTa AMCKpeTu3auun, pacluMpeHHbIN AUHaMUYeCKUn AnanasoH, YTo caenano HeHy>XHbIM
N3MeHsieMbl KO DULNEHT YCUIEHNS;

PUKCUPOBAHHBLIN KOIPPULNEHT YCUNEHUS;

yCOBepLUEHCTBOBaHHas TexHonorusa Astomatudeckon Kanmbposku KaHanos (AKK);

B3pblBO3aLmLLEHHOE ncnonHeHne (ALM-02E);

KoakcuanbHble pasdbembl Tvna BNC ansa nogknoyeHnsa curHanbHbiX Kabenewn (Bxon/BbIXo SKBUBANEHTHbI);
OTCYTCTBME NapaMeTpUyYecKUx BXOO0B.
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Puc. 3.22. Mogynb peructpauumn A3 gaHHbIX U opmupoBaHusa A3 napameTpoB ALM-02A

TexHuveckne xapakrepuctukm mogyns ALM-02A npmBeaeHbl HUxXe.
AHanoroBbIV TpakT

- B nonoce 15 + 650 kl'y,

KoadbpumumeHT yeunenus, ob 36
YpoBeHb CK3 cobcTBEHHOrO LWyma, NpUBEeAEeHHOro KO BXxody, MKB,

He Oonee:

- B nonoce 100 =+ 300 klu; 3
- B nornoce 30 = 500 kIu; ‘51

YacToTbl cpesa BCTPOEHHbIX LUngdpoBbix hunnsTpos (PBY — GHY), kly

30 —100; 30 — 300; 30 — 500;
100 — 200; 100 — 500;

125 -175
AMNnNuTyaa MMMNynbCoB B pexume usnyyeHus, B 10+ 120
N3meputenbHbIN TPaKT
[unanasoH pabo4ynx 4acToT M3MEePUTENBLHOrO TpakTa, KLy 15 + 650
PaspsgHoctb ALM, 6ut 18
YacTtoTa npeobpasosanug AL, My 2

OunHamuyeckmi guanasoH nsmepexusa amnnutyabl AS curHana, b

He MeHee 72

KaHnan uudpoBoro ocuunnorpada

KonunyecTtBo kaHanoB LndgpoBoro ocumnnorpadga

1 Ha mogynb AD

YacTtoTa guckpeTtusaumm umcposoro ocuunnorpada, Ky,

125, 250, 500, 1000, 2000,
4000

KonunyecTtBo ToYek LMdpoBOr ocLmnniorpamMmmbl

1000/2000

KonunyecTtBo To4ek npertpurrepmuHra ocuunnorpamMmmbl

0 +2000

N3mepsiemble AD napameTpbl

MakcumansHas amnnutyga A3 curHana, ob

He meHee 105

[OunHamuyecknin AnanasoH namepeHus amnnuTyabl umnynsca A3, Ab,
HEe MeHee:

- B gmanasoHe yactot ot 100 go 300 kl'y,; 78
- B Ananas3oHe yactoT oT 30 go 500 klu; 75
- B Anana3oHe 4yacTtoT oT 15 go 650 kI 73
OncKpeTHOCTb BpeMeHM peructpaumm AD curHana, MKc 0,25

I'IapameTquecme KaHasnbl

| BHYTpEHHWIA KaHan U3MepeHns TeMnepaTypbl

1 Ha moaynb A3

O6Lwwue napameTpbl Mogyns

"abaputHble pasmepsl (4 x L x B), MM 160 x 85 x 60
Macca, r 600
HanpsbkeHue nutaHusa mogyns, B 18-75

MoTpebnsiemas MowHOCTb ogHoro mogynsa AQ, Bt

He bonee 1,8

YcnoBusa akcnnyaTtaumum mogyns A9

TemnepaTypa okpyxatoLien cpeasl, °C

ot —30 go +60

OTHOCUTENbHAas BNaXHOCTb Npu TemnepaTtype +25 °C, %

He bonee 95

3.7.3. KonBeptepbl AD

KoneepTtep ALC-01 (cm. puc. 3.23) ona A3 cuctem tuna DS, ocHaweHHbIn BNC-pazbemamu ans nogknoyeHns
MAD n curHaneHoro kabens, ocyLecTBnAeT NpeaBapuUTeNIbHOE YyCUIEHVE, aHaroroBy YaCcTOTHYHO
dunbTpaumio nepuyHoro A9 curHana, aHanoro-undposoe npeobpasoBaHue 1 nepegadvy A3 curHana
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B OLlI/I(*)DOBaHHOM BMnae no KoakcnaribHOMy kabento. OCHOBHbIE napameTpbl KOHBepTepa npuBeneHbl B Tabnuue
HUXe.

Puc. 3.23. Koueptep ALC-01A

O6wume napameTpbl MOAYNA

[vana3oH BxogHoro curHana, B 0,1

KoadbpmumeHT yeunenus, ob 26

Monoca nponyckanus, KMy o1 4 no 800

OcnabneHune cyrHana 3a npegenamu nNonockl nponyckanus, Ab/okT. 12

PaspsgHoctb ALIM, 6ut 16

MakcumanbsHas yactota npeobpasosanua AL, My 2

YpoBeHb LWyma, NprBegeHHOro Ko Bxoay, MKB, He Bornee 4

BxogHoe conpoTtuenexue, KOm 100

Mapka nogkntovaemoro kabens RG-58 A/U

MakcumanbHas anvHa nogkno4aemMoro kabens, m 200
dnekTponuTaHue

HanpshkeHne nMTaHusa NOCTOSIHHOIO TOKa, B or4,0007,5

MoTpebnsiemas MoWHOCTL, BT, He Gonee 1,5
MaccorabapuTHble XxapaKTepUCTUKH

MabaputHble pasmepsl ([ x L x B), Mm 105 x 60 x 50

Macca, kr 0,5

YcnoBusa akcnnyaTtayum
| TemnepaTypa okpyxatoLiero Boayxa, °C

ot —30 go +60

3.7.4. NpeobGpa3oBaTenu U MarHUTHbIE AepXKaTenu

MpeobpasoaTtenu (MAJ), Bxoasawume B coctaB AD cUCTEMBI, NpegHa3HavYeHbl 4ns permctpaumnm AD CUrHarnos,
pPacnpoCTPaHSIOLLMXCS OT UCTOYHMKA aKyCTUYECKON SMUCCUMM B MaTepuarne KOHTPONMpyeMoro oobekTa,

1 NpeobpasoBaHus KX B SNEKTPUYECKMIA CUrHAM, NapaMeTpbl KOTOPOro NUCMOSb3YIOTCSA AN OLEHKN UCTOYHUKOB
AQ. MAD pomkHbl cooTBETCTBOBATL TpeboBaHusAM [15] k npeobpasoBaTtenam A IV knacca.

A3 cuctembl A-Line, B 3aBUCUMOCTM OT peLuaemMon 3agaym, MOoryT KOMMEKTOBaTLCSA pasfiuiyHbIMU

npeobpasoBaTensMmn ¢ Nbe303reEKTPUIECKMM aKTUBHbLIM 3NIEMEHTOM U pa3HbIM paboynM YacTOTHLIM

[AnanasoHoOM.

MpeobpasoBaTtenn AS C Nbe303NEKTPUYECKMMY aKTUBHBIMW 31IEMEHTaMM pasfnnyatoTcs No creayowmnm

napameTpam:

® 0 KOHCTPYKTUBHOMY UCMOMHEHNIO: HE COBMELLIEHHbIE C NPEAYCUNTUTENEM, COBMELLEHHbIE
c npegycunutenem, kombuHupoBaHHble (MA3 n npegycunuTens 06beaMHEHBI B OOUH Pa3bopHbI MOAYIb)
(cm. puc. 3.24);

e [0 KOHCTPYKTUBHOMY UCMOMHEHUIO pa3bema: OfAHOMOMCHbIe, AnddepeHumanbHbIe;

e [0 NOJioce NPoMycKaeMblX YacTOT: Pe30HaHCHbIE, LUMPOKOMOOCHbIE, NMOSIOCOBLIE;

e [0 YaCTOTHOMY AManasoHy: HU3KOYACTOTHbIE, CTaHO4APTHbIE NPOMbILLSIEHHbIE, CNeumarnbHble
NMPOMBILLMEHHbIE, BLICOKOYACTOTHbIE;

e 0 pa3mMepy: CTaHAapTHble, MUHUATIOPHbIE;
e 10 JOMNYCTMMOMY TemrepaTypHOMY AManasoHy: CTaHOapTHbIE, BbICOKOTEMMNEPaTypHbLIE.
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B)
Puc. 3.24. Npeobpa3oBaTtenu AJ: a) He COBMELLEHHbIN C Npeagycunurenem, 6) coBMeLLeHHbIN C NpegycunuTenem,
B) KOMOVUHWUPOBAHHbIN

Kaxgomy kaHany A3 cucteMbl COOTBETCTBYET oauH MNAJ ¢ npegycunutenem (Mogyrnem, KOHBEPTEPOM)
N MarHUTHbIM AepXKaTenem.

Cuctewmbl Tvna A-Line PCI-1 n PCI-2 moryT ncnonbs3oBaTb NnpakTudecku nobble pacnpoctpaHeHHble MNAD — 6e3
npeaycunuTensi, C BCTPOEHHbIM NPeaycunmTenemM, KOMOMHMPOBAHHLIE C HAaMNpPsPKeHMeM NuTaHns 24—-28 B.

B cuctemax A-Line DDM-1, DDM-2 1 DS moryT ucnone3oBaTbcs Tonbko [MAS 6e3 BCTpoeHHOoro
npegycunuTens.

B ctaHgapTHol komnnekTaumm cuctem A-Line npu ASK cocynos, annapaTtoB, paboTaloLLmx nog AaBreHNeM,
NPUMEHSIOTCS, Kak MpaBuIio, cTaHaapTHble npoMbiwneHHble NMAD GT200 (OO0 «mobanTecT») pe3oHaHCHOro
TMNa ¢ pe3oHaHcHoW YyacTtoTon okono 180 KL, Mpy KOHTPOME NPOTSKEHHbIX OOBLEKTOB, pe3epByapoB,

B OTHOCUTESBbHO HELUYMHbIX YCIOBUAX — HU3KoYacToTHble [MAS GT205 ¢ pe3oHaHCHOM YacToTomn okono 55 ki u.

OcHOBHble XxapakTepucTukin ykasaHHbix MAS npmeegeHbl Ha puc. 3.25 n puc. 3.26 1 B Tabnmuax Huxe.

GT-200 AMNNMTYAHO-YACTOTHAA XAPAKTEPMCTHKA
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Puc. 3.25. Paamepbl n AYX MA3 GT200
HanmeHoBaHue Pa3mepHocTb GT200
Tun - PE30HAHCHbIN
KoadhdumumeHT anekTpoakycTuyeckoro npeobpasoBaHus ab otH. 1 B/(m/c) >60
Pes3oHaHcHas yacToTa Ky, 180
Pabouunin guanasoH 4yacTtoT KL 100...200
TemnepaTypHbIV AuanasoH °C -55...+120
MaTepuan kopnyca - TUTaHOBbIV CMnaB
[nvHa BcTpoeHHoro kabens M 0,5
Macca (6e3 kabens) r 15
Tun coeanHuTens - BNC
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GT-205 AMNMAWTYAHO-MACTOTHAR XAPAKTEFMCTUKA
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Puc. 3.26. Pasmepbl 1 AYX MAD GT205

HanmeHoBaHue Pa3mepHocTb GT205
Tun - HuskoyacToTHbIN
KoachdumumeHT anekTpoakycTmyeckoro npeobpasoBaHus ob oTH. 1B/(m/c) >70
Pes3oHaHcHas yacToTa Ky, 55
Pabouunin guanasoH 4yacTtot KL 40...100
TemnepaTypHbIV AuanasoH °C -55...+120
MaTepuan kopnyca - HepaBetoLlas cTarnb
[nuHa BcTpoeHHoro kabens M 0,5
Macca (6e3 kabens) r 45
Twvin coeanHuTens - BNC

Ha guarpammax aMnnuTygHO-4acTOTHbIX XapakTepucTuk NAD, npuBegeHHbIX MO AaHHbIM NPOV3BOAUTENS
(puc. 3.25 u puc. 3.26), kpacHbI rpadpmk cooTBeTcTBYeT AYX Ans 06bEeMHbIX MPOAOBbHBIX BOSH, CUHUI — AYX
Ons paneeBckux BofiH. Pasnnume B A4X, 0cOBEHHO APKO NPOSIBIISIOLLEECS HA BbICOKMX YacToTaXx,
00bsCHAETCS, B NEPBYIO o4Yepeapb, BIMSHMEM anepTypHoro acdhdekra. AnepTypHbIn adhekT cBA3aH

C KOHEeYHOCThbI0 pa3mepa NMAD n obycnosneH Tem, 4TO Npu npuxone BonH Panesa n BonH Jlamba ¢ BbICOKMMMU
YacToTaMu NMOBEPXHOCTb 06BbEKTa KOHTPONA konebneTtcs noa noBepxHocTolo MNMAS He cuHdasHo

(cm. pasgen 4.6.6). Npy AD KOHTPOe TOHKOCTEHHbIX 06bekToB MAD, Kak NpaBuIio, PErMCTPUPYIOT CUrHanbI,
npuxogsiume B Buae BosH Jlamba Hynesoro nopsaka So v Ao. Ha BbICOKMX YacToTax CKOpocTu BonH Parnes

N CKOpOCTM BOJH JTamba So 1 Ao OCTaTOYHO BNn3Kku, Tak e, Kak 1 COOTBETCTBYOLLME UM ONMNHBLI BOSTH. o aTown
npuymnHe npy AD KOHTPOIE TOHKOCTEHHbLIX 00BbEKTOB B kKadecTBe AUX NMAD B 6OMNbLUMHCTBE Cry4aeB MOXHO
ncnonb3oBaTh NpMBEAEHHbIE Npon3BoanTenem AYX ansi paneeBCcKMX BOSH.

B cnyyae ecnu npoussoguTens NMAS npMBoanT AnS HAX eAMHCTBEHHYI0 AYX — Ans 06 beMHbIX NPOAOMbHBLIX
BOIH, criefyeT Aenatb NonpaBKy Ha To, Y4TO Npu YactoTax nopsgka 3500 kMu*mwm/d (roe d — guametp MADJ)
NPONCXOAMUT Pe3Kunii cnag, YyBCcTBUTENbHOCTU MAD, BbI3BaHHbIV anepTypHbIM 3(PEKTOM (XapakTepHoe
3HaYeHue YacToTbl NPUBEOEHO ANA Criyyasi ctanm).

Mmetowmii mecto pasbpoc YyBCTBUTENBHOCTU B NMpeaeriax norockl NponyckaHus Ha guarpaMmmax —
HOpMarnbHas cuTyauus 458 Nbe303NeKkTpUYecKkMx npeobpasoBarenen, SBnsALWaacs nnaTom 3a mx
OTHOCUTESNBHO BbICOKY YyBCTBUTEMNbHOCTL. Pe3oHaHCHbIe Nbe3oanekTpuyeckue MNAD pernctpupytot

N curHanbl BHe CBOUX paboumx ananasoHoB — Tak, NMA3 GT200 gocTaTO4HO XOPOLUO perucTpupyet

N YacTtoTHble cocTasnsoLme Hmke 100 kMu. Cnegyet oTMETUTb, YTO HepoBHocTU AYX MAD npusogaTt

K HEBO3MOXHOCTM NpsiMoro nepecyeta MkB (oB) B amnnutygy konebaHuii NOBEPXHOCTU U BCNEACTBUE 3TOr0o
JenatT HEKOPPEKTHLIM NPSIMOe CpaBHEHME aMnnMTya curHanoB [NMAD pasHbIX YaCTOTHbIX AMana3oHoB.

O6a Tuna MA3 (kak, Bnpoyem, 1 nobble gpyrue, 6e3 BCTPOEHHOro NpeaycunuTerns) npy Mcnonb3oBaHum
¢ cuctemamum DDM-Tuna MoryT peanu3oBbiBaTb PYHKLNIO aBTOKaNnMOpOBKU.

O6a Tmna MNMAD ocHalleHbl 3KpaHUPOBaHHbLIM KOaKCcUarnbHbIM CUrHanbHbeiM kabenem ¢ BNC-pasbemom ansi
MOAKIKYEHUS K MpeaycunmTento/Moayno/KoHBEpPTEPY.

Hwxe npuBeaeHbl xapaktepucTtukmn MNMAD, koTopble Takke MOryT ObITb NPUMEHEHBI B cocTaBe AD cuctem
cemeiictea A-Line.

MpeobpasosaTtenb akyctmdeckon ammcenn SR190/SR190Ex nponssogctea OO0 «MHTEPHOHUC-UT»
(puc. 3.27). Kak n GT-200, 3To pe3oHaHcHbIn MAS 6e3 BCTPOEHHOro NpeaBapuUTeNbHOro YCUnuTens.
BbinyckaeTcs Takke BO B3PbIBO3ALLULLEHHOM UCMOSTHEHUN.
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TexHu4veckmne xapaktepuctuku NA3 SR190/SR190Ex:

Tun npeobpasoBarens Pe3oHaHCHbIN
PesoHaHcHas vacToTa, Ky 180
YyBcTBUTENBHOCTL, AB (OTH. B/(M/C)), HE MeHee 60

VcnonHeHve B3pbIBO3aLLUTLI™ OExiallCT4
TemnepaTypHbI AnanasoH, °C -50...+100

MaTepuan kopnyca HepxxaBetoLas ctanb
MaTepuan npotektopa Kepamuka

Bec (6e3 kabens), r, He bonee 20

Mabaputbl, Mm 317 x17,5

Pasbem NAD SMA —BNC

*  [ns npeobpasoBaTenen B ucnonHeHnn Ex.
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Puc. 3.27. BHewHun Bug n AYX npeobpasosatensa SR190

Monocosor npeobpasoBaTtens akyctudeckon amuceun SNK-15 nponssogctea OO0 «CtpaTterusa HK» (puc. 3.28)
pa3paboTaH cneumanbHO Anst AuarHOCTUPOBaHNst 060pya0BaHNS C TOMNLLMHOW CTEHKM OT 9 A0 26 MM:

e MarucTparbHble ra3onpoBOAbl U HETENPOBOALI;

e cocydbl U annapaTbl;

e TexHomrornyeckue TpybonpoBoabl.

Mo nHdopmauun nponssognTens, ncnonb3oBaHue npeobpasosatensd SNK-15 Ha ykazaHHbIX TOMLLMHAX CTEHKM
0ObeKTa NoBbILLIAET YYBCTBUMTENBHOCTbL KOHTPOSS, MO3BONSET n3bexaTb AOMONTHUTENbHOM NOrpeLLIHOCTH Npu
onpeaeneHny KOOpAMHaT MCTOYHUKOB aKyCTUYECKOW 3MUCCUU, MOBbLILLAET JOCTOBEPHOCTb KOHTPOSIS.

Puc. 3.28. BHewwHun Bug npeo6pasoBartens SNK-15

TexHuyeckue xapakrtepuctukm NAJD SNK-15:

Twun npeobpasoBarens MonocoBoM, 6e3 npegycunuTensi
[nanasoH TOMLMH CTEHKN 00beKkTa, MM 9+ 26

[wvanasoH yacTorT, Ky 30 + 150

KoadhduumeHT npeobpas3oBaHna Ha pe3oHaHcHol YacTtoTte, B/m | Bonee 400-108

Pabounii gnanasoH temnepatyp, °C Ot -30 go +80

"abaputHble pa3mephl kopnyca (6e3 kabens), Mm B 225x24
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OnekTpnyeckuin pabem npeobpasoBaTens SMA
CoeguHuTenbHbIN kabenb SMA —BNC
[nnHa coegnHnTenbHoro kabens, Mm 350

MarHuTHble gepxatenu (puc. 3.29) npegHa3HayeHbl ANs YCTAHOBKM NpeobpasoBartenen Ha
deppomMarHnTHole 06bekTbl. Cuna npmxmnma MarHuTHoro gepxxatens coctaensiet 20 H, macca — 200 r.
YKasaHHble MarHMTHblE AepXaTtenu npegHasHadveHbl na kpennexdus MA3 GT200 nnn GT205, ¢ BbicoTOM
15-25 mm n gnameTtpom 15-22 mm.

Pwuc. 3.29. MaruuTHbIn gepxaTtenb MAJ

SAMNPELLAETCA:
MpumeHsTb MAD 1 MarHUTHbIE AepXXaTenu Npyu TemnepaType NOBEPXHOCTU 00bekTa Bbile paboyen
Temnepatypsbl [MAD n/vnu marHuTHoro aepxarens. YkasaHHble [MA3/MarHuTHble gepxarenu He
pekoMeHayeTcs Ucnonb3oBaTh Npu Temnepatype Bbiwe 80 °C.

PekomeHayeTcs:
Mpy He06XOAMMOCTM KOHTPOSS BbICOKOTEMMEPaTYPHbIX OGBEKTOB NMPUMEHSTL COOTBETCTBYOLLME
BOJTHOBOZbI.

3.7.5. BonHoBoAbl

Mpu A3 KOHTpPONE BbICOKOTEMMEPATYPHbIX OO BLEKTOB (MMM HU3KOTEMMEPATYPHbIX, 4OCTYN K MOBEPXHOCTU
KOTOPbIX OrpaHNYeH, Hanpumep, pesepByapbl 45151 XPAHEHWUST CKMDKEHHbIX ra3oB) NMPUMEHSOT BOMHOBOAbI
pasnuyHbIX KOHCTPYKUMIA. [pMMeHeHe BONMHOBOAOB HECKOMNBKO CHWDKAET YyBCTBUTENBHOCTb KOHTPOMS, HO Npw
rpamoTHOM noabope 3To NpeanovTUTENbHEE UCMONb30BaHMSA BbiCOKoTeMnepaTypHbIx [AS. KonuyecTBeHHO
CHWXeHWe 4YyBCTBUTENbHOCTM 3aBUCUT OT AuamMeTpa BONHoBoAa, cnocoba obecneyeHns akyCTM4ecKoro
KOHTaKTa BONIHOBOAA W CTEHKM 0ObeKTa KOHTPONS 1 ApYrux hakTopoB.

BonHoBog, kak npasuno, npegcrasnseT COB0N CTepX)eHb C NIOLLaAKOM UK NNacTUHOW Ans yctaHosku MNAD.
[nameTp BONHOBOAA COCTaBMSET, Kak Npasuno, 6—8 Mmm, matepuan — yrnepogmucras unu Hepxxasetollas crarb.
Hanbonee HapexHbIM cnocobom KpenneHnst BONIHOBOAA SIBMSIETCS CBapka C NOSHbIM NPOomnnaBneHnemM 30Hbl
KOHTakKTa BoriHoBoga (cM. puc. 3.30a), ogHaKo Npu HEBO3MOXHOCTU NPUMEHEHUS CBAPKN BONHOBOL MOXET
yOEPXKMBATLCA CreumanbHOM KOHCTPYKUMEN, Kpenswencs Ha Tennon3onsuymoHHoe nokpbitue (cMm. puc. 3.300),
XOMyTamu, BbICOKOTEMMNepaTypHbIMU MarHutamun. Heobxoammoe ycunuve npuxaTvs Topua BOHOBOAA

K noBepxHocTu obbekTa (30—40 H) obecneumBaeTcsa NpyXMHOW, yCUnmem B pe3bb0BOM COEAMHEHNN UIN NHBIM
cnocobom. [Ina obecneyeHns akyCTUYECKOro KOHTaKTa Mexay TOpLOM BOMIHOBOAA M NMOBEPXHOCTbIO 06bekTa
NPUMEHSIOT CNeLManM3MpoBaHHbIE BbICOKOTEMMNEPATYPHbIE CMasku (CM. pasgen 5.6). [NAD moxeT
NpWXMMaTbCA K MoLLaaKke BONTHOBOAA NPYXUHOWN, PE3MHOBOW NEHTOW, MarHUTHbIM AepxaTtenem. MarHuTHble
aepxartenu, BBuay A0CTaTo4HO 60MnbLIOro Beca, PEKOMeHAYeTCA MPUMEHSATb TOMbKO AMS MPUBaPHbIX
BONTHOBOZ0B.
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Puc. 3.30. NMpumepbl BONHOBOAOB AJ1S1 KOHTPOJISA FOPAYMX (a) U HU3KOTEMMEepPaTYpPHbIX (6) 06bLeKToB

3.7.6. Kabenu, nepexogHUKU, TEPMUHATOPbI

B cuctemax tuna A-Line PCI-1, PCI-2 unu DS cBsA3b npegycunurtenei, CoBmeLLeHHbIX [TAD nnm KoHBepPTEPOB
¢ 6rnokom cbopa 1 06paboTkM JaHHLIX (a2 TOYHEE, C pa3BEeTBUTENBHbIM kKabenem) oCyLLECTBIISAETCS C MOMOLLbIO
KoakcuanbHbIX curHanbHbix kabenet BNC-1 (kabenb Tuna PK 50-2-16, RG-174 unu aHanornyHein, ¢ BNC
pazbemamu (cM. puc. 3.31).

BonHoBoe conpoTtueneHue Takoro kabens coctasnset 50 Om, 3atyxaHue okoro 5,5 ob/km Ha YactoTe 150 kl'u,.
OT0T kabernb xopowo u 6e3 NoTepb NepeaaeT AneKTpudeckme curHanbl AD 1 Mano NoABepXKeH
3NEKTPOMarHUTHbIM HaBOOKaM.

Kabenu moryT coegnHaTbca mexay cobown ¢ nomolubto [-BNC (bappen-koHHekTopa). MakcumanbHas
CymMmapHas anvHa kabens mexagy npegycunurernem n OCHOBHbIM 6r1IOKOM He forkHa npesbiwatb 200 m,
B OTAENbHbIX cny4dasx — 400 m.

B cuctemax tnna A-Line DDM-2 cBs3b mexay 6nokom cbopa n 06paboTkn faHHbIX (pa3BeTBUTENbHLIM
kabenem) n MmoaynsMu, Mexay oTaerNbHbIMY MOAYNsIMU TaKKe OCYLLEeCTBISAETCS C MOMOLLbH KOAKCHarnbHbIX
curHanbHbix kabenen BNCI-1, ananornynbix kabensam BNC-1, ogHako makcumarnbHasa gnnHa kabens saBucut
OT Konu4yecTBa moaynen ALM-2 B NUHUM 1 NpuBEOEHA HUXE:

KonuuyectBo moaynemn MakcumanbHas gnvHa Makcumankhan AnuHa
ALM-02 B nuHWUM nepBoro cermeHTa kabens nocne.qylou.tsux CerMeHToB CymmapHaﬂ AnuHa NMMHun
Kaoensa
12 wr. 150 m 11 wTt.no 150 m 1800 m
14 wr. 150 m 13 wTt. no 100 m 1450 m
16 wr. 150 m 15 Wwr.Nno70 m 1200 m
18 wr. 150 m 17 wt. no 50 m 1000 m
20 wr. 50 m 19 wt. no 50 m 1000 m
PekomeHayeTcs:

e ucnonb3oBaTb kabenu, ogobpeHHble nponaeoanTenem annapatypbl (MHTEPKOHNC-T);

e nabopaTtoputo AD KOHTpoN4, ocHalleHHyto cuctemamm A-Line PCI-1, PCI-2, DS, komnnekToBaTtb
kabensmun gnvHon 150-200 m;

e nabopaToputo AD KOHTPONS, ocHalLLeHHyto cuctemamu A-Line DDM-1 unn DDM-2, komnnekToBaTb
OOCTaToYHbIM KonnyecTBoM kabenen grnvHon 50 M n nepexogHnkoB (6appen-KOHHEKTOPOB);

e [PV KOHTPOME TEXHONOrM4Yeckoro obopyaoBaHns HePTEXUMUYECKNX NPeanpuaTuii pekoMeHayeTcs
UMETb HE MeHee [BYX kabernen gnmHon 50 M Ha Kaxkayro NMHUIO0, a Takke KopoTkme kabenu anvHon 10—
15 M No KonU4ecTBy KaHanos.
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Puc. 3.31. Kabenb nepeaauu aaHHbix — BNCI-1, pa3BeTBUTENbLHLIN Kabenb, 6appen-KOHHEeKTop

Kabenb nepegauun ganHbix Tuna AM1-1 ans cuctem A-Line DDM-1 (puc. 3.32) cocTonT 13 oTpeska BUTOM napbl
(7 nap) n aByx pasbemoB: PC-19, nogkntodyaemoro Ha Bxof moayns A3, n PC-10, nogkntoyaeMoro K BbIxogy
moayns A3. Cxema LiokoneBky kabens nepefayv AaHHbIX NnpyuBedeHa Ha puc. 3.33.

Puc. 3.32. Ka6enb gaHHbix A-Line DDM-1 (1 — pa3bem Bbixoga nuHumn PC-10 po3eTka Ha kabenb;
2 - pazbem Bxoaa nuHum PC-19 poseTka Ha kabenb; 3 — kabenb)



44 Pasgen 3. AnnapaTtHoe o6ecneyeHne AJ cuctem cemenctBa A-Line

LieeT npoeoaa Ne Liset npoeoga
B BMTON nape KOHT. B BUTON nape KOHT.

KpacHbIl (KpacH./JepH.) 1 KpacHbill (KpacH./depH.)
yepHbill  (KpacH./4epH.) 2 yepHbIll (KpacH./4epH.)
6enbil (6en./depH.) 3 Genbil (6en./yepH.)
vepHbId (6en./yepH.) 4 yepHblld (6en./yepH.)
opaHxesbll/JepHbIld 5 opaHxeabill (opaH./JepH.)
KOpUYHEsbIU/YepHbIl 6 yepHnbltl (opaH./4epH.)
Kenmail/YepHbil 7 KOpUYHeshbIll (Kop./depH.)
CUHUL/YepHbId 8 YepHbIl (Kop./4epH.)
3esieHbll/YepHbil 9 xenmell (kenm./depH.)
ornnemka 10 yepHbIl (xenm./JepH.)

CUHUU (CUH./4epH.)
YepHbLIU (CUH./YepH.)
3esieHbill (3en./4epH.)
YyepHblll (3e51./4epH.)
onnemka

3|3|3|3| 3| = 3|3| 2 3| o] @ ~[of o alwin -

Puc. 3.33. Cxema LokoneBku kabens nepeaa4m gaHHbIX (A — BUA CO CTOPOHbI KOHTAKTOB;
B — BMA co cTOpOHbI Nanku)

Kabenu nepegayn gaHHbix AM1-1 cuctem A-Line DDM-1 Takke MOryT COeauHATLCSA Mexay cobor C MOMOLLbIO
nepexofHuka (puc. 3.34). CymmapHas AnvHa kabenen mexay AByMs MOAYNSMU He AomkHa npesbiwaTs 100 M.
CyMmapHas gnvHa ogHon NUHUKM He AommkHa npesbiwaTtb 1600 m.
MpumeyaHue:
Mpun oTCyTCTBUM NEepexogHrKa BMECTO HEro MOXHO UCNOfb30BaTh 3anacHon MoAyfb C OTKMOYEHHOW
perucrtpaunen gaHHbIX.

Puc. 3.34. NMepexoaHuk kabensa gaHHbIx DDM-1

K nocnegHemy B nuHumn mogynto AD cuctembl A-Line DDM-1 Ha ocTaBLumincsa cBo6oaHbIM pa3bem Bbixoga
nvHum (puc. 3.20), a Takke Ha Hencnonb3yemMble pas3beMbl BbIxoga NnMHUIM 6noka cbopa 1 06paboTkm AaHHbIX
[OIMKHbI ObITb NOACOeAUHEHBI TepMUHATOPbLI MHMK TUna AM1T-1. TepmMuHaTop nMHMK NpeactaBnsaeT cobom
OTBETHY0 YacTb K 6noyHomy pasbemy PC-10 co cneunanbHom Lokoneskon (puc. 3.35).
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a) 6)
Puc. 3.35. Tepmunatopbl nuHun. AM1T-1 (a), cxema LokoneBKu
(A — BUA co cTopoHbI KOHTaKTOB; B — BUA, co ctopoHkl nanku), AM2T-1 (6)

Ha nocnegHem B kaxxgon nuHumn mogyne A3 cuctemsl A-Line DDM-2 octaBLumiics cBOOOAHLIM pa3bem BbixoAa
NNHWK, @ Takke Hencnosnb3yemMble NMHUK U BXoabl 6noka cbopa 1 06paboTkm AaHHBIX TaKKe JOITKHbI ObITbh
3arnyLeHbl TepMyHaTopamu nuHumn Tuna AM2T-1 n/unu TepmmHaTopammn Bxoaa.

TepMI/IHaTopr BbIMOJTHAKOT q)yHKU,VIIO KOHTPONA LEeNOCTHOCTU, YMEHbLUEHUA KONMU3NIA NINHUK nyTem rawleHusa
OTpaXeHHOro curHana Ha ee KoHue.

3.7.7. NMapameTpuyeckme Bxoabl U UsMepuTenbHbIe npeobpasosaTtenu

OueHka coctosHusA obopyaoBaHus B npouecce AD KOHTPOMA M NO ero pesynbtatam nogpasyMeBaeT aHanms
B3aMMOCBSI3M BENUYMHBI Harpy3ku n AD akTuBHOCTU. XoTs B cocTaBe MO A-Line nmerotca cpeacrea pyvyHoro
MOCTPOEHMS rpadmka Harpy>xeHsi MO0 HECKONbKMM penepHbIM TOYKaM Ha OCHOBaHUM 3anmncaHHbIX B MPOTOKOI
3HaYeHW JaBneHns B pasnmyHble MOMEHTbI BpemeHun (cM. pasgen 8.13 [39]), ncnonb3osaHune
cneumanu3upoBaHHbIX N3MepUTENbHbIX MpeobpasoBaTenen No3BonseT 3adMKCUPOBaTh Kak KpaTKOBPEMEHHbIE
CKa4Kn AaBneHusi, Tak U MeasieHHble TPeHAbl, KOTOpble MOTyT ObiTb HE OTMEYEHbBI ONEePaTopoM, BEAYLLUM
MPOTOKOM UCTbITAaHUS BPY4YHYIO, MO AAHHLIM MaHOMeTpa.

M3amepuTenbHble npeobpasoBaTeny OCyLLEeCTBISAT NpeobpasoBaHne namepsiemMbix PU3NYECKNX NepeMeHHbIX
B SrIEKTPUYECKNE CUrHarbl.

I'IapameTpaMM, XapakTepusayrnwmnmMmmn HarpyxeHume, moryTt ObITb AaBneHMe, TeMneparypa, AaHHble
TEH30OMETPa N T. N.

Nommmo nony4vyeHusa OCHOBHOWN VIH(bOpMaLIMI/I O npouecce HarpyXxeHuna Ha napamMmeTpunyeckmne BxXonbl MOXHO
noaaBaTb CUrHalbl C JONONMHUTENTbHbIX npeo6pa3OBaTene|7|, Aarowmnx Mchopmau,wo 006 ycnoBuax npoeseneHns
MCNblTaHUA, Kak-TO: JaTYNKN CKOPOCTW BETPA, BITaXXHOCTU U T. A.

Ha BbIxoae nsmepuTensHoro npeobpasoBartens (4aTyvka) BbIXOOHOW CUrHarn, kKak npaBumo, MMeeT HeborbLLYyHo
aMnnuTygy u TpedyeT ycuneHns. BCTpoeHHbIN yeunuTens gaTynka peanusyeT He TONbKO (PYHKLUMIO yCuneHus
curHana, Ho Takke obecneyvmBaeT cornacoBaHve, PuUnbTPaLmIio 1 KOPPEKTUPOBKY HENMMHENHOCTHU
npeobpasoBartens.

Insa cuctem A-Line gocTynHbl ABa TvNa napaMmeTpU4ecknx BXOAOB — Mo TOKy (TokoBas netns 4...20 MA)
1 No HanpsbkeHuto (5 B).

BHumaHue:
O6a Tvna gaTtynkoB TpebyHT HanNM4Msa BHELIHEro 6rioka NuTaHus.

WMcnonb3oBaHue gatyunkoB ctaHgapTa 4...20 MA nmeeT cnegyowmne npermMyLLecTBa: BbiCoKas
NOMexX03aLUMLLEHHOCTb JIMHMUKN, BO3MOXHOCTb UCMOMNb30BaHWSA ABYXNPOBOAHOrO kabens oT AaTymka oo

AD cucTemsbl, a Takke NerkocTb 0bHapyXeHnst obpbIBa NIMHWUM (TOK CTAHOBUTCS HYNEBbIM, T. €. BbIXOOUT 3a
npegensl paboyero ananasoHa). MNoaknoveHne gatymka ctaHgaprta 4...20 MA K TOKOBOMY NapaMeTpuyeckomy
BXOJy NoKa3aHo Ha puc. 3.36, NOAKIIOYEHNE TAKOro e AaTvmKa K BXOAY MO HanpsXKeHUo

(npu HeobxogumocTu) — Ha puc. 3.37.
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MogknoyeHne gaTtymMkoB Mo HanpsaXXeHuno Tpe6yeT TpeXI'IpOBOD,HOﬁ nuHuKM ot A3 cuctembl oo gatymka. Cxema
BKITHOYEHUA TaKOro Aat4ymka K BXoay no HanpAaXeHu npmeeneHa Ha puc. 3.38. OcobeHHOCTM UCMoNb30BaHUS
OaHHbIX, 3apErMCTPUPOBAHHbIX JaT4YMKaMn BHELLHUX NapaMeTpoB, ONnncaHbl B pa3gere 7.5.6.

"Mapametp
OaTtyui Ne1® g
lnaBneHns Ha TokoBbIA R =250 [Om] o
napameTpuHeckni ans 5‘
BX0Q Mogyns _[: + 20 mA E:I
II%MH;'I E

+V -V
Bnok nutanusa

Puc. 3.36. NMoakniovyeHne gaTynkoB ctaHaapTa 4+20 MA K TOKOBOMY BXoay

Aatunk "Mapametp"
naBneHus ¢ p N22,3

= Ha napameTpi-
R= LE“(:‘[OM] veckuit exon | Moayne

- MOAYnA no AS
I =425 MA HaNPKEHUIO

1 & "3emng"
+V -\

Bnok nutaHwnsa

Puc. 3.37. NoaknioyeHne aaTynkoB cTaHaapTa 4+20 MA K BXxoay MO HanpsiXKeHUro

OaTtynkun paBneHus

Mockonbky npu A3 KOHTPOSE OCHOBHOWM NPUYMHON N3MEHEHUST HAMPSXKEHHOMO COCTOSIHUS SIBNSIETCS U3MEHEHMe
[aBrneHust, 4ns nonyyYyeHns nHdopmaumm o NpoLecce Harpy>xeHusi, Kak NpaBumio, UCMOSb3YHTCA AaTUMKN

nasneHusi. OnmMcaHne o4HOro 13 cambiX NPOCTbIX AaTUMKoB, NpoussoacTea komnaHum WIKA (FepmaHus,
https://www.wika.ru), npuBegeHo HWxe, BHELUHWUI BUA — Ha puc. 3.38.

[aTtumk gaBneHus NoaknYaeTcs ABYX- UMK TPEXNPOoBOAHbLIM Kabernem (B 3aBUCUMOCTU OT TWMa BbIXOOHOIO

cmrHana), yCTaHaBJ1MBaeTCA HenocpeaCTBEHHO Ha obbekTe KOHTPOJIA U 3annTbiBaeTCcA C BHELLHEro 6noka
NUTaHUA.

OCHOBHbIe XxapaKTepucTUKK gatumka gasneHuns WIKA:

Twn patymka A-10

Kopnyc HepaBewLas cranb
[nanasoH namepsiembIx gasneHun, 6ap o7 0...1 0o 0...600
HenunnenHocTb, % 0,25 unn 0,5
HanpsibkeHune nutaHus, B 14-30

BbixogHon curHan

4..20 vA, DC0...10 B, DC 0...5 B n ap.
Temnepatypa nsmepsemon cpegpl, °C -30 =+ +100

MpucoegnHeHne K npoueccy M14x1,5; M20x1,5; G4 DIN 3852-E; G%2 EN 837 n agp.
Macca, r 200
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Puc. 3.38. AaTumk paBneHna WIKA, cxema noakntovyeHus Ans UCNonHeHUs No HanpsikeHuto

[nsi perucTpaumm gaBneHnst MoryT ObiTb Takke NPUMeHeHbl 6o5ee PyHKLMOHANbHbIE OTEYECTBEHHbIE AaTHUKM
nasnenns Onemep (https://www.elemer.ru), Hanpumep, AUIP-20/M2 nnn AUP-10L, cm. puc. 3.39.

0)
Puc. 3.39. Jatuukn paBneHus Anemep — AUP-20/M2 (a), AUP-10L (6)

Oatyuku BeTpa (norogHble cTaHUuun)

HaTumk ckopocTtun BeTpa WG2/O cdumpmel FuehlerSysteme eNET International (http://www.vec-
ing.ru/?do=menu&id=7572) npegHasHa4yeH AnNsa N3MepeHUs rOpn3oHTarbHOM CKOpoCcTK BeTpa. [Npubop
OocHaLleH 6eCKOHTaKTHOWM ONTUYECKUN-IMNEKTPOHHOM pa3BepTKOM, YTO CNOCOBCTBYET NErKOMY OBUXEHUIO
nonacrten. lNpegHasHayeH 4nsa gukcaumm nopbIBOB BETPA NPW KOHTPOIE BbICOKUX UMW MPOTAXKEHHbIX
00BHEKTOB — KOMOHH, pe3epByapoB, MEXLIEXOBbLIX TPYyOONpPOBOAOB.

MHOronosoCHbI LWTeKkep HaXoAUTCs B Tene npubopa. [Jatumk BeTpa MOHTUPYETCS Ha MayTe, TpaBepce Um
Ha KOMMaKTHOM AepxaTterne.

||||||

+ =
BACIDG |

4;.
i

Puc. 3.40. NMogknioyeHne AaTymka BeTpa ¢ tpyHKumen oborpesa

Miranse
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[nsi paboTbl B 3MMHUIA NEPUOL YCTPOMCTBO OCHALLEHO 3MEKTPOHHO-PErynnpyemMbiM oTonneHnem (onuus) ans
obecneyeHns 6ecnepeboriHon paboTbl AaTyMKa NPy OTpULATENBHLIX TEMMepaTypax.

TexHM4YecKMe xapakTepUCTUKN:

[nanasoH namepeHus, m/c 0...50
HavanbHasi ckopocTb BeTpa, M/c 0,5
lMpegenbHas BeTpoBas Harpyska, M/c 80

OneKTpUYeckuii Bbixoq

0-10 B, 0-5B, 4...20 mA 1 gp.

To4vHOCTb

10,5 m/c nnn £3 % oT grManasoHa n3mMepeHus

PaspelueHue, m/c

0,1

HanpsbkeHue nutaHusa ona mogenen ¢ pyHkumen
oborpeBa/6e3 oborpeBa

24 B AC/DC, makc. 20 BT; anekTpoHHOo-
perynupyemebin oborpes / 15...24 B DC

MNopgkntoyeHne

5-NonNtCHbIN LITEKED

MoHTax

Ha cTon®, TpaBepcy unmn madTty c pesbbon PG 21
unu otBepctvemM & 29 mm

TemnepaTtypa okpyxarouien cpeasbl, °C

—-35...+80

Bec, kr

0,4-0,75

Kak anbTepHaTuBY, MOXHO pEKOMEHO0BaTb OTEYECTBEHHbIV AaT4MK ckopocTu BeTpa MIMB 602.12100.1

npownssogctea HII Mepanpubop

(https://www.merapribor.ru/upload/iblock/85c/85cc0f2aaed8917eb064e009e421e66c¢.pdf). laTumk nerok, NpocT
B YCTa@HOBKE, UMEET HU3KMI CTapTOBLIN NOpPOr cpabaTtbiBaHMs, YallKu BETPOYaBnMBaTens U3rotToBreHsbl

13 yrnepogHoro BOMokKHa.
TeH30MeTpbI

TeH30MeTprYECKUiA U3MepUTENb MOXET UCMNOSb30BATLCS KakK CPEACTBO NMOMYKONMYECTBEHHON OLEHKN
HanpsPKeHHO-4ePOPMMPOBAHHOTO COCTOSHUSI OTAESbHbIX Y3I0B UCMbITbIBAEMOro 06beKTa B Crnyvae, ecnv OHo
He MOXeT OblTb OAHO3HAYHO onpeaeneHo MHbIM CNocoboM, HanpyUMep, NPY KOHTPOIE YYaCTKOB MPOTSXKEHHbIX

TpyOONpOBOAOB BAANM OT UCTOYHMKA AABMNEHUS.

TeHsomeTpuyeckuin nameputens « TEH3OMETP» npoussoactea komnannum MHTEPOHNC-UT [56]
npegHasHaveH ans nsmepeHunst oedopmanum TeEH30pe3NCTOPOB, KOTOpasi MOXET ObiTb Bbl3BaHa U3MEHEHNEM
CUIbl, HArpy3ku, KpyTdaLllero MoMeHTa, adaBleHund, Beca, B|/|6pau,v||/| N Opyrmx MmexaHn4ecknx u CbI/I3VILIeCKI/IX

napameTpoB.

TeH30MeTpUYECKMN N3MEPUTENDb MOXET MCMOMb30BaTbLCS Kak COBMECTHO ¢ AD cuctemon A-Line, nocpencTeom
nogaym curHana c Boixoga « TEH3OMETPA» Ha cOOTBETCTBYHOLLMIA NapaMeTpuyeckmii Bxod cnuctemol A-Line,
TaK U OTAENbHO, NPU HAGNIAEHNN NOKA3aHUA Ha 3KpaHe TEH30MeTpa.

O6Lwmnii Bug ANEKTPOHHOIo Gnoka TEH30MEeTPUNYECKOro AByxXkaHaribHOro namepuTtersnad nokasaH Ha puc. 3.41.

Puc. 3.41. TeHsomeTpuyeckui nameputenb « TEH3OMETP». 1 —anekTpoHHbIN 650K; 2 — pa3bembl TUNa Knemma gnsa
NoAKMYeHUss OQUHOYHOTO BHELIHEro TeH30pe3nCcTopa U BHELWHEro MocTa U3 TeH30pe3ucTopoB; 3 — CUMBOJIbHbIN
xugkokpuctannuueckum aucnnen (KK); 4 — naHenb ynpaBneHus; 5 — KnaBULIHbIA NepekntoYvaTens Ans
BKITIOYEeHUs1 Npubopa; 6 — rHe3go Ans NogKYeHUA BHELWWHEro MICTOYHMKA NOCTOAHHOrO TOKa HanpsixxeHuem 9 B;
7 — pa3bem TMna LEMO ans cHATUSA BbIXOQHOro curHana; 8 — 6atapenHbin OTCcek

TeH30pe3ncTop — 3TO PE3UNCTUBHbIN ANIEMEHT, AMNEKTPUYECKOE CONMPOTUBIIEHNE KOTOPOrO 3MEHSIETCH Npwu
MexaHunyeckon gedopmauun. Npr atom gedopmanms MOXeT ObITb MPOSONBHON, NONEPEYHON UMK

nedopmaumen popmel.
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Mpu ncnonb3oBaHUM MOCTOBON CxeMbl (pUC. 3.42) M3MEHEHUE INEKTPUYECKOTO CONPOTUBMIEHNS
TeH3ope3ncTopa noa Aencrenem gedopMaumm NpMBOAUT K BOSHUKHOBEHUIO Pa3HOCTM NOTEHUMANoB Ha
N3MepuTEeNbHOM MOCTY, KOTOPOE COOTBETCTBYET NPUIOXKEHHON CUMe, Bbi3blBatoLel 3Ty AedopMauuio.

&
> &

Puc. 3.42. MocToBas cxema BKITHOYeHUA TeH3opaTumka (Rt — TeH3opesucTop, R — pe3uctopsl, E — HanpsxxeHue
NMUTaHNUA MOCTA, |1 1 |2 — TOKK, NnpoTekarowwme B pa3HbIX nNreyax mocta, AU — nsmepsiemas pa3HoCcTb NOTEHLUANOB)

m
A

AnekTpoHHbIN 6nok « TEH3OMETPa» nmeet aBe KrneMmbl Ans NOAKTYEHNST OAMHOYHOIO BHELLHENO
TEH30pe3ncTopa n YeTbipe KreMmMbl AN NOAKITHYEHNS] BHELLHErO0 MOCTa U3 TEH30pe3ncTopos (puc. 3.43),
xXngkokpuctannuyeckun gucnnen (XKKI) ons otobpaxkeHns nHdopmauumn n naHenb ynpaeneHus.

Ha 6okoBoW cTeHke B6oka UMeeTCsl THe340 A1 MOAKIMIOYEHNSI BHELLHETO UCTOYHUKA NMOCTOSIHHOTO HanpshKeHns
9 B n pasbem Tuna LEMO ans cHATWUSI BBIXOQHOMO CMrHana, KoTopbli COrflacoBaH C NapameTpuyecKkMmM BXO40M
no HanpsbkeHnto A3 cnctemol A-Line.

MoakntoyeHue k AD cucteme, HacTpovika u ynpasneHne « TEH3OMETPOM» onucaHbl B nacnopTte

npubopa [56].

M1 M2 M2 M4

| |

Puc. 3.43. Cxema noaknoyeHusi BHELWHEro MocTa U3 TeH3ope3nctopoB (Re — TeH3ope3ucTopbl, M1 — M4 — Homepa
knemm, U — nutaHue mocTa, *AU — nsmepsiemasi pa3HoCTb NOTEHLMaNoB)

3HauyeHne HanpshkeHusl, MOCTyNnarLWero Ha napameTpudecknii Bxog A-Line, MoXxHO HabnogaTb Ha 3KkpaHe
MoHuUTOpa AD cuctembl B Buae anarpammbl «Hanpskenve, mB/Bpewmsi, c» ons coOOTBETCTBYOLLENO
napameTpuyeckoro Bxoga. CorrnacoBaHne BXOOHOIO M BbIXOOQHOMO CUrHarioB TEH30METPUYECKOTO N3MEPUTENSI
OCYLLECTBMSAETCSH BCTPOEHHBIM YCUNUTENEM C NEPEKIIOYaEMbIM KOI(MOULNEHTOM YCUMEHUS.
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TexHn4eckue XapaKTepUCTukun:

KonnyecTtBo nameputenbHbiX BXOL4O0B, LWT. 2

Pexumbl paboTbl JaT4ymk/mMocT
ConpoTuBrneHne TeH3opeanctopos, Om:

o PEXUM «OaTUMKY; 120

®  pEeXUM «MOCT» >120
[nana3oHbl BXOAHOro curHana, mB +10, 20, 40, 80
KonnyecTtBo BbIXOOOB, LUT. 1

[nanasoH BbIXoaHOro curHana, mB +4096
KoadhdpuumneHTbl yeuneHuns:

e Ons AnanasoHa «+10 MBy; 400

e Ons ananasoHa «+20 mMBy; 200

e ans AvanasoHa «+40 MBy; 100

e 1ns AvanasoHa «+80 MB» 50
OTHOCKTENbHas NOrpPeLLIHOCTb U3MEepPEHNs

HanpshkeHus, %:

e npwu BbiBoge Ha XKK[; 0,1 %

e  Mpu BbIBOAE HA aHANOroBbIV BbIXO4 1%
Mabaputbl (O x L x B), MM 155 x 80 x 30
Bec, kr 0,3

MCTOYHMK NUTaHWS 6atapes «KpoHa» unu BHelwHun agantep 9 B
TemnepaTtypHbIi gnanasoH, °C -20 + +50

Bbl60p TeH3o04aT4yuKa Anda TeH3oMeTpa A0JTKEH BbINOJTHATLCA C yH4eTOM OXnaaeMblX Hanps:|>|<eHvu7| B 00bekTe
KOHTPOIA Npn ncnblTaHUW. Ons LNNMHOPUYECKUX 006bekToB, HarpyxaemblX BHYTPEHHUM OaBlieHUEM,
HanpsaXXeHna MoryT ObITb onpeaeneHbl no ¢)opmyne:

PD

2s+P’
roe o — gencTsytowme Hanpsbkenus, MlMa;
P — makcumanbHoe BHyTpeHHee 13bbITouHOe AaBneHne, Mla;
D — HapyXHbIn guameTp obbekTa KOHTPOIS, MM;
S — dpakTnyeckas TomMwMHa CTEHKM OObEKTa, MM.

3.8. Yxop 3a A3 cuctemamm A-Line n ux akcnnyarauus

Mpun ncnonb3oBaHmMn AD cuctem cepum A-Line HeobxoamMmo cnenoBaTth NONoXeHUsaM pasgena 12.3

n cobntogatb cnegyoLme pekomeHgaumm:

e [POHYyMepoBaTb UMW MHBLIM cnocobom ngeHtTuduumposaTs A3, NnpegycunuTenu/moaynu, KOHBEPTEPbI,
Kabenu n marHuTHble AepXxaTtenu ans ngeHTndrkauum nx NogKNIoYEHNs K cucteme, BO3MOXHbIX AeeKkToB,
npobnem n ocobeHHoCTeN Ncnonb3oBaHns B TedeHne AJK;

e BeCTU AedeKTHbIN XypHar, B KOTOPOM PUKCUPOBaTb BbISIBIIEHHbIE AeeKTbl KOMMNIEKTYIOLWNX,
NPOBEAEHHbIN PEMOHT;

e  1CMONb30BaTb NOAXOAALLME 3ALUUTHBIE PE3NHOBbIE/CUITMKOHOBbLIE KOMbLA UNn TpyoKn Ans pa3beMoB
CUrHanbHbIX Kabenewn 1 kabenen gaHHbIX 4Ns NPeAoXpPaHEHUs UX OT NOMTOMKM MpU ClyYaHOM NageHuu;

e He JonyckaTb MONagaHusa Brnarv B pa3bembl Npeaycunutenen, Moayrnen n KOHBepTEpOB;

e He nepernbaTtb cuUrHanbHble kabenu, 0cCoOOeHHO B XONOAHY0 noroay (MUHUMarbHO AOMYCTUMbIA paguyc
n3rnba ykasaH B nacrnopTe Ha KOHKPETHYI0 MapKy Kabens n OpUeHTUPOBOYHO cocTaBnsieT He MeHee 100 Mm
Ans kabenen nepegayn gaHHbIx cuctem Tuna A-Line DDM-1 n He meHee 10D anst koakcuanbHbIX kabenen,
roe D — gnameTp kabens);

e u3beratb nposoanTb ASK npu Temnepartype Huxe —10 °C;

e [pu pasBepTbIBaHUM CUCTEM B MOPO3HYO Morody HeobxoaMmMo cpasy pa3moTaTtb kabenu, Noka OHW He
oxnagunuck. B nepByto ouepeab 3710 kacaeTcsa kabenen ansa cuctem A-Line Tuna DDM-1;

e nockonbKy MAD, kak NpaBuno, HEPEMOHTOMNPUIOAHbI, HE MEPEHOCAT YAapOoB, CUITbHOWM BMOpaLmu,
obpawaTbCa ¢ HAMN HEOBXOOUMO C KpanHeE OCTOPOXHOCTLIO.

3.9. OcobeHHOocTH AD cuctem nuHenkm A-Line
AnnapartHasi YacTb: ocobeHHocTM ucnonHeHum Portable n Ethernet-Box

WcnonHeHune Portable, koraa cucrema cbopa A3 gaHHbIX 06beguHeHa B 04HOM KOpryce C ynpaBnsaoLLmnm
KOMMbIOTEPOM, MO3BOMSET MMETb MOSIHOCTLIO aBTOHOMHYI0 AD CMCTEMY, OOHAKO MMEILLYI0 MEHbLUNE
BO3MOXHOCTM anrperga annapaTtHon YacTu, 4em cuctemol B ucnosiHeHum Ethernet-Box. B 1o ke Bpemsa npu
HeOOX0AMMOCTM KOHTPOMsi BGOMbLIOrO KOonMyecTBa OOBHLEKTOB YacTo 4118 aHanmn3a AaHHbIX BCE PaBHO HYXEH
OOMOJSTHUTENbHbIA KOMMBIOTEP.
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BapuaHT Ethernet-Box — cuctema cbopa gaHHbIx B KOHCTpyKTMBe ClK ¢ yaaneHHsIM 4OCTynoM no
cTaHgapTHomy npoTtokony Ethernet nosBonsieT ucnonb3oBaTth B ka4yecTBe ynpaBnsoLLLEro KOMMboTepa
npakTuyeckm nodon HoyToyK, Ha KOTOPOM Npou3BoanTCS 0bpaboTka, aHanM3 AaHHbIX U KOTOPbIN HECIOXHO
3aMEHUTb.

AnnapaTtHas 4yacTb: A5l BCeX CUCTEM

Bbicokasi noTeHumnanbHas CKOPOCTb perncrtpaunn aHHbIX Npu OTCYTCTBUM annapaTHbIX CPpencTs OTO6pa)KeHVIFI
peFVICTpVIpyeMOVI dKTUBHOCTK 3a4acCTyro NpuUBOOUT K 3anncu (*)aI7IJ'IOB C MUITNTIMOHaMM NMMNYJ1bCOB.

Onsa cuctem DDM-1 Bo3moxHa opraHusauus pagunokaHana. Ans cuctem PCI-1, PCI-2, DDM-2, DS
opraHusauus pagmokaHana HeBO3MOXHa.

AnnapartHas yacTtb: A-Line Tuna PCI-1 unu PCI-2

Bo3MoXXHOCTb pa60Tb| NPaKTN4eCcKkn c nodbIMK CTaHAapTHbIMU NpeayCUnuTernamMmm n MA3 — 06bIYHbIMM,
coBMELUEHHbIMMN, KOM6VIHI/IpOBaHHbIMVI, NPaKTn4eCKn nobbIX HpOVISBO,CI,VITGJ'IGI?I.

Bo3MOXHOCTb 3aMeHbl CocTaBnsoLWmnX 6e3 nepesarpysku CUCTEMbl NMPU HACTPOMKE N KanMbpoBke — Kak
kabenen, Tak n npegycunutenen, Tak u MNAS.

Bbicokasi peMOHTONPUroAHOCTL Kabene.

OTHOCUTENBHO HM3Kas CIOXHOCTb M CTOMMOCTb 060pyaoBaHus (kabenu, npegycnnurenn, mariutel, MNMADJ),
HaxoasLLerocsi B «norney, B HEGNaronpuaTHbIX MOrOAHbIX YCNOBUSIX.

Bo3moxHOCTb 06beAnHEHM Heckonbkux (4o 9) 6riokos cbopa n 06paboTkM AaHHBIX B O4HY CUCTEMY
C COXpaHeHVeM CUHXPOHM3aLUN.

Jlerkas peanunsaums moObIX NOKALMOHHBIX KOHUIYpaLWi, Tak Kak K kaxgomy NAS/npegycunutento nget
NHONBMAYaIbHbIA CUTHANbHbIV Kabenb.

ﬂ,OI’IyCKaeT MCrNoJib30OBaHMe MyJibTUNJIIEKCOPOB, T. €. paCLuprTeneVl Korn4yecTtBa KaHalloB, 3a CHEeT
nepeKkri4veHna Mexay ux rpynnamu.

Bbicokasi ckopoCTb permcTpaumm gaHHbIX (no cpasHeHuio ¢ DDM-1).

Bbicokasi paspsagHocTb AL 1 lWMpoknii anHammnyeckmn gruanasoH (no cpasHeHuto ¢ DDM-1) nossonstoT
3PPEKTUBHO BbINOSTHATL PErMCTPALNIO UMMYITbCOB Kak Marnown, Tak 1 BbICOKOW aMNnTyabl.

HepocTaTky annapaTHOM 4acTu CUCTEMbI CBSAA3aHbl C OOLLUMMUM HegocTaTKaMn cCUCTeM TPaAULMOHHOTO TUna:
OrpaHNYEeHHOCTb ANNHbI kKabernen, HeBO3MOXXHOCTb NOKpbITUA B ogHoM ASK 6onee 400 M NpoOTsHKEHHOTO
NHeHoro obbekTa, NoTeHUManbHoO 6onee Bbicokas Mo cpaBHeHuto ¢ DDM- n DS-cuctemammn noaBep>KeHHOCTb
nomMmexam.

AnnapatHas yacTtb: A-Line Tuna DDM

MaBHOE NPeENMyLLECTBO — BO3MOXHOCTb MOKPbITUS BOMbLUMX OJIMH NPOTSKEHHBIX 0O BbEKTOB —

0o 3200-3600 meTpoB ansa 32-kaHarnbHOW CUCTEMBI.

Mpy Hann4mn kabenemn pa3nMYHON ANUHBLI CUCTEMA NErKO KOH(UIypUPYyeTCsl Mo UCTIbITaHWS PasnnyHoOro Tuna,
npu 3ToM 0BLLMIA BEC KOMMNIIEKTA MOXKET ObITb HUXE, YEM CUCTEMbI TPAZAMLMOHHOIO TNa, NpoLue u GuicTpee
B pa3BepTbiBaHMUN (0COBGeHHO Ana cuctem DDM-2).

B0O3MOXHOCTb NOAKMOYEHNS NapaMeTpu4ecknx 4aT4nkoB K nobomy mogynio (ans DDM-1).

B03MOXXHOCTb NPUMEHEHNs1 pagnokaHana Ans UCMblTaHs OO bEKTOB, C KOTOPbLIMU UM MEXAY pasnuyHbIMM
4YacTAMU KOTOPbIX 3aTPYAHUTENBHO UM HEBO3MOXHO YCTAaHOBUTL hr3nyeckoe coeauHeHne kabenem (ons
DDM-1).

Mockonbky aHanoro-umdpoBoe npeobpasoBaHne u hopmupoBaHne AS MMMYyNbLCOB NpPoMcxXoanT psgom c MNAD,
B mogyne, DDM-cucTeMbl MEHEE CKITOHHbI K pErMCTpauum nomex.

B0O3MOXXHOCTb aBTOMaTMYECKOro KOHTPOMS LLEeNOCTHOCTU LIMGOPOBOWA NNHUN.

Hanunume BCTPOEHHOro B KaXkabli MOAYIb 3NIEKTPOHHOIO kanubparopa Ans NpoBEPKU KayecTBa ycTaHoBkM 1A
1 onpefeneHns akyCTU4YECKUX CBOMCTB KOHTPOINIMPYEMOro o6bekTa.

ABTOMAaTMYECKNIA KOHTPOSb LIENOCTHOCTUN LMGPOBON NIMHUN.

I'IpOCToe HapalwinBaHune Kofim4ecTBa KaHarnoB nyTemM npocTtoro nobaBneHnst BHOBb I'IpI/IO6peTeHHbIX mnnn
apeHOoBaHHbIX Mo,u,yne|7|.

OcobeHHocTu cuctem Tuna DDM cBfizaHbl € X apXUTEKTYpOW
Cunctembl DDM moryT paboTtath Toneko ¢ NAJ, He COBMELLEHHBbIMY C NPeayCUNTUTENSIMU.

CroXHOCTb peanunsaLmm HEKOTOPbIX CXeM foKauum (B 4aCTHOCTU, Ha cdhepax), 3akmoyaroLLascs

B HEOOXOOUMOCTM NpeaBapUTENbHOrNO TLWATENBHOro NaHNpoBaHusa pacnonoxeHus NAS/moaynen Tak, YToobl
KaHarnbl C coceqHMMM HOMepaMm, KOTopble HEOOXOAMMO COeaNHNTL Kabenem, He okasanucb Ha 0b6bekTe
[aneko gpyr oT gpyra.
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B3ameHa moaynewn unu kabenen npu kanubposke/npoBepke TpebyeT nepesanycka npouenypbl perncrpaumm

OaHHbIX.

Bbicokasi CMOXHOCTb M CTOMMOCTb 060OPYAOBaHNSA, HAXOOALLErOCs B «MOMe».

Ona DDM-1:

e  OTHOCUTENBHO Y3KUIN OUHAMUYECKUIA Ananal3oH (Manas paspsagHocTb ALLM), BbidbiBaoLWMIA HEOBXOANMOCTb
NoACTPONKM KO3 ULMEHTA YCUITEHUS CUCTEMBI NPK paboTe ¢ curHanamm pasnuyHon amnanTyabl
(Hanpumep, Npu KanBpoBKe M NpU perncTpauumn AaHHbIX C HU3KMM MOPOrom);

e OonbluUoW Bec kabenew;

e  HM3Kasi HAOEXHOCTb M H13Kasi PEMOHTOMNPUIOAHOCTL Kabernen n pa3bemMoB.

Cuctemsbl A-Line Tuna DS

MockonbKy aHanoro-LmMdpoBoe NpeobpasoBaHe NPOUCXOAUT HeENoCpPeaCcTBEHHO psaoMm ¢ NAD, cuctembl DS

MEHee CKITOHHbI K peructpauum nomex, yem PCl-cuctemsi.

Bbicokasi peMOHTONPUrogHOCTL Kabenen.

OTHOCUTENBHO HU3KasA CNOXHOCTb M CTOMMOCTb 060PYAOBaHMS, HaXOAsLWErocs B «none», B HebnaronpusiTHbIx

MOrogHbIX YCIOBUSIX.

Jlerkas peanuaaums nobbix NOKALMOHHBIX KOHUIYpaLMIA, Tak Kak K kaxxgomy NAD nget nigmemayanbHbIn

CUrHanbHbIN Kaberb.

Bbicokas ckopoCTb perncrpaumm gaHHbIX.
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4. TlporpammHoe ob6ecne4yeHue cucrtem A-Line

41. ®dopmupoBaHue A3 MMNYNbLCOB U UX NapameTpoB

B pasgene onucaHbl OCHOBbI aHanoro-LUmMdpoBoro Npeobpas3oBaHNs ANEKTPUYECKMX cCMrHamnoB A
n popmupoBaHusa AD nmnynbcoB. COOTBETCTBYHOLLME HACTPONKM AD CMCTEMbI pacCMOTPEHbI B pasaene 7.5.3.

4.1.1. AHanoro-uucpoBoe npeodbpaszoBaHue AJ curHanos, popmupoBaHue AD umnynbca

Cuctembl A-Line, kak 1 BONbLUNMHCTBO APYrMX COBPEMEHHbIX MHOrOKaHanbHbIX AD CMCTEM, OPUEHTMPOBAaHbI Ha
NOKaLMo UCTOYHUKOB AD 1 paboTatoT ¢ umnynscamm AD — curHanamm A3 KOHEYHON OJIUTENbHOCTU, BENMYNHA
KOTOpPbIX NPEBLILIAET 3a4aHHbI MOPOTr U NPEHEBPEXMMO Mana BHe ANMTENbHOCTN nmnynbca [14].

OnekTpuyeckne curHanel A3, 3apernctpupoBaHHble A, ycunmeatoTca npegycunmuTensaMmu, NPOXoasT vYepes
aHarnoroBble PUNbTPbI BbICOKOW U HU3KOW YacToThl, NocTynatT Ha BxoAdbl AL A-Line, oundpoBbiBatoTCA

C COOTBETCTBYIOLLEN YAaCTOTON AUCKPETU3aLMN 1 Pa3psiAHOCTBIO U MPOXoaAT, Npy HeobXoanMMoCTH, Yepes

LM poBbIe PUNLTPbI BICOKON U HU3KOW YacTOThI.

Mpwn BbIAENEHUN N bopMUpoBaHUM A nMMynbca 13 HenpepbiBHO nonyvaemoro oT MNMA3 curHana (puc. 4.1)
NCNonb3ylTCsa crneayollme 3apaHee 3agaBaeMble NapameTpbl (B Ckobkax npuBeaeHbl UX aHrnACKne
3KBUBAIEHTHI):
e MapameTpbl TAaMUPOBaHNS (UM BPEMEHHLIE NapaMeTpbl):

- NHTepBan koHTpona nmnynbca (oH e VIKU nnn SCETO (Single Channel Event Time Out) unu HDT

(Hit Definition Time));

- MeptBoe Bpewms (Dead Time vnun HLT (Hit Lockout Time));

- MakcumansHasa gnutenbHocTb (Maximal Duration).
e YcuneHue (Gain).
e [lopor (Threshold) — nopor cuctembl Npy perncTpaLmn AaHHbIX, UM KOHTPOSbHbINA NOPOT.

r

b

95-’ AmnnaTyga A3 MMnynsca
g
% “ Buibpocw A3 curHana
T
V R / l\\ VKK
(LAY _ (SCETO) = Mepreoe spema

Mopar

f\ M\ﬂn m/\ f\ﬂnnnl\n.
LATKA u‘"ﬂ' UU'-’U

C_.:
=

Bpema HapacTtadwa

8 JnuTensHocTL |
g
= ' Hauano cnegyiowero
= A umnynbca
g
g
o " Orcuer MKW (SCETO)
wmm
E \ "‘FN'\I\
o
=1
—

Otcuet MepTeoro BpeMeHn

Puc. 4.1. ®dopmupoBaHue A3 nmnynbca

4.1.2. MapameTpbl TaMMUPOBaHUs, onpeaenstowme dopmmupoBaHme A3 umnynbca
N3noxeHHOe HUXe OTHOCUTCS K MHGopMaLMK, PerMcTpupyemMon OgHUM (KaXabiM) KaHarom.

TpaauUMOHHbIN Noaxoa K akyCTUKO-OMUCCUOHHOMY KOHTPOSO NoapasymeBaeT BbiaerneHne, pernctTpaumio

1 aHanm3 AQ UMNynbCoB. OTO NMO3BONSET NPUMEPHO Ha 2—3 NopsiAKka YMEHbLLUTL 0GbeM LMGPOBbIX AaHHbIX,
KOTopble He0BX0AMMO NepefaBaTh, COXPaHSATb M aHanManpoBaTh. Takoi Noaxon NPUMEHSIETCS YXKe HECKObKO
OecsATUNeTHIA, U 3a 3TO BpeMsl BbipaboTaHo MHOXECTBO 3(D(EKTUBHBLIX METOAOB aHanmsa 1 uUnbTpauum AaHHbIX
AD KOHTpONSA, a Takke onpeeneHnst Ha X OCHOBE TEXHUYECKOTO COCTOSIHUSA KOHTPONMpyemoro oobekTa [6].
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AKycTudeckas amuccus npeactasnset coboi CTOXacTUYECKMI NPOoLIeCC, T. €. reHepaLUns CUrHanos NponucxoauT
B CIyyaiiHble MOMEHTbI BpeMeHW. ICToUYHNKM AD 13ny4yatoT LUMPOKOMNONOCHbIE CUrHarbl, aMninMTyaa KOTOpbIX
BapbMpyeTCs B LUMPOKOM AnanasoHe. AKYCTUYECKUI CUrHam MOXET pacrnpoCTpaHAaTLCH No 06bekTy B BUae
HeCKONbKMX MO, KaXkaasi U3 KOTOPbIX MOXET XapakTepu3oBaTbCsl CBOEN 3aBUCHMOCTbIO CKOPOCTM OT YacToThl.
Kpome Toro, curHan, peructpupyemsiin lMAQ, MOXeT BKIoYaTb B Ce0si NepeoTpaKeHUsi OT ANIEMEHTOB
KOHCTPYKLMM, a TakKe YacTu cUrHana, npoLueLime oT UCTOYHMKa [0 NpUeMHMKa pasnmyHbiMm nyTamu. Bee aTo
NPUBOAMUT K TOMY, YTO BblAeNIEHNE NOSIE3HOr0 CUrHamna 13 noMex npeacTaBnsieT cobol CroXHyto 3adaqy.

SrnekTpuyecknin aHanorosbi curHan A3, noctynatowmin Ha Bxoa ALN moaynsa unu kaHana, oumMdpoBbIBaeTCH
1 NpoXoauT, Np1 HeobXoaNMOCTH, Yepes LN poBble PUNBbTPLI BLICOKOW M HU3KOW YacToThl. B pesynbTaTe
OLMPOBKN CUrHarna nonyyatTcs napbl 3Ha4YeHun — amnnutyaa B eanHuuax ALMN — spems.

Kak Bb1no ckasaHo BbiLLe, UMMNYNbCbl PopMUpPYIOTCHA U3 nocTynatoLlero ¢ NMAS oumdpoBaHHOIO HENPEPLIBHOrO
curHana c nomoLLblo NapaMeTpoB TakMUPOBaHUs (MNK, MHaye, BpeMeHHbIX napameTpoB): IKU, MepTBoe
Bpemsi, MakcumanbHas AnMTenbHOCTb.

Pernctpauus n gopmmpoBaHne A3 nmnynbca HaunHaeTCs Npu NepBOM MPEeBbILLEHUN aMINUTYA0N curHana
3aJaHHOro npegBapuTenbHO NOPOroBOro 3HadeHus. Bpems permctpaumm nepeoro npesbllLEHNs nopora
cunTaeTcs BpeMEHEM Havarna umnynbca.

4.1.21. WHTepBan KoHTpona umnynbca, MepTBoe Bpems

AKYCTUKO-9MUCCUOHHbIV CUTHAIN SIBASIETCS OCLMIIIUPYIOLMM U B TEYEHUE CBOEN ANUTENBHOCTU MHOTOKPaTHO
nepecekaeT yCTaHOBMEHHbIN nopor. Kaxagoe npesbileHne curdanom A 3ag4aHHOro NoporoBoro 3HavyeHust

B MOJIOXKUTENBHOM HanpaBleHn HasbiBaeTcs BbiopocoM [13]. [Npu TpagnuMOHHOM NOAXOAE K aKyCTUKO-
3MMNCCMOHHOMY KOHTPOJSTIO aHanm3 KaXkaoro oTAenbHOro Beibpoca He UMEET CMbICHa, T. K. OAHO CObbITMe
BbI3bIBAET COTHM BbIOPOCOB, NpW 3TOM BpeMSA Havarna MHOOPMaTMBHO TOSMBbKO Yy MEPBOro BbIbpoca Ha KaxkaoM
KaHane, aMmnnnTyaa MoXeT OblTb MakCManbHON Y Kakoro-To Apyroro, B pacyeTe 3Heprumn y4acTByroT BCe 1 T. M.,
N, TaKum o6pa30|v|, Bbl6pOCbI, OTHOCALUMECA K O4HOMY UMMNYIbCY, AOJMKHbI aHalnM3npoBaTbCA TONTIbKO BMeECTe.

MoaTomy HeO6XOAMMO Kak-TO 06beANHUTE BbIOPOCHI, OTHOCALLMECS K OQHOMY UMMYMbCY, HO MPY 3TOM He
06beANHATL BIBPOCHI, OTHOCSILLUMECS K pa3HbiM AD nmnynbcam. [ns aToro ucnoneayetcst IHTepBan KOHTpons
nmnyneca (MKN).

MHTepBan KOHTPOMst UMMyfbca HAYMHAET OTCUUTBLIBATLCS OT MOMEHTA OKOHYaHMS NepBoro Bbibpoca

B umnyrbce. Ecnun B TeYeHne 3TOro BpEMEHU perncTpupyeTcs creaytowmii Belopoc, KW oTcunthiBaeTcs
CHOBA, Takke OT MOMEHTa OKOHYaHUs 3Toro Belbpoca, 1 T. 4. Ecnm nocne okoH4aHUst ouepefHoro Bbibpoca

B TeYeHue BpemeHu, paBHoro VKW, He nosiBNsieTCcst HOBbIN BbIGPOC, TO MMMNYIbC «3aKpbIBAETCS», KOHEL,
nocreaHero Belbpoca paccMaTprBaeTCst Kak MOMEHT KOHLa MMMysbca, U B UHTEpPBarie BpEMEHU OT Havana 4o
KOHLa MMnyrbca onpeaensitoTcs ero napameTpbl — ANUTENbHOCTb, BPEMS HApacTaHusl, MakcMMarbHas
aMmnnnTyga, KonmMyecTBo BbIGPOCOB, aHeprua 1 T. n. (CM. pasgen 4.4).

lMocne atoro otcumThiBaeTca MepTtBoe Bpems. [1ns cuctem A-Line MepTBOe Bpems 3anyckaeTcd OT MOMEHTa
okoH4aHus nocnegHero KU, MeptBoe Bpemsi (Dead Time) — 310 BpeMmsi, B TEHEHUE KOTOPOrO CUCTEMA He
NpPUHUMAaeT HOBble CUrHarnbl nocrne npuema npegsigywero [13]. B TedeHne MepTBOro BpemeHu Hukakme
NpeBbILLEHMS MOPOra He paccMaTpUBaOTCA Kak Havano HOBOro MMMNyrbca (XOTa oundpoBka curHana
NPOAOITKAETCH U B TeYEHNE 3TOro BpemeHu). Nocrne ncreveHms MepTBoro BpemeHn odepeHoe npeBbileHne
AD curHanom nopora paccmaTpuBaeTCs Kak Hadano HOBOrO MMIMyfbca.

Mo YMOIT4aHUKO 3Ha4YeHne MepTBOFO BpeMeHN yCTaHOBJ1EHO PaBHbIM 32 MKc, bornbliee 3HadYeHne MepTBOFO
BPEMEHN MOXET UCMNMOJIb30BaTbCA AJ1A TOro, 4YTObbI OT(bI/IJ'IprOBaTb nepeoTpaxeHuna n npuweawine
C 3ano3gaHuem cocrtasnsowme A3 curHana.

4.1.2.2. OnpegeneHve 3Ha4YeHUI NapaMeTpPoOB TaMMUPOBaHUS

Hwxe npuBogaTcs pekoMmeHgaumm B COOTBETCTBUM C NpunoxeHnem 1 [44], ona Takoro xe, YTo 1 B cuctemax
A-Line, npuHuuna BblgeneHns NmMnynbCcoB.

3agava, pelwaemasi BbI6opom npaBunbHo BenuumHbl VIKU, — BepHO naeHTMduumpoBaTth 1 onucaTtb

A3 nmnynec. BenuunHa UKW gomxHa 6biTb 4OCTATOYHOM AN TOro, YTobbl NepekpbiTe MHTEPBanbI, Korga
namepsiembli AQ curHan us-3a nposanos B AYX A3, n3-3a pasHuLbl BO BDEMEHN MexXay npuxogamm
OTAENbHbIX MOA M NEPEOTPAXEHNA M TOMY NOAOOHBIX MPUYMH BPEMEHHO CHUXKAETCs OO0 YPOBHA MeHee nopora.

C yyeTom aToro obctoATenscTea Bolbop Benn4umHbl IK/ sBnseTcs KOMNPOMUCCHBIM — C OAHOW CTOPOHbI, KA
OOIKeH ObITb OCTAaTOYHO ANMMHHBIM, YTOObI 06bEANHNTL pPa3nuyYHbIe YacTy OQHOrO CUrHana, ¢ Apyron —
AOJNKEeH ObITb Kak MOXHO Kopo4e, ana Toro YTOObI CHU3UTb PUCK CnnAHnA OByX pas3syiMvyHbIX CUrHanios B O4NH
NMMyNbC M 06ecneyYnTb BbICOKYH CKOPOCTb PErmcTpaummn aHHbIX.

EcTb ABa noaxoaa (TexHornormu) k onpeaenenuto senuuntbl UKW (B naHHoM pasgene ans yaobctsa npuHATHI
pasMepHOCTU M, MKC, M/c, ob/m, KI'L):
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TexHonorus 1 — npeanonaraeT BKMOYaTbL B MMMYJSIbC BCE COCTaBISIOLLME UCXOAHOIO COBLITUS (OTpaXKeHus,
pacnpocTpaHeHune Mo anbTepHaTUBHBLIM NyTAM). ATo NpsiMoi noaxon k onpeaenexunto KA, v oH
noapasymMeBaeT OTHOCUTENbHO GonbLuyto BenuynHy UK.

Takum obpasom, UK npuHumaeTca paBHbIM (M, COOTBETCTBEHHO, MMMNYJLC NPOAOIKaeTCs, ecrn
YPOBEHb CUrHaria CTaHOBUTCH HMXKe nopora Ha BpeMs paBHOE MU MeHbLUee...) BpEMEHU NMPOXO0XKAEHUSA
BCero o6bLeKTa KOHTPOssi OCHOBHOM cocTaBnsiowen AD curHana unm xxe BpeMeHu, 3a KoTopoe
OCHOBHas cocTtaBnsowasn A3 curHana ocnabnsietcsa Ha 20 Ab (BbIOMpaeTcA MeHbLUee 3Ha4YeHue

13 AByX).

UucneHHoe 3HaveHne BennynHbl MKW B MyukpocekyHaax onpegensetcs kak L * 10%/C, roe L — xapakTepHbii
pa3mep obbekta ADK, M (Hanpumep, oKpy>KHOCTb cocyaa), a C — CKOpPOCTb pacnpoCTpaHeHUs OCHOBHOM YacTu
BOMHOBOrO naketa (Hanpumep, 3200 m/c) unu kak 20 * 108/(AC), rae A — naMepeHHbI KO3 MULIMEHT 3aTyxaHus!
(Hanpumep, 5 ob/m).

MpuHMMaeTcs MeHbLIas BenuumHa, T. e. MKW = min (L * 10%/C; 20 * 108/(AC)).

MepTBOE BpeMsi MOXET HazHa4yaTbCsl Kak MUHMMaribHO BO3MOXXHOE/00CTaTOYHOE B cUCTeEMeE (Hanpumep,
OT MUHMManbHO BO3MOXHOTO 3Ha4YeHus ans ncnonbdyemort AQ cuctemel Jo 100 mkc).

TexHonorua 2 — npeanonaraeT y4nTblBaTb TOJIbKO OCHOBHYHO YaCTb CUrHana n UCKIN4YaTb OTpaXeHud,
nepeoTpaxeHnda n T. n. |_|pl/1 9TOM, pa3ymMmeeTca, ANUTENTbHOCTb, KONNM4eCTBO Bbl6pOCOB, 3Heprma nmnyrnbca
6y,El,yT MeHbLUe, YeM npu nepBoM noaxone.

Mcnonb3yst TexHonormto 2, cuctema MoxeT ocBoboanTe Oydhep kaHana n NoAroToBUTLCS K perncrpaumm
cnegyroLLero UMNynbca B TO BPEMS, KOrAa NpoXoAsaT OTPaXeHusl, pe3yrbTaTbl pacnpocTpaHeHus no
anbTepHaTMBHLIM NYTsIM 1 kKaHan 3abnokuposaH MepTebiM BpeMeHeM. TakuM obpasom, cuctema bynet
paHblle roToBa K perncrpaumm crnegyoLlero curHana.

UKW nprvHuMaeTcs paBHbIM (U, COOTBETCTBEHHO, UMNYJLC NPOAOMKAETCA, €ClM YPOBEHb CUrHana
CTAHOBUTCS HWXKe NMopora Ha BpeMsi paBHOE UMM MeHbLUEe...) BpeMeHU perucTpauum 20 ocumnnsumin
CUrHarna c 4YacToToW, paBHOM pe3oHaHcHou 4acTtoTe MADJ.

To ecTb 3HaveHne MKW no TexHonorum 2 coctasnset 20 * 10%/F, roe F — pesoHaHcHas yactoTta MNAS B kI,
3agava MepTBOro BpeMeHM Npu UCMoSb30BaHNUN TEXHOMOMMK 2 — UCKITYNTDL NEPEOTPAXKEHMS 1 Npueawme

C 3ano3gaHuem coctasnsowme A3 curHana u no3BoONUTb CUCTEME C MaKCUMarbHOM CKOPOCTbHO
perncTtpupoBsaTtb CUrHanbl.

Mpn ncnone3oBaHum TexHonornm 2 3HadeHe MepTBOro BpeMEHN A0MKHO BbITb JOCTAaTOMHO BENUKO, AN TOro
4YTOObI MEPEKPbITh MNobble NHTEepPBarbl BDEMEHU MeXy nepecevyeHnsMy nopora, 0CO6eHHO AMNMHHbIE
WHTepBanbl, KOTOpPbIE UMEKT MECTO MEXAY «XBOCTaMU» CUrHanoB B peBepbepupyowmnx obbekTax. 3HadeHne
MepTBoro Bpemenn npuHmmaeTcs pasHbiM VIKA, onpegendgemomy no TexHonorum 1.
Mpumep:

Ecnu MNMAD pacnonoxeHbl Ha paccTosHuM 3 M Apyr OT Apyra, Ha CTanbHOM COCyae BbICOTON 8 M

n gnameTtpom 3 M (NnepmumeTp okoro 9,5 M), CKOPOCTb OCHOBHOrO BoJIHOBOro naketa — 3200 wm/c,

a 3aTyxaHue cocrtasnseT 5 ab/m, T0:

TexHonorus 1

MMnynbc OOMmKeH BKMOYaTb BCE COCTaBMSIOLWME CUrHana:

MKW = min (L * 108/C; 20 * 108/AC) = min (9,5 * 108/ 3200; 20 * 108/ (5 * 3200)) = min (2970; 1250) =
1250 mkc

MepTBOe Bpems npuHMMmaem kak 100 MKc.

TexHornorus 2

MmMnynbc JOMmMKeH BKMOYAaTb TOMbKO OCHOBHYIO YacTb CUrHana:

MK =20*10%/F =20 * 103/ 150 = 133 MKC

Onpepensem MepTtBoe Bpems no chopmynam onpegeneHns MKW no TexHonorum 1:

MepTteoe Bpemst = min (L * 108/ C; 20 * 108/ AC) = min (9,5 * 108/ 3200; 20 * 10%/ (5*3200)) =
min (2970; 1250) = 1250 mkc.

Takum o6pa3om, NnpuHMMaeM, OKpyrnss:

TexHonorus 1 TexHonorus 2
KU 1300 mke 150 mke
MepTBOE Bpems 100 mkc 1300 mkc

4.1.2.3. OO6LwuMe peKoMeHAaUUM NO Ha3HAYEHUIO NapaMeTPOB TaMMUPOBaHUA

B [44] Tarke npuBeaeHbl 06LMe pekoMeHaauumn no HasHaveH o napaMmeTpoB TaNnMMPOBaHWS — peanuayeTcs
BapuaHT, 6nm3kuin Kk TexHonornm 2:
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WKW, mkc Mepraoe MpumeyaHue
BpeMs, MKC
KomnosuTbl, HemeTansbl 100-200 300
Manble meTannuyeckme obpasupl 600 1000
MeTannuyeckne 06bEKTbI C BbICOKUM 600 1000 Hanbornee 4acto ncnonb3yemsiii
3aTyxaHuem Ha NpakTuKe BapuaHT
MeTannu4yeckne o6bEKTbI C HA3KMM 3aTyxaHEM 2000 20 000

4.1.2.4. MakcumanbHas anutenbHocTb. [puHyaAnTEenbLHOE 3aBepLUeHUe uMnynbea

MakcumanbHaga gnutensHocTb. Kpome VIKM n MepTBOro BpemeHun B nepeyveHb napameTpoB TaniMMpoBaHuUs
BXoauT MakcumanbHas gnutenbHocTb. iMnynbc AQ 3aBepluaeTcst (MCKYCCTBEHHO NMPEpPbLIBAETCS), €CMNU €ro
ONNTENbHOCTL NpeBbiwaeT MakcmanbHy OIMTENbHOCTb.

BHumaHue:
3aBepLueHre nmnynbca no AocTxkeHnn MakcmanbHON OnnTenbHOCTU HeobxoamMmo, B TOM Ynicne ans
TOro, YToObl NPY BO3HNMKHOBEHUN HeMpepbiBHONM AD (Hanpumep, Te4n) cuctema nokasarna He oauH
OJMMHHBIV curHan (KOTopbIn MOXET ObITb HE 3aMeYeH onepaTtopoM), a MOCTOSIHHYHO aKTUBHOCTb
N perncTpaumio MMMnynbCoB C ANTMTENbHOCTLIO, PABHOW MakcMarnbsHOW. 10 aTum npusHakam onepartop
MOXET BbISIBUTb Hanm4yue HenpepbiBHON AJ.

Mpy aTOM ANS Taknx UMNYNbCOB BbicTaBnseTcs dnar «D». Mmnynbe, cneayowmii 3a MMMNynbCoM, NPepBaHHbIM
no npesbleHno MakcumanbHON ANUTENBHOCTU, HEMb3st UCMONb30BaTh AN MPOBEAEHUS JTOKALMM
(cm. paspen 4.8.1).

4.1.2.5. BbliaeneHue MNynbCOB B YCITOBUAX BbICOKOW CKOPOCTU pPerncTpaunm gaHHbIX

B ycrnoBusix BbICOKOW CKOPOCTM HAKOMMEHMS AaHHbIX He0bXxoaMMo obecneunTb pa3nMinmMocTb UMMYIbCOB OT
OoTAenNbHbIX COBbITUIA. OTO HEOOXOAMMO, B TOM YKCHe, ANS BbINOMHEHUS TOYHOW nokaumm nctovHukos AS. Ecnin
anckpeTHast AD npomcxoauT Ha hoHe HeNpepbIBHOW, AaXKe MEeHbLUEN aMNnUTyObl, TO FIOKALMS MOXET
OKa3aTbCs HEBO3MOXHOWN, T. K. TepAeTCs MHPOpMaLMs O BpEMEHaX Havana Kaxxgoro uMmnynbca AS cobbITuS.

PaznnunmocTy MnynbCoB OT OTAENbHbLIX CODBITUI MOXHO OOCTUYb HECKONBKUMU NPUEMaMMU:

e MpMMeHeHVeM aBTornopora — opMarnbHO MOXET MOMOYb, HO HE PEKOMEHAYETCS B pamMKax HacTOSALWEero
PykoBoacTsa;

e noagbem nopora. MnHyc — cHmxeHne JYyBcTBUTENbLHOCTU. Ecnin MNAD ycTaHoBNEHbl 4OCTaTOYHO 6nm3Ko —
NyYLwnii BapuaHT;

e nopbop NnapameTpoB TalMUpPOBaHKs. B Lienom yBenuyeHne napameTpoB TaMMpoBaHUs BeaeT
K MEHbLLEMY KONMYECTBY PErMCTPUPYEMbIX MMMYNbLCOB. [1py 3TOM Hanny4lwme pesynbTaTbl JOCTUraTCS,
ecnv 3agatb K/ oTHocutenbHo HebonblwmM, a MepTBOe BpeMsi OTHOCUTENBbHO OOMbLUMM, OCTaBnNsAs TeEM
CaMbIM «3HAYMMYO» YaCTb KaXKAOro MMMyrsbca, T. €. Ucnonb3oBaTb TexHonornto 2 (cMm. pasgen 4.1.2.2).
OpaHako B yCroOBMSX BbICOKOW CKOPOCTM HAKOMMEHUS AaHHbIX Takne YCTaHOBKM MOTYT NPUBECTU
K permcTpaLmmn NoXHbIX UMMNYbCOB (OOPbIBKOB MMMYbLCOB UM T. M.), YTO, B CBOK OoYepedb, MpUBEAET
K MOSABIIEHMIO HA CXeMe NOKaLUM NOXHbIX COBbITUI UM COBLITMI C NOXHBIMU KOOpANHaTaMu;

e BapbMpoOBaHWE NOPOromM U NapameTpamMmu TauMUpPOBaHUS.

4.1.3. U3mepeHue u npeacraBneHne amnnmtyabl AD umnynbca B cuctemax A-Line

4.1.3.1. HemHoro o geumnbenax

HeunGenbl LIMPOKO NPUMEHSAOTCS B 06M1acTaX TEXHUKK, rae TpebyeTcss usmepeHue unv npeacraBneHue
BENNYMH, MEHSIIOLLIMXCS B LUMPOKOM AnanasoHe,— B pagnoTexHuKe, akycTuke. Tak, B geumbenax npuHATO
N3MepPSITb UMM YKa3blBaTb ANHAMWUYECKMUIA AUanasoH, 3aTyxaHue BOSHbI NMPU pacnpocTpaHeH B nornowatoLen
cpefe, KoaPULUMEHT 3aTyXaHUsl paamno4acTOTHOro kabens, KO3 MULIMEHT ycuneHns ycunutens. YoobeTea
deunbena Tak UnM nHaye cBsidaHbl C MPUMEHEHNEM NOrapUdMUYECKOi LLKasbl U TOrapuMUYECKUX BENTUYMH.

HeunGenbl NPUHATO UCMONb30BaTb AN USMEPEHUS UMK BbIPaXXeHUS! OTHOLLIEHUS] OJIHOMMEHHbIX
3HEepreTUYecknx (MOLLHOCTb, AHEPTUS) U CUIOBbIX BEMWUYUH (HaNpsKeHKe, cuna Toka). Yacto B kayecTBe oOHO
13 BENMYMH OTHOLLEHWS (B 3HaMeHaTerne) BbICTyNaeT UCXo4Hast Unu NpUHSTas ornopHasi BenvumHa. Toraa
OTHOLLEHVe, Bblpa)KeHHOe B Aeumbenax, NPUHATO Ha3biBaTb YPOBHEM COOTBETCTBYHOLLEN hU3nyeckoi
BENMYMHbI (Hanpumep, YypoBEeHb MOLLHOCTU, YPOBEHb HaMPSPKEHNUS U T. 4.) UM «KOSIPPULNEHTOM YCUIIEHUS» —
ecnv peyb naeT ob ycunurene.

OTHOLLEHME OBYX 3HAYEHMI CUNOBLIX BEMMYMH, B YACTHOCTU, HanNpshkeHUs1, BblpakeHHOe B aeunbenax,
onpefensieTca no gopmyne:

D = 20lg (Z—j) 1)
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OTcropa crieqyeT, YTO yBeNMYeHne HanpskeHna Ha 1 ob o3HavaeT ero yBenuyeHue B V10 = 1,122 pasa.

OTHoLLeHWe OBYX 3HAYEHUIN SHEPreTUYeCcKMX BENNYUH, B HAaCTHOCTU, SHEPTUM, BblipaXeHHoe B Aeunbenax,
onpegenseTcs no opmyrne:

D = 10lg (Z—j) 2)

Taknm obpasom, yBenuueHue aHeprun Ha 1 ob o3HavaeT ee yBenuyeHve B W10 ~ 1,259 pasa.

MoxHOo npuBecTM Tabnuuy pacnpoCTpaHeHHbIX COOTHOLLIEHWUIA HAaNPSKEHWIA, SHEPIUIA U COOTBETCTBYHOLLMX
neunben:

D U./U, E/E,

0 ob 1 1

106 =1,12 =~ 1,26

3 0b = 1,41 =2

6 ob =2 =4

10 nb = 3,16 10

14 pb =5 =25

20 pb 10 100

26 nb =20 =400

34 nb =50 = 2500
40 pb 100 10 000
46 ob = 200 =~ 40 000
60 nb 1000 1000 000
80 ob 10 000 100 000 000
100 ob 100 000 10 000 000 000

4.1.3.2. MunnuBonbTbl U geundensl. KoadduumeHT ycuneHuns

PaccmoTprm ocobeHHocTn yeunenns AD curHana Ha npumepe cuctembl A-Line PCI-1.

Onektpuyeckuin curHan AD ¢ MNMADS nocTynaeT Ha BXOA npegycunutens (OTAEeNbHOro UM COBMELLLEHHOMO

¢ MADJ), ycunmeaeTtca n nepegaeTcs No curHanbHoMy kabento ganble B AS cucteMy. Ha npaktuke
MakcuMMarbHbIA pa3Max curHana A Ha BXo4e npesycunutens MoxeT COCTaBNATb NPUGNU3NTENBHO OT MUHYC
100 000 go nntoc 100 000 mkB (x0,1 B unn 0,2 B ot nuka o nuka, p2p). Amnnutygon AS nmnynbca
Ha3bIBaeTCA MaKCUMYM MOMOXUTENBHON YacTu 3NEKTPUYECKOro HanpseHnst Ha Boixoae MNMAD (Ha Bxoae
npegycunutens) B npefenax AnuTenbHOCTU uMmnynbeca. lNockonbky amnnutyga A3 pernctpmpyembix
NMMNYJbCOB MMEET OYeHb BOoNbLUIOK AMHAMUYecKnii guanasoH (o1 5 MkB go 100 mB), o6bl4HO amnnuTygy

A3 nmnynbCcoB NpeAcTaBnsoT B lorapudmmuydeckon wkane, B geunbenax (obas, oTHocuTensHo 6aszoBoro
ypoBHsi Aon = 1 MKB, kak npasuno, ot 0 go 100 gb).

MprBeaemM HekoTopble NnornesHble opMynbl pacdeTa aMmnnnTyg AS UMMNYNbCOB (OTMETUM, UTO B TEXHUYECKOM
[JOKYMEHTaLMK, CTaTbsAX, CTaHaapTax Mno akyCTUYecKon aMUcCUM nogd amnnuTyaoi Bceraa noHMmaeTcs
amnnutyaa Ha Bbixoge MAD, T. e. amMnnUTyaa Ha BXoge npeaycunutens).

AmMnnuTyna B OB, npuBeaeHHas K BXoAy NpeaycunuTens:

A
A = ZOlg( “"B) (3)
Aon
AvnnuTtyga B ab, npuBeaeHHas Kk BXxody NpeayCcuUnuTens, ¢ y4eToM KoadduumneHTa yCUneHus npeaycunutens:
AI
Ay = 20lg ( AM"B) — K5 (4)
o1

AmnnuTyga B MKB, npuBeaeHHasi kK BxoZy npeaycunutens:

AAB
Ay = Ay 1020 (5)
AmMnnutyga B MKB Ha BbIxoge npegycunuTens, C y4eToM ero KoauumneHTa yCuneHus:

, A,ELB+KAE
' = A,,107 20 (6)

CBsi3b MeXY KO3(MDULIMEHTOM YCUNEHUS NpeaycunuTens B AeLnbenax u pasax:
Kos = 201g(Kpas) (7)
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K
Kpaz = 1070 ®).
roe:
Awxs, Aos — aMNNUTyga Ha BXo4e Npeaycunurens;
A’uks — aMNNUTy4a Ha BbIXOAE NpeaycunuTens;
Aon, MKB — onopHoe HanpsbkeHune, npuHumaemoe 3a 0 b, B npaktuke ASK onopHoe HanpsixeHne
npuHumaetcs 3a 1 MkB;
Kas — kO3 pULMEHT yCcuneHus npegycunutens B geumnbenax;
Kpaz — KO3 (PMLUMEHT yCUNeHnst NpeaycunuTens B pasax.

CnpaBoyHasi LuKana akyCTU4eCKON 3MUCCUN:

3HauveHue abas HanpsixeHue Ha Bbixoge MNAJ
0 nbas 1 MkB
20 nbas 10 mkB
40 pbas 100 mkB
60 obas 1000 mkB (1 mB)
80 nbas 10 000 mkB (10 mB)
100 ABAs 100 000 MKB (100 MB)

4.1.3.3. Mpenycunutens n ALUIM A3 cuctemsl

B npegycunutene A3 cuctembl Tuna PCI-1 (rge 66l OH HM Gbln pacnonoXeH) curHan ycunmeaeTcs,

B 3aBMICMMOCTM OT Ko3dhpmumeHTa yecunennst npegycunutens, Ha 26 agb, 34 gb, 40 gb (7. e. B 20, 50 nnn

100 pa3 cooTBETCTBEHHO). [INs pasHbIx Mogenen npegycunutenen nnm coBMmeLLleHHbIx NAD amnnntyga

Ha BbIXOAe npegycunuTens moxeT cocTaBnath 4o 2+10 B (unm go 20 B p2p), npu amnnutyae Ha Bbixoge MNAJ
0,1 B (unn 100 gbas):

e ans npenycunutensa ¢ Kneeg = 26 ab — ycunenwne B 20 pas - 2 B;

e anga npegycunutens ¢ Kneeg = 34 gb — ycunenwne B 50 pas — 5 B;

e nns npegycunutens ¢ Knpeg = 40 ab — ycunenne B 100 pas — 10 B.

[anee curHan noctynaet Ha Bxog ALIM A3 cructembl. BaxkHbiMn xapaktepuctukammn AL sensoTcs
pa3psaHOCTb, AManasoH HanpshKeHUs BXOOHOMO CUrHana, B KOTOPOM aHanoro-LmMdpoBoe npeobpasoBaHme
npoucxoauT 6e3 nckakeHun u 3awwkana (cM. puc. 4.2) (unu, nHave, MakcumarbHasi uamepsiemas amnnmTyga).
Honyctumoe BxogHoe HanpsbkeHne AL cuctembl A-Line PCI-1 (16-pa3psgHein ALM) cocTaBnsieT npumMepHo
12,005 B (unn 4 Bpzp).

Ecnu onsa ycunexus curHana ucnonb3ytoTcs CTaH4apTHbIE NPEeAYCUNUTENY C KO3(PMULIMEHTOM YCUIEHNS

26 gb, T. e. 20 pa3 (unu coBmeLlleHHble MAD ¢ Takum xe k0adhPUUNEHTOM NPeSyCUNeHns), To curHan
amnnutygon 100 mB (100 gb) ycunusaetcsa go 2 B n npoxoaut yepes AL, He uckaxascs. CurHansl

¢ bonbLuen aMnnMTygon NCKaXKaloTCst Npy oundpoBke, T. €. MPOUCXOOUT T. H. 3awkan (cMm. pasgen 4.1.4). Ecnim
ncnonb3ylTca npegycunutenu ¢ koagpduumneHtom 34 ob (1. e. 50 pas), To 3aluKkan Ha4YMHaeTCs Npy curHane
amnnutygon 40 mB (92 gb), koTopbin ycunmBaeTcsa o Tex xe 2 B. Ecnu ¢ cuctemon A-Line PCI-1
ncnonb3ylTca npegycunutenu ¢ koadgpuunentom 40 b (1. e. 100 pas) unu WMpoKo pacnpoCcTpaHeHHbIE
coBMmeLleHHble [TAD R151 (PAC, Knreg = 40 ab), To 3awwkan HauymMHaeTcsa npu curHane amnnutygon 20 B

(86 ob), koTopbIV Takke ycunmeaeTcsa o 2 B.

B ntobom cnyyae curHan ot npegycunuTens orpaHMuYMBaeTCs BXOOAHbIM HanpsbkeHnem AL — 2 005 000 mkB.
Taknm obpasom, obLias hopmyna aMmnauTyapl, Ha KOTOPOM NPOUCXOAUT «3awwkan» PCl-cuctemsl, BoIrnagut
Tak:

Aszawkan = 126 06 — Knpeg 9)
Aoss = min (Asawkan; 20lg (A'wks/ Aon) — Knpea) = min (126 — Knpeg, 20lg (A'wks/ Aon) — Knpen) (10)
B cucteme PCI-1 onsa cormacoBaHns cUCTeMbl C NPeayCUNUTENSMN pasHoro Tuna crnyxut napameTp Kneeg
BKNaaku «ononHuTtensHO» OkHa «[lapameTpbl kaHanos» (pasgen 7.5.2). 9ToT napaMeTp MOXET ObITb 3a4aH

VMHOMBUOYanbHO ANA KaXO0ro kaHana n obecnevmBaeT cornacoBaHne ¢ pacnpocTpaHEeHHbIMU MOAENAMMU
npegycunutenen / coBMeLLEeHHbIX npeobpasoBaTenen.

BAXHO:
[na agexksaTHOW perncTpauuy amnanTyabl U CBA3AHHbIX C HEV NapameTpoB HEO6XOAMMO BbICTaBUTb
Knpen B COOTBETCTBUM C MapameTpamun ncnonbdyemoro npeaycnnutensa/lNA3 — AD cuctema AormkHa
«3HaTb» KOIMPULMEHT YyCUNEHUS NOAKNIOYEHHOrO K HEW NpeaycunuTensi.

4.1.3.4. [pakTnyeckoe ucnonb3oBaHMe pa3nuyHbIX npegycunurtenen B PCl-cucrtemax

Mockonbky ¢ A3 cuctemamm PCI-1 MOryT npyMeHsATbCS Kak cTaHgapTHble npegycunutenu ALP-01
€ koadppmumeHToM yeunenns 26 ab, Tak u npegycunutenu nnm cosmelleHHole MNMAS ¢ gpyrumm
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KoappuumeHTammn ycunerus (B otnmdmre ot DDM- n DS-cuctem, rae npegycunutenbs SBRSeTCS YacTbio
Moayns/KoHBepTepa U He MOXeT OblTb 3aMeHeH Ha ApYrow), CYMTaeM Hy>XHbIM NOoKa3aTb HAaCTPOWMKY CUCTEMbI
Ansi paboTbl C TakKMMU NpeayCcUnMTENnsIMu.

Mpumep:

MpumeHeHune npegycunutenen 26 ob (ycunenune B 20 pa3) B cucteme PCI-1:

Knpen BoicTaBneH Ha 26 ob (yposeHsb 3awkana 100 gb):

Ons nmnyneca 60 gb (1000 mkB):

Ass = min (126 — 26; 20lg (1000 * 20/ 1) — 26) = min (100; 60) = 60 0b

Ons umnynsca 100 gb (100 000 mkB):

Ass = min (126 — 26; 20Ig (100 000 *20/ 1) — 26) = min (100; 100) = 100 6b

Ons nmnynsca 106 gb (200 000 mkB):

Ass = min (126 — 26; 20Ig (200 000 *20/ 1) — 26) = min (100; 106) = 100 6b

MMnynbCbl Kak HU3KOM, Tak 1 BbICOKOW aMNNUTyabl PETMCTPUPYHOTCS NPaBUITbHO, UMMYIbChI,
npesbiwatrowme 100 ob B pesynbTaTe 3allkana, peructpupytotes kak 100 ab.

MpumeHeHune npepycunutenen 34 gb (ycunenune B 50 pa3) B cucteme PCI-1:
Knpen BoicTaBneH Ha 34 b (ypoBeHb 3awkana 92 ob):

Ons nmnyneca 60 gb (1000 mkB):

Ass = min (126 — 34, 20Ilg (1000 * 50/ 1) — 34) = min (92; 60) = 60 06

Ons umnynsca 92 ob (40 000 mkB):

Aos = min (126 — 34; 20Ig (40 000 * 50/ 1) — 34) = min (92; 92) = 92 0b

Ons umnynsca 94 ob (50 000 mkB):

Aos = min (126 — 34, 20Ig (50 000 * 50/ 1) — 34) = min (92; 94) = 92 0b

Ons wmnynsca 100 gb (100 000 mkB):

Aos = min (126 — 34; 20Ig (100 000 * 50/ 1) — 34) = min (92; 100) = 92 0b
MMnynbCbl HU3KOM amMnnUTYyAbl PETMCTPUPYIOTCS NPaBUibHO, MMMNYMbChI ¢ aMnnnTygon donee 92 ob
«0obpesatoTcay no aTomy yposHio (92 ob).

[MpaKkTM4eckn 3TO MOXET UMETb 3Ha4YeHue, HanpumMep, B CreayoLwen cuTyaumn: npu NnpoBeaeHun
Kanubposku (cM. pasgen 7.7.1) unu npoepku MNA3 (cm. pasgen 12.5) okono kaxgoro ua NA3
NPOW3BOAMTCS UMMYMbLC UMUTATOPA, NPY 3TOM Ha pasHbix MNMAD no dakty (BBUAY ocobeHHocTer MNADJ,
Ka4yecTBa ero yCTaHOBKM) UMMYJSbC MMUTaTOpa MOXET ObITb 3aperMcTpupoBaH kak 92, 94, 100 b

(a Takon pasbpoc HegonycTMM), HO onepaTtop BuanT Be3ge 92 ab.

Ecnun xe ana npeaycunutens 34 ab Knpen oumboyHo BbicTaBneH, Hanpumep, Ha 26 ab:

Ons nmnynesca 60 gb (1000 mkB):

Aos = min (126 — 26; 20lg (1000 * 50/ 1) — 26) = min (100; 68) = 68 0b

Ons nmnynsca 80 gb (10 000 mkB):

Aos = min (126 - 26; 20Ig (10 000 * 50/ 1) - 26) = min (100; 88) = 88 6b

Ons umnynsca 100 gb (100 000 mkB):

Aos = min (126 - 26, 20Ig (100 000 * 50/ 1) — 26) = min (100; 100) = 100 0b

Ons nmnynsca 106 gb (200 000 mkB):

Aos = min (126 - 26, 20Ig (200 000 * 50/ 1) — 26) = min (100; 114) = 100 0b

B aToM cuTyauumn Bce UMNynbCbl PEFUCTPUPYIOTCS C HEBEPHON aMNUTYAON: UMMYIbCbl BbICOKON
amnnutyapl «obpesatotcsa» no yposHio 100 ab (Ha 34 — 26 = 8 b Bbliwe, YeM ypOBEHb «KKOPPEKTHOM»
obpesku (34 — 26 ab)), MnynbCbl ¢ amnNnMTygown Hxe 100 oAb perncTpupyoTca ¢ aMnNNUTY4oN Bbille
peanbHou, uMnynsc ¢ amnnutygon 100 ob dakTuyeckn crnyyanHo perucTpupyeTcsi ¢ Takon xe
amMmnnuTygomn.

[lns Takmx curHanoB OcCTarbHble napamMmeTpbl (AJ'II/ITeJ'IbHOCTb, Bbl6p00b| nT. ,El,.) TaKkxe 6y,EI,yT HEBEPHO
M3MepeHbI.

Takum obpasom:

Mpun npumeHeHumn ¢ cuctemon PCI-1 npegycunutenen ¢ koadduumeHToM yeuneHus 6onee 26 ob
BbICOKOAMNNUTYOHbIE cUrHarbl «obpesatoTcay npegycunutenem n/unun ALIMN cuctemel (cm. puc. 4.2). IMpu
perncTpaumm MOLLHbIX CUrHANOB 3aLlkan 6yaeT MMeTb MecTO M NpU TakMxX NpeaycunuTensix, Ho ¢ 3TUM
npegycunvuTenemM cuctema umeeT Hanbornee LUMPOKUIA AUHAMUYECKMI ananasoH. Beibop koadduumeHTa
ycunieHus AL onucaH B cnefytolem pasgene.

Mpu pernctpaumm ganHeix napameTp Kneeg JOJMKEH GbiTh MpaBuibHO BbICTABMEH 4115 BCEX KAHANoB
(otmeTnm, yTo B DDM-cnctemax Takom npobnembl HeT). HeBepHO BbiCTaBneHHbIN Knpen BegeT

K HeobpaTUMO HEBEPHOW perncTpaumn amnnMTyabl U Apyrux napaMmeTpoB UMnynbea.

[nsa Bcex cuctem A-Line 3anuckiBaetcs B hann nnu/v BeIBOAUTCS Ha 3KpaH aMmnnuTyga Ha Boixoge MADJ,
N ee 3Ha4YeHue Npu OTCYTCTBMM 3aLlKara He 3aBUCUT OT KO3 PULIMEHTa YCUITEHNsI NPEAYCUNUTENS NNn
MoAyrns (Npw yCrnoBMmn KOPPEKTHO 3agaHHOro yeunexus npegycunurtens ans PCl-cuctem).
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4.1.3.5. PaspsagHocTtb AL n BbIGOp KO3chdnLmMeHTa ycuneHus CUCTeMbl
lMockonbKy amnnuMTyaa 3aperncTpupoBaHHoro AQ nmnyrnbca XpaHuTcs B doainne gaHHbix B eguHuuax AL, ons
npeacTaBneHnst ee B MUKPOBOSbTax Unun geumnbenax Heobxoanmbl AONOMNHUTENbHbIE Npeobpa3oBaHus,
KOTOpble NPOBOASATCA aBTOMAaTUYECKUN, MPU OTKPLITUK dhanna, C UCMoNb30BaHMEM NapameTpoB, KOTOPbIe Takke
HaxogsTcs B dhavine AaHHblx A-Line.

To4HOCTb U3MepeHns amnauTyapl AS MMMynbca 3aBUCUMT OT CaMOro U3MEepPSAEMOro NMMynbca, paspsigHOCTM
AL n KoahduumneHToB yeuneHus npegycunuTenst u CUcTeMol.

Tak, Hanpumep, paspsigHocTs AL cuctem PCI-1 n PCI-2 16 6uT (p2p), cuctemsl DDM-1 — 14 6uT (p2p), Ans
cuctembl DDM-2 — 18 6uT (p2p), DS — 16 6uT (p2p).

A-Line PCI-1

Ona cuctem PCI-1 v npegycunutens 26 gb (20 pa3) aTto o3HavaeT, 4To ycuneHHbiv curHan (4 B p2p)
pa3bueaeTcs Ha 65 536 (2'%) uHTepeanos, BenuunHa kaxaoro coctaensaeT 4 010 000 / 65 536 = 61,19 MkB,
UI1, No OTHOLLEHMIO K BXxoay npegycunutens,— 61,19 /20 = 3,06 mkB.

Mpwn 3TOM NpK UCNONb30BaHWUK NpegycUnNUTens Ha 26 ab, ecnv peanbHas amnNNUTyaa cUrHana coctaBnsieT oT
0 po 3,06 mkB, To nocne ouundpoBku oHa byaeT cooTBeTcTBoBaTh 1 ea. AL (3,06 MkB) 1, BbipaxeHHasi B Ab,
Oynet cooTBeTcTBOBaTh 9,71 AB BHE 3aBMCMMOCTM OT €€ AencTBuTenbHOM amnnntyabl. COOTBETCTBEHHO,
curHan ¢ amnnutygon ot 3,06 go 6,12 mkB cootBeTtcTtByeT 2 ea. ALIM n 15,73 ab.

MockonbKy Lar nsMeHeHus nopora annapaTypsbl (a Takke, KOHEYHO, 1 Lar pernctpauum amnimTyabl
obpabatbiBaemoro curHana) He MoxeT bbiTb MeHee 1 eq. AL, HacTpolka nopora npu BbinonHeHun AK

B YCITOBMSIX HA3KOTrO YPOBHS LLUYMOB M, COOTBETCTBEHHO, HU3KUX NMOPOroB OyAeT OTHOCUTENBHO rpy6oin. [Ans
cnabbix cUrHanoB onpeaeneHne Apyrux napaMmeTpoB UMMYIbCOB — ANUTENbHOCTU, KONMYECTBA BbIOPOCOB,

a Takke bopma ocumnnorpamm — Takke 0yaeT OTHOCUTENBHO HETOYHBIM.

B Tabnuue Huxe npyBeAeHbl AaHHbIE NO 3HAYEHUAM HAMPSKEHUN Ha BXOAE U BbIXO4e NpeayCcunuTensl, equHuL,
AU n cooteeTcTBYOWMM amnnuTtygam B b ans cuctemsl PCI-1 n npeaycunutenen 26, 34 n 40 gb.

Onsa npegycunutens Ona npegycunutens Onsa npegycunutens
Cucrtema PCI-1 K.s = 26 pb K.s =34 nb K.s =40 pb
(20 pas3) (50 pas) (100 pa3)
MKB Ha BbIxoge MKB Ha MKB Ha MKB Ha
en. AN npegycunutens Bxogpe NY '?f A? Bxogpe NY '?f A? Bxogpe NY '?f A?
(A’wa) (Awce) s (Awks) s (Awcs) s
1 2 3 4 5 6 7 8

1 61,19 3,06 9,71 1,22 1,75 0,61 -4,27

2 122,38 6,12 15,73 2,45 7,77 1,22 1,75

3 183,56 9,18 19,26 3,67 11,30 1,84 5,28

4 244,75 12,24 21,75 4,90 13,80 2,45 7,77

5 305,94 15,30 23,69 6,12 15,73 3,06 9,71
6 367,13 18,36 25,28 7,34 17,32 3,67 11,30

7 428,31 21,42 26,61 8,57 18,66 4,28 12,64

8 489,50 24,48 27,77 9,79 19,82 4,90 13,80
9 550,69 27,53 28,80 11,01 20,84 5,51 14,82
10 611,88 30,59 29,71 12,24 21,75 6,12 15,73
20 1223,75 61,19 85,73 24,48 27,77 12,24 21,75
50 3059,39 152,97 43,69 61,19 35,73 30,59 29,71
100 61 18,77 305,94 49,71 122,38 41,75 61,19 35,73
200 12 237,55 611,88 558 244,75 47,77 122,38 41,75
500 30 593,87 1529,69 63,69 611,88 5586 305,94 49,71
1000 61 187,74 3059,39 69,71 1223,75 61,75 611,88 55,73
2000 122 375,49 6118,77 75,73 2447 51 67,77 1223,75 61,75
5000 305 938,72 15 296,94 83,69 6118,77 75,73 3059,39 69,71
10 000 611 877,44 30 593,87 89,71 12 237,55 81,75 6118,77 75,73
16 384 1 002 500,00 50 125,00 94,00 20 050,00 86,04 10 025,00 80,02
32768 2 005 000,00 100 250,00 100,02 40 100,00 92,06 20 050,00 86,04

Ha npakTuke oundpoBKy CUrHANOB MOXHO CYMTaTb MPUEMEMOW B CUTyauuMm, Koraa aMmnnuTyaa curHana
OLEHMBAETCS, U, COOTBETCTBEHHO, YCTaHaBMNMBaeTCH Nopor, C NorpeLlHocTbio He 6onee 10 %, T. e. npuMepHo
1 ob, aT0 NpoucxoguT B criyyae, koraa amnnutyaa B eq. AL coctaenset 10 1 Gonee.

Ona 26 ob npegycunuTenen ato cootBeTcTByeT 29 AB. Mpu ncnonb3oBaHny NpeaBapuTErbHbLIX YeunuTenemn
¢ ycuneHvem 34 n 40 gb «paspelueHne» cucTeMbl Ha MarnbIX amnnuMTygax ctaHosutcd nyywe — 10 eq. AL
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cooTBeTCTBYIOT amnnutygam 21 u 15 ab, 1. e. npeaycunutenu Ha 34 n 40 gb no3BonsaloT ouMdpPOBLIBATL
cnabble curHanbl ¢ 6onbLUen TOYHOCTLIO. B TO ke BpeMsi ucnonb3oBaHune npegycunutenen Ha 34 n 40 pb
npuBoauT K 6onee paHHeMy NosiBNeHWIO 3alkana. OgHako Ansa « ManoLwyMsAWmnX» UCTbITaHUI, B KOTOPbIX
aZilekBaTHas perncrpaums sbicokux amnnutyg (> 80-90 ab) He Tak BaxHa (Hanpumep, KOPPO3NOHHOE

COCTOSIHVE OHWLL, pe3epByapoB), Korga Heo6X04MMO OMYCTUTb MOPOT Kak MOXHO HUXKE M MakCUMarbHO yCUINUTb
cnabble curHanel, ucnone3oBanue 34 ob (v 6onee) npegycunutenen npegnovtutensHee (Kneeg JOIMKEH
ObITb NPaBUIbHO BbICTABIEH).

Bce BbileonucaHHoe B Lenom BepHo v ansg cuctemsl PCI-2.

A-Line DDM-1

Wcnonb3oBaHue AS cuctem ¢ 14-paspsgHbimu AL (A-Line DDM-1, ctapas cuctema PCI-4) nmeet cBoum
ocobeHHocTu. KonnyecTeo nHtepsanoB Takux AL coctaBnset 16 384 ot nuka oo nuka unm 8192 ot Hyns

[0 nuka.

BxogHoe HanpsikeHue AL cuctembl A-Line DDM-1 coctaensieT +2,5 B (unu 5 Bp2p). Taknum obpasom, ogHom
eonHuue AL cootBeTcTByeT 305,18 MKB Ha Bbixoge npegycunutens (Bxoge ALM). HanpsikeHue,
cooTBeTCTBYOLWEee eamHuue AL, npuBegeHHoe ko BXody npegycunuTens (Mnv Mogynst), 3aBuUcut ot
KoabdmumeHTa ycuneHus. N3-3a 6onee y3koro guHammyeckoro gnanasoHa cuctem DDM-1 n PCI-4
KO3(PDULMEHT yCUNeHms HeoOX0AMMO U3MEHATb Ha pa3HbIX aTanax ucnbiTaHua (cM. pasgen 7.5.3).
KoadhpumumeHT ycuneHusa B DDM-1 cuctemax (npegycunutens 8 DDM-1 BcTpoeH B mogynb, umeeT
nepemMeHHbIN KO3 MULIMEHT YCUNeHns 1 ynpasnseTca NnporpaMMHo) 3agaetcs B avanasoHe ot 20 go 60 ob
npu onpegeneHMm napameTpoB UCMbITaHWs B ananore «apameTpbl kaHanoB» 1 ABNseTcs pakTuieckm

KO3 DULMEHTOM YCUNEHUSA MOYIISA.
B PCI-4 koadpdunumneHT yecuneHns hopMmmpyeTcs 13 KoappuumeHTa yeuneHms npegycunutens unm
coBmeLleHHoro MAD (26, 34, 40 ab) n koadduumneHTa ycuneHns cuctemsl (eCnm KOIMMPULMEHTbI yCUNeHus

BblpaXeHbl B 4B, MOXHO X NPOCTO CROXNUTb).

Takum obpasom, ansa 14-paspsgHoro AL npu koadduumneHte ycunenna 20 ab nepsas eamymua AL
cooTBeTcTBYET 29,7 ABb Ha BXoAe Moayns (Npegycunutens), a permctpaumnst amnnutya MMnyrbcoB
N perynupoBka nopora CtTaHoBATCA npuemnembiMu ¢ 48 b (cm. Tabnuuy Hmxe).

MpeacrtaBnseTcs onTMMarnbHbIM UCMOMb30BaHWE AManasoHa KoadduumneHToB yeunenuns ot 26 go 40 gb. Ecnu
Ba)XHa afleKkBaTHasi perucTpaumsi BbICOKMX aMnnuTyg (B NnepByto ovepedb, Npu kanmbposke MNAJ),
ncnonb3yeTcs ycuneHune 26 ob, npy cTaHgapTHOM UCMbITAHUW U MCNONb30BaHMM Nopora okosno 35 ab
yCcureHne gormkHo 6biTb 34 ob, Nnpy NpoBeaeHNN NCMNbITAHUI B YCITOBUSAAX HU3KOrO ypoBHs nopora — 40 gb.

Cucrema YcuneHue YcuneHue Ycunenue YcuneHnune
DDM-1 K.s =20 pb K.s = 26 nb K.s = 34 nb K.z =40 pb
(10 pas) (20 pas) (50 pas) (100 pas)

on. MKB Ha MKB Ha ABns MKB Ha ABno MKB Ha ABns MKB Ha ABns

AL Bblxc{ne ny Bxope MY (Ae) Bxope MY (As) Bxope MY (Ass) Bxope MYy (Ae)
(A’we) (Awe) (Auks) (Awke) (Awks)

1 305,18 30,5 29,7 15,3 23,7 6,1 15,7 3.1 9,7
2 610,35 61,0 35,7 30,5 29,7 12,2 21,7 6,1 15,7
3 915,53 91,6 39,2 45,8 33,2 18,3 25,3 9,2 19,2
4 1220,70 1221 41,7 61,0 35,7 24,4 27,8 12,2 21,7
5 1525,88 152,6 43,7 76,3 37,6 30,5 29,7 15,3 23,7
6 1831,05 183,1 45,3 91,6 39,2 36,6 31,3 18,3 25,3
7 2136,23 213,6 46,6 106,8 40,6 42,7 32,6 21,4 26,6
8 2441,41 244 1 47,8 122,1 41,7 48,8 33,8 24,4 27,8
9 2746,58 2747 48,8 137,3 42,8 54,9 34,8 27,5 28,8
10 3051,76 305,2 49,7 152,6 43,7 61,0 35,7 30,5 29,7
20 6103,52 610,4 55,7 305,2 49,7 122,1 41,7 61,0 35,7
50 15 258,79 1525,9 63,7 762,9 57,6 305,2 49,7 152,6 43,7
100 30 517,58 3051,8 69,7 1525,9 63,7 610,4 55,7 305,2 49,7
200 61 035,16 6103,5 75,7 3051,8 69,7 1220,7 61,7 610,4 55,7
500 152 587,89 15 258,8 83,7 7629,4 77,6 3051,8 69,7 1525,9 63,7
1000 | 305175,78 30517,6 89,7 15 258,8 83,7 6103,5 75,7 3051,8 69,7
2000 610 351,56 61 035,2 95,7 30 517,6 89,7 12 207,0 81,7 6103,5 75,7
5000 | 1525878,91 152 587,9 103,7 76 293,9 97,6 30 517,6 89,7 15 258,8 83,7
8192 | 2500 000,00 | 250 000,0 108,0 125 000,0 101,9 50 000,0 94,0 25000,0 88,0
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4.1.4. 3dphekT 3awkana AL

OdhekT 3alukana BO3HMKAET B criyvae, ecnv amnnutyga curHana Ha Bxoge AL npeBbiwaeT gonycrnmoe
BXogHoe HanpsibkeHne atoro ALIM. Ha ocumnnorpamme 3To BbIrMAAUT Tak, kak noka3aHo Ha puc. 4.2,
amnnuTyaa B geunbenax umMnynbca ¢ 3allkanoM COCTaBNAeT MakCUMarnbHO BO3MOXHOE 3HaYeHMe C y4eToM
paspsgHocTy AL n koaddumumeHTa yeuneHus npegycunutens. 3annucs MMNynbca ¢ 3allikanom nosyyaet
dnar «A» (cMm. pasgen 4.4.1).

B eanHumuax AU yposeHb 3alukana coctaenseT +32 768 gna cuctem PCI-1, PCI-2, DS, +8192 ans DDM-1
n +131 072 aons cuctembl DDM-2.

B dhannax gaHHbIX UMMyMbCbl, COOTBETCTBYIOLLME CUrHamMy C 3allKanom, MapkKupyrTCs COOTBETCTBYOLLMM
dnarom (cpnar A). Hanmune cnara A o3HavaeT, YTO CUrHan NCKaxKeH (3TO KacaeTcs kak aMnnuTyapl, Tak

n gpyrmx A3 napameTpoB, a Takke ocuunnorpaMmmsl). MiHorga BO3mMoXHa cuTyauus, Koraa amnnutyga
3aperMcTpupoBaHHOro curHana Hesbicoka (ropa3go mexblue 100 gb), Ho oH umeeT dnar A. 3To nponcxoauT,
Kak npaBwmo, Toraa, Korga curHan, MMEBLUUIA BbICOKOAMMMUTYAHYH HU3KOYACTOTHYO COCTaBMSOLLYIO, MPUBEN
K 3awwkany Ha AL, nocne oundpoBku npoLues Yyepes umdposor ounbTp, NOAABMBLUNN HU3KOYACTOTHYHO
cocTtaensowyo. CriegyeT nMeTb B BUAY, YTO NapaMeTpbl U OCUMUNIorpaMMa Takoro curHana, kak u octasnbHbIX
CUrHanoB ¢ dnarom A, SBMNSATCS UCKAXEHHbIMK (CM. pasgen 4.4.1).

2. Ocunanorpamma [en. ALNBpema [Mc)

" 10000

5000

-b000

1000070 400 800 1200 1600

Puc. 4.2. 3awkan no amnnutyae Ha ocuunnorpaMmve

4.1.5. Co6CcTBEHHbIE WYMbl CUCTEMbI, UX MUHUMU3ALIUA

B HEKOTOpbIX NPUMNOXEHUSIX (HAaNPUMeEpP, KOHTPOSIb KOPPO3MOHHOIO COCTOSIHUS OHULL pe3epByapoB)
Heobxoammo nposoanTs ASK npu MUHUMANbHO BO3MOXHOM MOPOre 1, COOTBETCTBEHHO, NPU MUHUMAambHbIX
wymax obopyaoBaHus.

Hwxe npmBeaeHbl wymoBble xapaktepuctukm uenu NMNAS GT200 — mogyne ALM-01 — A-Line DDM-1 gns
MaKkcMMarnbHO TUXUX YCNOBUI MpU U3MeHeHun ycunenus ctyneHamu 20, 26, 34, 40, 46 ob n, ganee, npu
nameHeHun nopora ¢ 30 go 26 ob. Pe3ynbTaThl NpeacTaBneHbl HA COOTBETCTBYOLLMX Agnarpammax (puc. 4.3).

BuaHo, 4TO Npu MCNonb3oBaHUN HU3KOTO KO3hduLmeHTa yeunernus wymsl ALIM npuBoaaT Kk ysenuveHuio
YPOBHS LWyMa Ha BEMWYUHY, aKkBMBaneHTHyto 1-2 ea. AUI. Kpome Toro, Ha ManbIx yCUNEeHUsiX MponcxoanTt
«obpeska» MMMynbCOB MO AOCTUXEHUM MaKCUMarnbHOM AnuTenbHOCTU (puc. 4.3r).

Takum 06pasom, KOHTPOrb NPK YCHOBUY MUHUMU3ALIMU LLYMOB HYXXHO NPOBOAUTbL MPU YCUITEHUN HE MeHee
34 b (npeanovytutensHee — 40 ob). [lanbHenwee yBenMyeHne yCcuneHns CMbicria He UMeeT, YPOBEHb LLyMa
ocTtaeTtcs Ha yposHe 30-32 b (puc. 4.3B).
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Puc. 4.3. OueHka WyMOBBIX XxapakTepucTuk cuctemol A-Line DDM-1:
ycuneHue (a), amnnutyaa (6), nopor (B), AnurenbHOCTb (r)

4.2. Crpykrypa MO A3 cuctem A-Line

MporpammHoe obecneyeHune (IMO) A3 cuctem A-Line pabotaeT nog MS Windows. OHo ncnonesyet
MHOrosagauvHble BO3MOXHOCTU 3TOW OnepaLmMoHHON cucTteMbl U obecnevmBaeT COBPEMEHHbIN NHAYCTPUAnbHbIN
NoAaxof K peructpaumn, aHanmay u oueHke aaHHbix AD koHTpons (puc. 4.4). MO cuctem A-Line BkntovaeT
crnegyoLme KOMMNOHEHTI:

e A-Line;
e A-Line OSC;
e A-Line Stat.

B HacTosilem PykoBoactee paccmatpmBaetcs 10 A-Line Bepcum 6.06, BoinyweHHon B 2021 r., paboTatoLlee
B cpeae Windows 10.

lMporpamma A-Line peannsoBaHa Kak yHMBepcanbHOe NpUoXeHne — ee HoBble BEPCUMU paboTaloT COBEPLUEHHO
O[MHaKOBO Ha Bcex npubopax MHorovmcrneHHoro cemencrea A-Line.

MO A-Line 6ecnnaTHo Kak st cbopa gaHHbIX, Tak U 4N X NpocmoTpa u 06paboTku, 1 AOCTYMHO Ha cante
komnaHum MHTEPKOHUC-UT (http://interunis-it.ru/ru/info/downloads/).
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Puc. 4.4. Ctpyktypa o6pa6oTkun gaHHbix A3K B MO A-Line

PaboTa c nporpammon goctaTo4HO NogpobHO onvcaHa B JoKymeHTe «A-Line PykoBoacTBo

nonb3oBaTtens» [39]. B HacTosAwem PykoBoAcTBe Mbl nonbiTaeMcs 06paTuTe BHUMaHWE NoNb3oBaTens Ha
0COBEHHOCTUN (PYHKLMOHMPOBAHNS U HaMboree YacTo Mcnonb3yemMble PYHKLMM, NoKa3aTb NpUMephI
NPaKTUYECKOro NpUMEHeHMs1, 0CODEHHOCTM pasnMyHbIX cnocoboB NpeaCcTaBNEHUS U aHanM3a, NOAroTOBKM

W OLIEHKM AaHHbIX; NPeACTaBUTb Hanboree MCnonb3yemMble, BaXKHble (PYHKLMM OCHOBHOW MporpaMMbl naketa —
nporpammbl A-Line.

Mporpamma A-Line oGecneunBaer:

e HacTponky AD cuctembl n perncrTpaumio gaHHbix ASK;

e  BM3yanusauumio AaHHbIx AD B BUAe Anarpamm u Tabnuu, Kak B pearibHOM BpeMeHu, Tak 1 npu
noctobpaboTke;

e  JIOKaLUO 3apErMcTpUpPOBaHHbLIX UCTOYHMKOB AD Kak B pearibHOM BPEMEHMU, TaK 1 Npu NocTobpaboTke;

e (bunbTpauuo PeErMcCTpUpyeEMbIX U 3apErMCTPUPOBAHHBIX AAHHBIX;

®  OLEHKY 3apermcTpMpoBaHHbIX AaHHbIX AD B COOTBETCTBMUN C PSAAOM KPUTEPUEB.

OcobeHHocTn paboThl MO, kacaroumecsi BONPOCOB NPeACTaBNEHNs U aHanu3a AaHHbIX, NpeacTaBleHbl
pasgenax 4.5.1,4.5.2, 4.6, nogrotoBkun — B pasgene 4.7.9, oueHkn — B pasgene 4.9, pernctpaumm gaHHbIX —
B pasgene 7.5.

4.3. 3anyck nporpammbl A-Line. lNepBoHavarbHble HACTPONKMN
Mporpamma 3anyckaeTcs cTaHAapTHeIM 0b6pa3om, n3 MmeHto Bee npunoxerms Windows.

Mpw 3anycke nporpamMma 3arpy>kaeT HaCcTPOMKN KoMMekca (mapamMeTpbl KaHanoB, PacrnonoXeHne OKOoH
oTobpaxeHns nHpopmauum) ns danna KoHdurypaumm (nosTomy 40 NoAadv NUTaHUA Ha nnathbl
npeAcTaBneHHoe Ha KpaHe YMCIo KaHanoB MOXET He coBnaaaTb ¢ (N3NYECKMM YMUCIIOM KaHaroB KOMMekca).
Wwms 3arpyxaemoro rno ymondanuto canna Hactpoek — A-LINE.CFG (ALINEDDM.CFG B Bepcusix 10 go 5.04,
BKITIOYMTENBHO), U OH JOIMKEH HAaXOAMTLCS B Narnke 3arpy3kv nporpammbl UM B COOTBETCTBYIOLLEN
BupTyansHon nanke Windows 10.

BHumaHue:
Ecnu 3arpyxaemblii N0 ymonyaHuio davin HacTpoek OTCYTCTBYeT
B YKa3aHHbIX MECTOMOMNOXEHUAX, TO NPU 3arpyske nporpamMmmbl
BbIBOAMTCSA coobLueHne 06 owmnbke (oTcyTCTBUMMU hanna (3¢ 8?:2:2 aoctyna x gaiiny a-ine.dig
KoHurypaumm) (cm. puc. 4.5), nocne yero nporpamma = Onucarue = Daiin He HailaeH.
3arpy>xaeTcs 1o «MyCcToro» aKkpaHa.

B Takon cutyaummn moxHo fobaBuTb HeobxoanMble auarpammbl
Yyepes NyHKT MeHo «MeHemkep OKOH», MOXHO OTKPbITb 63Kan
¢anna HacTtpoek (CFG) ¢ 6asoBbiMy HacTporkamm unu dann

C Nonb3oBaTeNbCKUMN HACTPONKaMu, KPOME TOro, MOXHO
nepeycTaHoBUTb Nporpammy.

AEKERMEL

Puc. 4.5. ®ann A-LINE.CFG
OTCYTCTBYET B Narke 3arpy3ku

Ecnu MK ncnone3yeTcs ToNbKO AN aHanm3a gaHHbIX MO0 ecny Bo3HMKNA He06XoAMMOCTL NapasnnensHo
€0 cO6OpOM [aHHbIX 3aMyCTUTb KOMWIO NPOrpaMmbl 4SS aHann3a paHee 3anMcaHHoro davna gaHHbIX,
pekoMeHayeTCs 3anyckaTb MPOrpaMMy C KIHo4oM «/p» (HY>KHO OTpeAaKTUpOBaThb SAPJbIK MPOrpaMmbl U
co34aTh ero KoMk ¢ JaHHbIM KroyoMm). B aTom criydae npoBepka ceTeBoro noAkntodeHnsa onoka cbopa

1 06paboTkM AaHHbIX HE MPOM3BOAUTCS, MporpaMma 3arpyxaetcsa ObiCTpee 1 He BO3HUKAET KOHMMKTa

C Konven nporpamMmbl, CHUMalOLLLEN JaHHbIE.
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Mpu nepsom 3anycke 1O A-Line Ha komnbloTEPE pekoMeHayeTCs 3aiTh B OKHO «HacTpowkun — MNapameTpsl...»
1 NPOBEPUTb, YTO CriefytoLLne HaCTPOMKM BKIIOYEHbI (CM. puc. 4.7):

e «3anpoc Ha coxpaHeHne danna KoOHUrypaLmm no BbIXOAY»;

e «He octaHaBnmBaTb paboTy ocumnorpada B pexxmme nayabl U3MepPEHNIN»;

o «OTOoBpaxeHWe KaHanoB» yCTaHOBUTE Ha «...CO CKBO3HOW HyMepaunemny.

Mpu ycnewwHom 3anycke nporpaMmmel B Tpee Windows AnnapatHan ownbKa.

nosiBMsieTcs MKoHKa nporpammbl — Bl | natowas goctyn
K ADQ koHconu (cMm. puc. 3.18), C MOMOLLIbIO KOTOPOM MOXHO
OLEHWTb NPaBUITbHOCTb 3arpy3kn cuctemol. Ecriv npu
3arnycke nporpaMMbl BO3HWUKaOT Npobnembl

C NOAKMOYEHNEM KoMMbloTepa kK 6roky cbopa n obpaboTku | Her
OaHHbIX (Hanpumep, Ha puc. 4.6), peluaTb UX HY>KHO No
anropuTMmy, NpeacTaBneHHomy B pasgene 3.6.

| CEA3kL C CeTeBLIM yoTpoicrEom: 10.100.41.22 He ycTaHOENEHE!
MonNebITaThCa YTaHOBWTL (BA3LT

Puc. 4.6. NMpo6nembl ¢ nogkntoveHUeM K 6roky
cbopa 1 06paboTKM AaHHbIX
MpumeyaHue:
HacTpowkun nporpammel A-Line xpaHaTcs
B (hannax Hactpoinkun (CFG). 3tux dpannos
OblBaeT HECKOSBKO, HO OAHOBPEMEHHO MOXET
MCMOoSb30BaTbCA TOMNbKO OAWNH U3 HUX. Dainbl
HacTpoeK MOryT co3faBaTbCsl, COXPaHATLCA

OBLwwe NapaMeTpel KOMIUIEKCE

1 3arpy>xatbcd ¢ HO‘MOLU'HO COOT?ETCTByIOLLI,VIX MNapameTpel akcropTa ] lNepeyeHs napameTpos ]
I‘IyHKTOB MeH «Panny». HaCTpOVIKVI BKITKOYaAKT [naeHee l CeTessie NogKNoYeHUA ]
B cebst Tun cuctemsbl A-Line, konnuecTtso T

n HaCTpOVIKVI KaHaroB, KOJiM4ecCcTBO U NapamMeTpbl OnopHoe HanpAxeHwe and selumcnednn ob (HB): [1000)

CTpaHuy, p360“|e|'0 cTona, Turbl, pa3mepbl Pasmep cTpaHuLEl TEKCTOBOMO NPOCMOTRE! ’W

N MecTonosioXXeHune 0T06pa)KaeMbIX 1N 3adaHHbIX
OKOH Aunarpamm, obuwue napamMeTpbl KOMNJiekca,
BonbLuon 06bem nHon nHopmaummn. Jta
MHd)OpMaLI,I/IFl MOXeT ObITb Heobxoanma ans
perMCTpau,MM/aHanmaa OaHHbIX KOHKPETHOro
ncnblTaHnA (Torp,a XenaTterbHO COXpaHUTb EauHWLE! M3MEPEHWA ANWHE MM

OToBpakeHie KaHaNos
" ¢ meoiiHoit HymepaLmeii pasgendTens: |/
¢ . .co ckBoSHOI HyMepauei

Pa3nENUTENE SEPKANEHBD KEHAN0E B NOKALIMA 5

HaCTpOVIKM noAd yHUKalbHbIM I/IMeHeM) NI HOCUTb v 3anpoc Ha coxpaHeHre haiina KoHDUrypDaLM Mo Beixoay
06LL|,VIIZ Xapakrtep. v MacwrafnpoBaHue ocuinnorpamMMel No ee MakcumMymy
Kpowme Toro, npu perncrpauyun/aHanuae gaHHbix AGK ™ Coxparams cryxebeaie parocTimeskue farbic
MCronb3ytoTes d)alhnbl nokaumm LFG, ynpaBneHue v :blnoanTb CMEKTPANEHEIR HANWMS B PEXMME cﬁc;pa;aHHbm
KOTOPbIMW NMPOV3BOAUTCS C MOMOLLIbIO MEHI0 «JloKaumsy. W' BotwicnaTh yTouerHoii criex Tp B pexiive noctobpatonar
o [+ KoageuueHTsl NapaMeTPMYECKIX BXOLOB YCTAHOBMTE M0 yMONYaHD
Onucanune pa6OTbI C 3TUMHnN Ct)al/l.l'laMM N3N0XeHo
[~ YcTaHOBMTE B CWHXPOHHOM TEKCTOBOM MPOCMOTPE CTATMUECKMIA PEXIM
B COOTBETCTBYIOLLIEM pasaene (46), 34ecCb Mbl CHUTAEM
o [~ PaspewwTe nogauy KOMaHL KAHANEM B DYUHOM DEXIME
HeobxoaMMbIM yKa3aTb, YTO HacTpOWuKM nokauunmn v
v He ocTaHasnMeaTts paboTy ocUMNNOrpata B PEXMME Nay skl MSMEpEHIA
(B TOM 4MCNE MNONoXeHNE N pasMepbl OKOH [~ He nowassiBats nereHay B oKHax ocuMnnorpamr  Beifpats
C AnarpamMmmMmamu HOKaLMM) COXPaHAKTCA OTAEJTbHO U 3a ™ Bbipasats coofeHWe 0 HANMYMK PA3MMUHEL NPOLMBOK MOy NeH
NX cBOEBPEMEHHbIM COXpaHeHUeEM HYXXHO cnegnTb. [¥ Becrw npoTokon: [report b
4.4, I'Iapameprl, peructpupyemMmbie AD cuctemom LIseT NMHIM Ha rpadwikax cyMmapHsis napameTpos  Beifpate
A-Line TonwmHa NMHKA 1 PasMep TOYEK Ha rpaduKax 1 :‘
Mpu peructpauun gaHHbIx cuctembl A-Line oopmupytot
carinbl AaHHbIX (ALD 1 OSC), KoTopble BKMOYaoT ok | _Omess | | |

cneaywoLmne Buabl 3anvncen:
e ALD-cpann: Puc. 4.7. Onanor «O6wune napameTpbl
- napameTpbl AD NMMynbCOB; Komnnekca»
AaHHble onpoca napaMeTpUYecKnx KaHaros;
YPOBEHb LyMa (LLYMOBbIE NOCHISKM), YPOBEHb Nopora, KO3 MUUNEHT YCUNeHWs, NofyYeHHbIe B Xo4e
n3MepeHust ycpeaHeHHble 3HavyeHns napameTpoB AD UMMNYbCOB (CpeaHAs amnnuTyaa, ANUTENbHOCTb,
BPEMS HapacTaHus, KONMYeCTBO BbIBPOCOB, IHEPTMNS MO KaXKOOMY KaHany);
NHOPMALNS O CUCTEMHBIX KOMaHAax;
- cnyxxebHble 3anuncuy (3aronoBok darina, Mapkepbl U T. M.);
o OSC-thann:
- COOTBETCTBYIOLIME MMMYMbCcam 3anucu (kagpbl) OpMbl BOMHbI (OCUUNNOrpaMMbl);
- Bpems perncrpaumm (Hadana) Kakgon ocumnnorpaMmmbl U1 HOMEp KaHana;
- cnyxebHble 3anvcy (3aronosok danna u T. n.).
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4.41. A3 mnynbcbl

dopmupyembinn cuctemamm A-Line Habop napameTtpoB AD nMMynbca BKIHOYaET U3MepAeMble U BblYMCNSEMbIE
napameTpbl (CM. puc. 4.8), Np1MBeAeHbl TaKkKe COOTBETCTBYIOLLME AHITIMNCKME TEPMUHBI, UCMOSTb3yeMble
B HEKOTOPOM AononHutensHom 0.

N3mepsiemble napameTpbl:

e [lata n Bpems peructpauum, AA.MM.IT. Y4:MM:CC + MKC — JaTa 1 TOYHOe BpeMs Hadvana curHana A
(MOMeEHT BpeMeHn NepBoro npeBbIleHnst nopora). B Tabnvuax BpemMs BbIBOAMTCA B hopMaTe Y4:MM:CC.MKC
(MK Y4:MM:CC.MKC.HC, B 3aBUCUMOCTI OT TUMa CUCTEMbI), Ha AnarpamMmmax — B cekyHaax. Bpems
perncTpauumn MmMnyrbCOB CUHXPOHU3NPOBAHO MO BCEM KaHanaMm AD CUCTEMBbI (UITN HECKOMbKMX
CYHXPOHMN3MPOBaHHbIX AD cuctem).

B draiine Bpemsi xpaHutcs B popmate UTC, n npy M3MEHEHUN HACTPOEK YAacOBOro Nosica BbIBOAUMOE Ha
3KpaH BpPeMsi UMMNYIbCOB OYAET CKOPPEKTUPOBAHO;

o Bpewms ot cTapTa, ¢ — Bpems B ceKyHAax OT Hayana ucnbitanus (Time);

e Howmep kaHana — HoMep kaHara, No KOTopoMy 3apermctpupoaH umnynesc (Channel), B Tabnuue aTa
MHopmauna aybnupyeTtca uBeTom KaHana (cm. pasgen 4.5.1);

o Amnnutypa, ea. AL, mkB, gb — makcumaneHaga amnnutyga AS nmnynbca (Amplitude), B eauHunyax
AU, mukpoBonbTax n agb, COOTBETCTBEHHO;

e JHeprus nmnynbca A3, eq. ALUM, mkB?*Mkc, ab, MARSE — sHeprus umnynsca A9 (Energy),
COOTBETCTBEHHO, B e. ALIMA2, B MkB?*MKc, B 4B oTHocUTEenNbHO 1 MKB2*MKC, a Takke OLieHKa nnoLuaam
nog ornbatowen umnynbca AS (MARSE);

e [nuTenbHOCTb, MKC — UHTEPBAI BPEMEHN MEXAY Hayanom 1 KOHLIOM (MOMEHTOM BPEMEHM yXo4a curHana
HVXXe NoporoBoro ypoBHsi) uMmnynsca A3 (Duration);

e Bpewms HapacTaHus, MKC — UHTEpPBan BpeMeHU MeXay HayanomM umnynsca A3 1 MOMEHTOM, NPU KOTOPOM
aMnnuTyga nMnynbca JOCTUraeT CBOen MakcMMarnbHon BenuunHbl (Rise time);

e BbIGpoOCHI — 4MCIO NepeceyeHnin YCTaHOBIIEHHOMO MOPOroBOro YpoBHSA BHYTpU umMnynsca A3 (Counts);

e ®nar A - dnar 3awkana AL no amnnutyge (cm. pasgen 4.1.4);

e ®nar D — dnar okoH4YaHWs curHana no MakcumaribHOW ANUTENbHOCTMU.

Ctp.  Tekywan

| 1 - | 1 OTKpETE | 3arpg3HTb| 3ar0r|oBoK| Ypanure | CDHDaHHTb| PUnLTp | 3akpeme |

£ 085972 024 4745 16
18121113013 13 m 415 7834 414 333 330 43033428 3053 20 7

Puc. 4.8. MNapameTpsbl, peructpupyemolie cuctemamu A-Line

Bbluncnsemblie napameTpbl:

Arms, MmkB — cpegHekBagpaTnyHas amnnutyga umnynsca AJ;

Bbibpocbl/AnuT., Ky — ycpeaHeHHasa 4yacToTa, paccunTbiBaeTcsa 4ns umnynbca AS Kak OTHOLLEHNE
KonuyecTBa BbIOPOCOB K ANNTENBHOCTH;

Amax/Arms — OTHOLUEHME MaKCMMarbHOW U CpefHEKBaAPaTMYHOM aMnnnTyabl Mmnynbca AJ;

Amnn.[MkB] / BbIGpocCbl — OTHOLLEHWE MaKCUMarbHOW aMnnnTyabl B MKB 1 yncna Bel6pocoB umMnynsea;
Ln(A) / Beibpocbl — OTHOLLEHWE HaTyparnbHoro norapudgma Ln(A) n yncna BeI6pocos, rae A ecTb OTHOLLEHUE
MaKkcUManbHOW aMnnnTyabl UMMNyrbca U BENUYUHBLI NOpora AUCKPUMUHaLUK, B MKB.

MapameTpbl, OTHOCALLMECS K NTOKALUMM UCTOYHUKOB AD (NPUCYTCTBYIOT TOMLKO B OTCOMIBTPOBAHHOM MO floKauum

anne, cM. pasgen 4.7.6). Bce napameTphl, 3anncaHHble B Takol dpaiin, OTHOCATCS K rpynne nokauum,

Mo KOTOPOW NPOBOAMIIacL PUNbTPaLUS:

e Jlok. X, MM — X KOOpAMHaTa NOUMPOBAHHOIO COObITUS;

e Jlok. Y, MM — Y KoOpAMHaTa fIoUMpPOBaHHOIO COObITUS;

e Jlok. Z, MM — Z KOOpAMHAaTa NTIOLMPOBAHHOIO COObITUS;

e Jlok. AMnnutyaa, ab — JlokaunoHHas amnnutyga cobbiTus, paccymTaHHas C UCMOSb30BaHNEM
paccTosHUA 40 UCTOYHMKA U 3aTyXaHus;

e PBIl, MKc — pasHuua BpeMeHM NpUXo4a Mexay AaHHbIM UMMYIIbCOM M NEPBLIM MMMYbCOM JTIOKaLMOHHOMO
Habopa (cm. pasgen 1.4).
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MpumeyaHue:
[ns cncteM, KOTopble UMET BCTPOEHHLIe kanubpaTtopsl kaHanos (DDM-1, DDM-2), nany4eHHbIM
CUrHanam CooTBETCTBYET CTPOKa C HyNEBbIMU 3HaYeHNAMIN NapamMeTpoB AD (Kpome BpeMeHU 1 KaHana).

4.4.2. lLlymoBble NOCbINKA U NapaMmeTpuyeckme gaHHble

MHdopmaLms o wymax hopmupyeTcs Ha ocHoBe noctynatowein Ha ALN nHdpopmauun 3a nepuo ycpeaHeHus
(mo ymonuanuto — 3a 1 ¢). lNog ypoBHeM wyma B cuctemax A-Line nOHMMaeTCst MakcumarnbHOe 3HaYeHve
amMnnuTyabl 3a Nepuoa yCpeaHEeHUs 3a UCKMYEHNEM TEX MOMEHTOB, KOr4a amnnnTyaa npesbillana nopor.
[MockonbKy B LUYMOBYIO MOCLIFIKY MOTYT BXOAWTb YacTy DakTU4ECKOro MMnyrbca, npesbilatwmne oHOBbIN
YPOBEHb LLYMa, HO He MpeBblLlatoLLIMe BbICTaBMNEHHbIN NOfb3oBaTenemM nopor (HanpMmep, OTHOCUMTENBbHO
cnabble Hayano n KoHew, UMnNynbca), Npy perncTpaLmn MMNynbCOB YPOBEHD LyMa hopMaribHO BPEMEHHO
yBENnyMBaeTCA.

[laHHble ¢ napamMeTpUYeCKMX BXOAO0B TaKKe PErMCTPUPYIOTCS C 3aJaHHON NMpU HAacCTPOKe 1 3aBUCSILLIEN OT Tuna
AD cuctembl AD yactoTon (cm. pasgen 7.5.6).

4.4.3. Ocuunnorpammbl

Hapsigy ¢ umnynbecamu cuctembl A-Line moryT pernctpmpoBaTb oopmy AD curHana. B cuctemax A-Line
OCLMIIorpaMmbl 3anucbiBaloTCcs kagpamu (pparmeHTammn) 3apaHee 3afaHHON nonb3oBaTenemM
hUKCMPOBaHHOW ANMTENBHOCTH, NO3TOMY OCLMNNOrpaMMa B PasnnyHbIX Cryvasx MOXeT CoaepKaTb Kak YacTb
nmnynsca AD, Tak 1 BeCb UMNynbc A3, a Takke LyMbl, CReayowmne 3a HUM, a B OTAENbHbIX Criyyasx

B OCLMNorpamMmmy MoXeT BovTu 6onee ogHoro umnynbca AJ. Mpu atom VKU, MepTBoe Bpems, MakcrmanbHas
ONUTENBHOCTb HE BNUSIOT Ha ANMTENBbHOCTb W COAEPXMMOE Kaapa ocumnmnorpamMmmsl.

Mo ymonyaHuto 3anncb oCUMNOrpaMMbl HAYMHAETCS BMECTE C 3anncbio COOTBETCTBYIOLLErO MMMNYnbCa, OAHAKO
y ocumnnorpamMmm MoxeT BbITb CBOM NOPOT, MOXET ObITb YCTAHOBNEH NPETPUITEPUHT, MOTYT BbITb Takke
YyCTaHOBMEHbI CreuunanbHble napaMeTpbl CUHXpPOHM3auun (cMm. puc. 4.9). MNpu perncTpauumn 1 3anucm gaHHbIX

y OCUMANorpamMmm npuopmuTeT MeHbLLE, YeM Y MMMNYNbCOB. Yncno ocumnnorpamm npy 60nbLIOM NOTOKE AaHHbIX,
Kak NpaBumno, CyLLEeCTBEHHO MEHbLLE YMcrna MMnynbcoB. Kpome Toro, B ycnoBmsx 60MbLLOro NoToka AaHHbIX
€CTb CMbICI NOAHATb NOPOT ANsi OCLUMIINIOrpamMm, YToObl BUAETb TONbKO CamMble UHTEPECHbIE, a He Cry4YanHo
BblOpaHHbIe.

Y umnynbca, Anst KOTOPOro 3apermcTpupoBaHa ocuunnorpamma, dpnar Hanmuns ocuMnnorpaMmmbel umeeT
3Ha4eHne NoOpSAAKOBOro Homepa aton ocuyunnorpammel B OSC-ganne.

OnuTenbHOCTb 3anmncbiBAaEMOro Kagpa B MMKPOCEKYHAAX 3aBUCUT OT 4YacTOThbl AMCKPETM3aLMM U KonnvecTea
COXpaHsieMbIX TOYEK, 3a4aHHOIO B HACTPOMNKax:

OnutenbHocTb (MKe) = 1000 x (KonnuyecTtBo Touek / YacTtoTta guckpeTtusaumm (k).
JocTynHble 4acTOTbl AMCKPETM3aLIMKN 1 KONMYECTBO TOYEK 3aBUCHT OT NpuMeHsieMon AD cucTemsl.

Mpun HacTponke napaMeTpoB perncTpaumm oCLUNIIorpaMm MOXET BbiTb 3a4aH T. H. NPETPUITEPUHT —
KOMMYECTBO TOYEK, MonajaroLwmnx B OCLMINIOrpaMmmy, 3anucbiBaemblx 40 NEPBOro NepeceyeHmns nopora

(cm. puc. 4.9). MpeTpurrepmHr NO3BONSET YBUAETL HavarnbHy0 a3y curHana — B 970 Bpems npeobpasosaTtens
MOryT AoCTuUraTb camble BbICTpble MOAbl BOMTHOBOIO NakeTa OT UCTOYHMKA, UMEIOLLME, Kak MPaBuio, HN3KYHO
amnnutygy (cm. pasgen 4.6.6). Kpome Toro, Hanm4me npeTpurrepmHra noMoraeTt oTnnyaTe UHPOPMaTUBHbIE
UMMYNbChl, UMEIOLLNE BbIpaXKEHHOE Hayarno, OT OTPaXKEHHbIX YacTel CUrHanoB U OT YacTen HENpepbIBHOMO
curHana. PekomeHayeTcsa HasHayvaTb BenuuuHy npetpurrepunra ot 10 oo 25 % AnvHLI OcUMorpamMmei.

CriegyeT OTMETUTb, YTO OCUMUNOrpaMMbl CUrHanoB A perncTpypyoTcst mocre Tex e ounbTpoB, YTo
yCTaHoBMNeHbI Afst AD MMMYbCOoB.

Kak B peanbHOM BpeMeHU, TaK 1 Nnpu I'IOCTO6p360TKe MOXHO HabnogaTb pacnpegeneHne aHeprun curHana rno
vyacTtoTe (CI'IeKTp cmrHana). CI'IeKprI HE XPaHATCA B cbaﬁnax AOaHHbIX, a BbIYUCNAKTCA «Ha NeTy», Ha OCHOBe
COOTBETCTBYHOLKMX OCcLUNorpamMmm.

Bonee noapobHO napameTpbl perncTpaLmm ocuuniorpaMmm 1 nx NCNonb30BaHWs onucaHbl B pasgene 7.5.3
W NpunoxexHun 3.
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Puc. 4.9. NapameTpbl ocuunnorpamMmmbi

4.5. A-Line — npeacrtasneHue pesynbtatoB AJK

[aHHble AD, Kak NpaBwumo, NpeaCcTaBnATCA B BUAe Tabnuy, u guarpamm. TabnuyHbin cnocob gaet 6onee
nosfHoe npeacTaBreHne o KaXkaoM MMMynbce, OAHAaKO ero CroXHO UCMnorb3oBaTh Npu aHanuse 6onbLoro
obbema faHHbIX, 0COGEHHO B OHManH-pexnme. MNoaToMy npakTUyYeckn ansa oTobpaxeHus 1 aHanmsa AaHHbIX
NCMONb3YHTCS PasnNYHOro Tuna AvarpaMmbl. YacTtb Tabnuy n guarpamm SOCTYMHbI U/ UMEKT U3NYECKUiA
CMbICI KaK Npv perncrpauum AaHHblX, Tak U Npy noctobpaboTke, YacTb — TOMbKO Npu noctobpaboTke, YacTb —
TOMNbKO Mpu perncTpaumm AaHHbIX.

4.5.1. Tabnuubl

B A-Line npegycMoTpeHbl HECKOMbKO BUAOB Tabnuu;
OKHO «®unbTp 1 npocmoTp channa»

OkHO «PunbTp M NPOCMOTP dhannay JOCTYMHO TONBbKO Npy NOCTOOpaboTKe 1 BLIBOAUTCA Mpu BbIOOpE KOMaHS,
«®ann — dunbTp 1 npocMoTp» unun «dann — PunbTp Tekyero danna» (puc. 4.10). Heobxogumo oTMETUTD,

4yTO B Tabnumuax u gnarpammax nporpammbl MOryT OTOBpaxaTbCs AaHHbIE OQHOr0 darna, a B okHe «PunbTp

1N MPOCMOTPY» — APYroro.

B okHe peanuayeTtcst nocTpaHU4Hoe npeacTaBneHne gaHHbX. MakcumansHoe KOnM4eCcTBO MMMYbCOB Ha
OAHOW CTpaHuULEe 1 NnepeyeHb oTobpaxkaeMbix NnapameTpoB (cM. pa3gen 4.4.1) onpenenstoTcs B gnanore
«Hactporiku — lNMapameTpbl» B 6rnoke «KoHCTaHTbI» 1 BKNagke «llepevyeHb NnapaMeTpoB» COOTBETCTBEHHO.
PekomeHayeTcs 3agaBaTh KONMMYECTBO MMMNYITbCOB Ha cTpaHuue B gnanasoHe oT 1000 go 10 000 (cm. puc. 4.7).

MMﬂyJ'IbeI B npenenax ctpaHuubl MOryTt ObITb OTCOPTUpPOBAHbI MO J'IlO6OMy napamMeTpy — WeJTHYKOM MbIln no
3arosfioBky COOTBETCTBYHOLLEro crton6ua.

B okHe MOXHO BbIGpaTh O4MH UMM HECKOSBKO (LLEeNYOK Mbllbio Npu yaepxusaemon knasuwe Ctrl) nmnynbcos
W yoanutb nx (KHomnka «Yaanutb») — T. €. BbIMNONHUTb «PYYHYHO» (OUNbTpauUMo AaHHbIX, @ 3aTeM COXPaHUTb
ocTaBLuMecst UMNyIbebl (kHomka « CoxpaHuTb») kak 0ObIYHbIN harn gaHHbIX. Tak peanuayeTcst OOuH U3 BUAOB
dunbTpaumm gaHHbIX (cM. pa3gen 4.8.1), BNpo4eM, LOCTAaTOYHO peaKo UCMOSb3yeMbIN.

BHumaHue:
Ecnu otobpaxaeMbliin chann sensieTcst pesynstatoM unbTpaumm no nokaumm (cm. pasgen 4.8.2),
B Tabnuue otobpaxatTcs napameTpbl, OTHOCSLLMECS K NTOKALUN,— KOOPAMHATbI, NIOKaLMOHHas
amnnutyga, PBI1. MNpu 3ToM 3Ha4yeHUst oTobpakaemblx NapameTpoB OTHOCSTCS K napaMeTpam CXembl
rniokaummn, 13 KOTOpPOK ocyLlecTBnsAnace huneTpaums. To ecTb, AaXe eCriv U3MeHUTb NapamMeTpbl
nokauun gavina-pesynbTarta, otobpaxaemMble B TabnyLe 3Ha4YeHWs OCTaHyTCA NpeXHUMu!

[ocTtynHocTb: noctobpaboTka.

HasHa4yeHwue: npocMOTp NOMHbLIX JAaHHbLIX B TaONMYHOM BMAE, BKIOYAsA pe3yrnbTaThl oKaumm, «pyvHas»
GunbTpaums (HanpmumMmep, MOXXHO 3aMeTUTb, YTO MEXAY KaKON-TO Napov kKaHanoB pasHuua BpemeH To 500 MKc,
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T0 1000 — 3HauuUT, NepeceyeHne nopora NPONCXOAMUT TO N0 OAHOM MoAe (MMetoLen amnnuTyay, 6nunskyto
K nopory), To no Apyron).

M3 okHa «DnnbTp 1 NpocMoTp dharnay (M TONbKO U3 3TOr0 OKHA) MOXET ObITb OCYLLIECTBINEH AOCTYN K guanory
«dunbTp», NOCPEOCTBOM KOTOPOrO BbINMOMHSAETCA OCHOBHAsA ounbTpauusa B nporpamme A-Line (cm. pasgen 4.8.1).

MpumeyaHune:
Vmnynbcbl B okHe «PunbTp M NnpocMoTp hanna» nHoraa pacnpefensatoTcsa He CTPOro o BPpEMEHN UX
peructpaumm. ta 0cobeHHOCTb CBA3aHa C MopsiAKoM onpoca 6ydepoB kaHanoB. B peanbHbIX yCrnoBusix
UMMYMbC, 3aperMcTpUpOBaHHbIA N0 BPEMEHW paHbLLE, MOXET ocTaBaTbCs B Oydepe kaHana, KoTopblii
OMpPOLLEH NO3XKe, YeM KaHar, No KOTOPOMY 3apernctpypoBaH 6onee no3gHuin nmnynsc. B pamkax ogHoro
KaHana nocnefoBaTenbHOCTb 3anvMcaHHbIX B hann umMnynbCoB BCerga ynopsgoveHa no BpemMeHu.
dunanyecknii NOpsSAoK MMMYNbLCOB B hanne AaHHbIX He BNuUseT Ha paboTy nokaumm u gpyrme suabl
aHanusa AD paHHbix B 1O A-Line, ogHako AN HeKOTopbIX Apyrux nporpamm (cm. MNpunoxeHune 2)
HeobXx0AMMO NOAroTOBUTL YNOPSAOYEHHbIN NOo BpemeHn dann (cm. pasgen 10.1).

N 1.Tpynna 1.ald

Crp.  TekywaA BCEMD

| 1 - Cneu..| 2 OTrpere | 3arp93mb| 3ar0n030&| Yganre | CoHpaHMTb| Punetp | Jakpeme |
| Homep| Bpeta | Bpera [c:]| K.aHan | Arannvryna [ob] | Irepria kB 2 mKc) | JvTensHocTE [rkc) | Fnaru | A [rra) | ' [rma) | 14 [b(ab /) | FEM [rkc) | ~
I IRE 01:00:31.214102 1406 08 477 7.85e+008 10593 s a74 4832 50[4.2) a
| 20 01:00:31.215036 1406 14 435 7. 77e+008 8276 s a74 4832 E1[4.2] 934
| 21 01:00:31.215072 1406 13 433 2. 70e+002 8902 s 474 4832 E1[4.2] 970
0| 22 01:00:31.236424 1406 03 40.3 1.04e+002 520 s 995 857 4E[4.2] a
0| 22 01:00:31.236919 1406 14 425 1.99e+002 1281 s 995 857 5E[4.2] 495
H| 24 01:00:31.237186 1406 0g 433 4.81e+002 4116 s 995 857 E1[4.2] B2
| 25 01:00:31. 316516 1406 nj] 483 2.B6e+008 34 - 5204 2215 BE[4.2] 1]
| 25 01:00:31.316849 1406 08 44.0 1.53e+008 2565 - 5204 2215 59[4.2] 323
M| =7 01:00:31.316873 1406 a7 458 3.96e+008 5874 - 5204 2215 E1[4.2] 363
| 23 01:00:31.330051 1406 )] 423 5.47e+007 725 - 4276 1634 51(4.2] a
| 22 01:00:31.330431 1406 08 421 1.41e+008 1171 - 4276 1634 5E(4.2] 380
M| 30 01:00:31.330778 1406 07 4.7 263e+008 2008 - 4276 1634 61(4.2] 7ar
O = 01:00:31.353233 1406 o 429 1.20e+008 11596 s 6324 181 51[4.2] a
| 32 01:00:31.353658 1406 o7 433 2.36e+008 2153 s 6324 181 58[4.2] 425
H| 33 01:00:31.354010 1406 08 425 2 74e+007 3z s 6324 181 63[4.2] T
| 34 01:00:31.366551 1406 o 44.0 5.54e+008 £134 s 4848 1577 51[4.2] a
H| = 01:00:31.367100 1406 08 429 3.32e+008 4633 s 4848 1577 53[4.2) 549
M| 3 01:00:31.367250 1406 07 482 4.06e+002 5477 s 4848 1577 GE[4.2] 599
| 37 01:00:31.432145 1406 o 44.0 1.57e+002 1802 s 4344 2891 5E[4.2] a
H| = 01:00:31.432258 1406 0g 429 1.26e+002 BO0B s 4344 2691 5E[4.2] 12 v
= 2 M-N01 429700 1408 n7 AIE 1 0%a.nng 1054 ADAA 9RO ] 52

Puc. 4.10. OkHo chunbTpa 1 npocmoTpa cdanna

OKHO «CUHXPOHHbIN TEKCTOBbLIA MPOCMOTP UMNYNbCOB AD»

BbiBognTCs Ha akpaH komaHgon «Bug — CUMHXP. NPOCMOTP» UMK LLENTYKOM NPaBov KHOMKM MbILLM Ha
KOPPENALMOHHbIX U NOKaLMOHHbIX Anarpammax. MoxeT paboTaTb kKak B peasibHOM BpeMeHM (npu
perMcTpaunm AaHHbiX), Tak 1 npu noctobpaboTke.

CJ'Iy)Kl/IT Ans HabntogeHns 3a perncTpupyemMmbiMn nmnyrnbcamMmun B pearibHOM BpeEMEHU, a TakKXe OI1A aHanns3a
BblAENM€HHbIX MMMNYJIbCOB B TEKCTOBOM BUAE.

I'Ipvl I'IOCTO6pa6OTKe no komaHge «[lNokasatb MMNyInbCbl» B OKHE MOXHO NPOCMOTPETb UMNYIbChI, BblAENEHHbIE
MbILWbIO NN KYPCOPOM Ha KOppeJ'IﬂLlI/IOHHOIz NN NOKaLNoOHHON ounarpamMmme.

Ecnn umnynbcbl NoMeLLanTca B OKHO M3 NOKALMOHHOW Anarpammbl (B 3TOM criydae — hakTUYeCcKu TOLMPOBaHHbIE
€o6bITUS), TO B OKHE « CUHXPOHHbIV TEKCTOBBIN MPOCMOTP MMMYNbCoB AS» MOXHO HabnogaTe nHopmMaumio

0 KoOpAMHaTax JIoLMPOBAHHOIO COObITUS, NTOKALMOHHOM amnnnTyae U pasHuue Bpemenu npmxoga (PBIT)
NUMMYIbCOB Mayk1, hOpMUPYHOLLEN NTOUMpPOBaHHOE cobbiTre. PBIT nmnynbCoB BbiAENEHHOMO NIOLMPOBAHHOIO
COObITVSI OTCUMTBIBAETCS OT BPEMEHM PErMCTPaLMM NEPBOTrO MO BPEMEHM MMMNybca cobbitua (puc. 4.11).

Kak 1 B okHe «PunbTp 1 NpocMoTp harna», MMMynbCbl B OKHE pacnpenensiTca B nopsagke sanucu B dann,
a He Mo BpeMeHu pernctpauun. NocnegHne 4o6aBNEHHbIE UMMNYNBChI BbIAENATCA CEPbIM.

OKHO MOXET ObITb yaaneHo C 3KpaHa LWesm4KoM Nno KHOrKe «3aKprTb>> B NpaBOM BEPXHEM YrII1y OKHa 1 BHOBb
OTKPbITO KomaHgoun «Bug — CVIHXp. NpPOCMOTP». I'IpM 3TOM UMMYJ1bCbl B 3TOM OKHE OCTakTCA. Ypanutb MMMNyIbChbl
M3 OKHa CUMHXPOHHOIo NpoCMOTpPa MOXXHO NOBTOPHbLIM OTKPbITUEM aHalMM3npyemoro cbal?ma.

B okHe MOXHO BbIGpaTh OAMH UIN HECKOSBbKO MMMYbCOB (LLEMYOK MbILbio Npu yaepxmnsaemoin Control), BBeCTn
kombuHauuio knasuw Ctrl + C n 3aTemM BCTaBUTb NapameTpbl BblAENEHHBIX UMMYIIbCOB B HY>XHOE MPUINOXEHME.

MepeyeHb NapaMeTPOB OKHa onpeaenseTcs B 3aknaake «HacTpoiiku — MapameTpbl — [MNepeyeHb napameTpoBy.
[ocTynHoCTb: peanbHoe BpeMsi, nocTobpaboTka.

HasHauyeHue: onepaTuBHbI NPOCMOTP AaHHbIX B pearnbHOM BPpEMEHU, aHanu3 BblAeNeHHbIX B OKHax AnarpaMm
OaHHbIX B TabNM4HOM BUae, oTobpaxeHue koopauHaT, PBIT n coctaBnsoLwmx nouypoBaHHbie cobbiTus
MUMMYNbCOB.
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CHHXPOHHEIR TEKCTOBRIA NPOCMOTP MMYNBCoE A

Bpema I Bpems (c) | Kanan I Apnnntyga (a... | Jlnmenb...l Bperan Hap... | BeiGpo... I FPraru I Tun I X fana) I Y (pana) I NAg... I PEI ... |
21:54:33 646896 - - - mMrn. 51{4.2)
21:54:33 647150 27110 05 513 6140 381 148 .- M. -2835 3248 59(4.2) 254
21:54:33 646936 27110 o8 434 287 3 6 .- MM, -2835 3248 49(4.2) 40
21:59:34.524347 27411 03 40.5 1 1 1 .- MM, -2510 3168 45142 0
21:59:34.524629 27411 05 47.1 1196 86 28 .- M, -2910 3168 55{4.2) 282
21:59:34 524367 27411 1] 405 1 2 1 .- M. -2910 3168 4542y 20
21:55:34.710238 27411 03 483 920 138 62 .- M. 23303 3015 5342 0
21:59:34 710419 27411 06 456 867 134 pal .- MM, 23303 3015 5342y 181
21:59:34.710300 27411 i} 45.1 598 155 ol .- MM, -3303 3015 514.2) &2
22.05:03.678142 27740 03 440 2 1 1 .- M, -2446 3021 5042y 210
22:05:03.678188 27740 05 526 25 8 5 .- M. 2446 3021 60N4.2) 256
22:05:03.677932 27740 i} 46.0 157 147 5 .- M. 2446 302 542 0
00:58:03.897413 38120 02 413 18 17 2 .- MM, -1681 3304 50i4.2) 354
00:58:03.897059 38120 05 525 612 77 26 .- MM, -1681 3304 57142 0
00:58:03.897195 38120 i} 40.2 1 1 1 .- M, -1681 3304 46(4.2) 136

Puc. 4.11. OKHO CUHXPOHHOIO TEKCTOBOIO NPOCMOTpa

4.5.2. Anarpammbl A-Line

B MO A-Line guarpammMbl Ha3blBatOTCSt OKHAMM 1 pacnonaratTcsl Ha CTpaHuuax paboyero ctona nporpammbi

(puc. 4.12). OkHa guarpamm MoryT ObITb pa3geneHbi:

e Ha OCHOBHble (3TV OKHa OnpeAeneHbl B HECKOMNbKNX MecTax — B fieBoi Yactu gnanora «OkHo — MeHepxep
OKOH» (Borbluas YacTb gvarpamm), guanore oTkpbITUA danna gaHHbIX «3aronoBok danna);

e Ha JOMNOIMHUTENbHbIE KOPPENSALMOHHBIE U TMCTOrPaMMHbIE OKHa, onpeaernsiemble B Avanore « OKHO —
MeHemkep OKOHY;

e Ha OKHa 1 Tabnuubl pe3ynbTaToB floKauMn — pacCMOTPEHbI B pasaene 4.6.

Qaiin  Bua Ynpaenenne Jflowxaums Knaccmduwrkauws  Hactpoiikn  Owkno  MNowowe
|I3q'@"III|DWW§|@|°§°“‘°“§°EE|QQ;@‘W ﬂ|? ‘IOEbNHb\ﬁ j
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[T Ov
7] Oav B CymmapHenii cuer nmnynecos A3/ BEI@ @ Axtnerocts A3/ Bpemn (c E Cpegnan gnutensHocte (mkc) [ Bpe.., E@
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Puc. 4.12. F'naBHoe OKHO nporpammbl A-Line

a/ Bpems (c

Cuctema Bu3yarnbHoM opraHnsaummn guarpamm A-Line ncnoneayet Multiple document interface (MDI,
MHorogokymeHTHbIN HTepderic). OkHa gnarpamMmm pacnonaratoTcsa Ha CTpaHuuax paboyero ctona nporpaMmmel
(cm. puc. 4.12). YnpaBneHue cTpaHuLamMm 1 oOkKHaMun guarpamm BbIMOSTHAETCSA C MOMOLLbHO AManoroBbiX OKOH
«MeHepxep okoH» (puc. 4.13) n «MeHemxep cTpaHuuyy (puc. 4.14) meHto « OKHO».

Onanor «MeHegxep OKOH» NMO3BOMSET BKNOYATL/BbIKMOYaTL OTOOpaKeHne OCHOBHbIX OKOH, a Takke

ynpaendTb (ﬂ06aB.I'I9|Tb n yﬂ,aﬂﬂTb) Heobxo4MMbIMU AOMOSTHUTENbHBIMU KOppenAUNOHHbIMU N TUCTOIrPaMMHbIMU
OKHaMW.
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B 6noke «OcHOBHble okHa» auarnora «MeHexep OKOH» MOXHO BblbpaThb NpeaBapuTeribHO 3adaHHble

B CMCTeMe auarpammbl, B 6iokax «KoppensiumoHHble okHay 1 «MCTorpaMMHble OKHa» — MOXHO 3adaTb
OONoMNHUTENbHbIE AuarpaMMbl, @ B COOTBETCTBYHOLLEM GIOKe B HUDKHEN YacTu Auanora — ynpaensTb
KONMYECTBOM OKOH OCLMNIOrpamMmm U CrekTpoB.

Ownanor «MeHemxep cTpaHuL» obecnedmBaeT ynpasrneHne cTpaHuuamm pabodero crona, no3sonsdet
pacnpefensatb OkHa gvarpamm no cTpaHvuam, Bo3Bpallatb CrydYanHo 3akpbiTele gnarpammbl. C noMoLLbLo
«MeHepxepa cTpaHuu» Ha pabo4min cTon MoryT BbITb Ao6aBneHb! (MK yaaneHbl) HOBble CTPaHULbIl, Ha
KOTopble Takke MOryT ObITb pacnpegeneHbl npeaBapuTensHO 3afaHHble OKHa guarpamm.

[o6GaeneHHas B «MeHemxepe OKOH» AnarpaMmma He oTobpaXkaeTcs B BUAE OKHA, MoKa (ecnn) oHa He
HasHaveHa Ha OfHy M3 CTpaHuL B AnanoroBoM okHe «MeHegxep cTpanvu». Ecnn guarpamma ygansertcs

C 3KpaHa (HanpuMep, Npu 3aKpbITUM OKHA), OHA OCTaeTCs B CnMcke Anarpamm guanora «MeHegkep cTpaHuL»
N MOXeT ObITb BNOCNEACTBMU pacnpeneneHa Ha aTy Xe Unu gpyryto cTpaHuuy paboyero ctona nporpaMmmbi.

Mpy HEOBXOAMMOCTU COXPaHEHNS ONpeaeneHHOM KOHpUrypaLum oKOH AMarpamm pekoMeHayeTcs
ncnonb3oBaTh MHAMBUAYanbHble harnbl HacTponkn (CFG) gnsa kaxaon HeobxoauMon KoHUrypaumm.

MapameTpbl 1 LBEeTa Anarpamm, LKan v oHa MoryT 6biTb M3MEHEHbI C MOMOLLIbIO KOHTEKCTHOTO MEHHO
COOTBETCTBYHOLLErO 35ieMeHTa OkHa avarpaMmbl (cM. puc. 4.15). Ecnv npu aTom BbibrpaeTcs «puM. ko BceM»,
TO TOraa U3MeHeHVe OTHOCUTCS K Anarpammam, pacnorioKeHHbIM Ha OHON CTpaHuLe.

YpaneHue guarpammbl U3 NpaBoi YacTy cnvcka «MeHemKkepa CTpaHuL» NMPOUCXOAUT NPV CHATUKN donaskka

¢ anarpammbl 6roka « OCHOBHbIE OKHa» UMW yaaneHusl guarpammebl, 3agaHHol B 651oke «KoppensumoHHble
OKHa» uUnu «McTorpammHble okHa» B ananore «MeHemKep OKOH».

MpumeyaHue 1:
OpHy 1 Ty Xe anarpammy MOXHO OfHOBPEMEHHO 0TOOPa3nTb Ha pasHbIX CTPaHMLUAX (M pasHble Konmu
MOTyT UMETb pa3Hble CBOMCTBA M NapamMeTpbl).

MpumevaHue 2:
Onarpammbl MOryT GbITb CKONMPOBaHEI B rpaduyeckom Buae B 0ycdep obmeHa (kombuHauus Ctrl + C,
koMmaHga «KonupoBaTb» KOHTEKCTHOrO MeHI0) unu pacnedvatadbl (Pann — MNevats...). Mpu aToM nx
LBeTOoBas raMMa aBTOMaTMYECKN aganTupyeTcs A neyatu (HanpuMmep, yctaHaBnvueaeTcs 6enbin GoH).

Kpowme TOro, gnarpammbl MOryT BbiTb CKOMMPOBaHbI B TEKCTOBbLIV harin Kak KOOPAMHATbl OTOBPaXeHHbIX
TOoYeK (KomaHaa «3KcnopT rpadouka» KOHTEKCTHOIO MEHIO).

MpumeyaHue 3:
Kak npaBuno, Ha gnarpammax, 3a UCKITHOUEHMEM JTOKALMOHHbIX, pasfnnyHble KaHarbl 0TobpaxatTcs
MHOMBUOYanbHbIM LBETOM, COOTBETCTBYIOLLMM 3a4aHHOMY B HAcTpowikax (cMm. pasgen 7.5.2)
1 OTOGPaXEeHHOMY Ha NaHenu KaHaros..

Menegep okoH

O cHOBHEIE OKHA: KoppenAumoHHElE OkHE:

(v CpegHAa arnauTyaa [aF) / Bpera () ~  |Amnauryaa [ab) / Bpera [c) ok
[IMakc. amnavmuaa [ob) / Bpera [c]

[1Marc. eifpoce / Make. arnnuryaa [ab) OrmeHa

(W] &kTHEHOCTE A3 / Bpema (o]

CyrrapHEI CHET WMNYAeCoe &3 4 Bpera (o)
CyrarapHElil cHET Wrnynecos &3 Kanan
CyrarapHelil cHet eeitpocos A3 / Bpera [c)
[ Cyrar4apHEIR c4eT BRISpOCOE &3 / KaHan

(W] CropocTe cueta / Bperan [c)

Hofaeure

aigus

CpegHas sHeprua [aE) / Bpera [c] Z-ock: ook H-0ck: KanHan
[]Cyrara aHepruu [aB] / Eperma [c) J| J| J| J
CpegHes EpeMA HAPACTaHWA (i) £ Bpera [c)

CpeaHaa anuTeneHocTe [Mic] / Bpema (o) TUCTOr patMHEIS: OKHE:

CyrrapHan cpeaHad arnnvmuea [ob] 7/ Bpema (o)
CyrrapHan akTHEHOCTE A3 / Bpeta [c]

[ Cyrar4apHoE yicno unynecoe &3 7 Bpetaa [c)
(W] dsranarya wykaa [aE] £ K.anan

[w] Aranmmyna wyra [ab] / Bpema [c)

CpegHes Ykcno BeIGpacos £ Bpema [c)
MapateTpel koHTpoNNepoE £ Bpera [c)
[1YpoeeHs curnana nepenaradea NNC A Bpemsa ()
[1YpoeeHs curbana npréranuea MMNC / Bpera [c)

JHotaerTe

LB

1 MHTeHCMEHECTE MpUEta aanHer: TTC / Bpera (c] Pacnpepenstue:  Y-ock: warY:  H-ock: war &
[ ]WHTeHCHEHOCTE OWwWAoK Ap9érda NTC 4 Bpera (o] J | J ,T | J ,T
"] 3apag, akkyrynamoproi Garaped NNC £ Bpema (o)

[C1ASL / Bpena (] b K.0NHYECTED OKOH OCUMANDrPar W CTIEKT POE; 16 :I

Puc. 4.13. MeHenxep OKOH
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Menegep cTpanmny

Crpannua  OwrHo

- CKopocTe cueTa / Bpemn (o)

- CpepHee BpEMA HEPACTAHWA (MKc) /
- CpepHas amnmutyaa (ob) / Bpenn c
- CpepHes anuTensHocTe (mkc) / Bper
- CpepHAs 3HepruA (ob) / Bpema (c)
- CyMMaEpHEIA c4eT uMnynecos A3 7 E
- Ocumnnorpad

- 1. Ceumnnorpamna (ea ALMY Bpemi
- 1. CnexTpantHan nnotHocTs (kBN
- 2. Qcumnnorpamma (en ALM)Bpemi
- 2 CnexTpantHan nnotHocTs (kBN
- 3. Ceumnnorpamma (ea. ALM) Bpem
- 3. CnexTpantHan nnotHocTs (kBN
- 4 Qeumnnorpamma (en. ALM) Bpem
- 4_CrexTpancHan nnotHocTs (kBN
£ >

M P 1. Ocumnnorpamma (eg ALM) Bpema (mic) A
- AKTMBHOCTE MMNynscos A3 / Bpems 1. CnextpansHan nnomocTs (MkB/MIML) / YacToTa (kM)
o A {5} / Bpema ic) 10. Ocumnnorpamma (ea.ALUM) Bpera (mrc) Omena |
navTyaa P 10. CrektpansHan nnotHocTe (M B/MIML) / YacToTa (klu)
- fpanmnTyaa wyma (ab) / Kanan 11. Ocumnnorpamma (ea ALM) Bpema (mrc)

11. Cnektpaneran nnotHocTe (K B/MIMy) / YacTora (klMu)
12. Ocumnnorpamma (ea ALM) Bpema (mrc)

12. Cnektpaneran nnotHocTe (K B/MIMy) / YacTora (klMu)
12. Ocumnnorpamma (ea ALM) Bpema (mrc)

13. Cnektpaneran nnotHocTe (MK B/MIML) / YacTora (klMu)
14, Ocumnnorpamma (ea.ALM) Bpema (mrc)

14. Cnextpaneran nnotHocTe (MK B/MIML) / YacTora (klMu)
15. Ocumnnorpamma (ea. ALM) Bpema (mrc)

15. Cnextpaneran nnotHocTe (MK B/AMIL) / YacTora (klMu)
16. Ocumnnorpamma (ea ALM) Bpema (Mrc)

1&. Cnextpaneran nnotHooTe (M BAMIL) / YacTora (klu)
17. Ocumnnorpamma (ea ALM) Bpema (Mrc)

17. CnektpaneHan nnotHocTe (M BAMIL) / YacTora (k)
18. Ocumnnorpamma (en ALM) Bpema (mrc)

18. CnektpansHan nnotHocTs (MK B/MIML) / YacToTa (klu)
19. Ocumnnorpamma (en ALM)/Bpemn (Mrc)

15. CnektpansHan nnotHocTs (MK B/MIML) / YacToTa (klu)
v 2. Ocumnnorpamma (en ALM)/Bpema (Micc)

2. CnexTpansHan nnotHocTe (M B/MMW) / YacToTa (kM)
M Oerwnnarnamma len Al 1MV Rnema imee)

Mpur. ko BCeMl
Wrana Lerka Tun rpaspuros IRk e oK. ™ Crponnur wiactka, c l[l— T Crponnunr ysarTra [c]'IE—
@ Cemamax || Mo Nirarm |

Puc. 4.14. MeHemxep cTpaHuL,

MapameTpel Wkans! X Mapamerpel Wkane!

Tun oK  Tun =
% [luneiinan ;I & Mueitnan |_I
1 loraprsramiscran O " Torapuedrmueckan Tr=r
rOuanasol——————————————————— Dwanason———————————
En. usmeperun—
Or 0 & O 0
W seto Cek. W reto
Lo 23040 © Do 10
MpHEHITE " yacel TTpHMEHHTE:
Renerus: |5 KO BCEM Denexun: |5 KO BCEN

Wrana'r v Cetkano * Toukn aguia IThEHE - Orofpamenme ~OmoBpakxerme —————————————
Lser @0 LUeet doHa | LseT doHa
Mpu. k0 Brer MI MI
Puc. 4.15. HacTtpowku gnarpammbi: obuime, ropu3oHTanbHON, BepTUKanbHOW OCU
— MaHenb NpocmoTpa B NIeBOM YacTu OkHa nporpaMmel (puc. 4.16) asnsaetcs
T Ba)XXHEWMLUMUM UHCTPYMEHTOM Kak yrnpaBrieHUsi CUCTEMON BO BPEMS perncTpauuu,
7 BF Tak 1 yA0OHbIM CPEACTBOM M3MEHEHWSI NPEeACTaBNeHNs MHopMaLMmn npu
EN_ s nocrtobpaboTke. NogpobHO NaHenb npocmoTpa onvcaHa B [39].
%E,’; I': OcHOBHble (DYHKLMM NaHeNM NpocMmoTpa:
[ B~ e OTODpaXeHue TeKyLLEero BpeMeHW UCTNbITaHNs (peanbHoe BPeMS, LEen4yok
%:E I': MbILLBIO MO KHOMKE OTODOPaXXeHUs BpEMEHN MeHSIET hopmaT oTobpaxeHns
= e C Y4:MM:CC Ha CeKyHAbl 1 0OpaTHO);
[0 @~ e OTOOpaXkeHWe HaKoMMEeHHOro M CyMMapHOro KONM4ecTBa OCLMIIIorpamMm
%:E l': (peanbHoe BpemMsa/nocTtobpaboTka);
EllEals e OTOOpaeHune HaKonmneHHOro UM CyMMapHOro KonmM4ecTBa MMMynbcoB
14 B & (peanbHoe Bpemsi/moctobpaboTka);
e E- - e OTOGpaKEHWEe HAKOMMNEHHOO UM CyMMapHOTO KonuyecTsa BbiGpocos A
(peanbHoe BpeMsi/nocTobpaboTka);

[7 nokasams ace e  ObICTpbIN AOCTYN K bmnbTpy No rpynne nokauum (cm. pasgen 4.8.2,
L in 20 05 noctobpaboTka);
“”":SlN 3 e OTOOpaeHWe LUBETOB, UCMONb3yEeMbIX ANs AaHHbIX, 3aperncTpUpoBaHHbIX

acml pasHbIMK kaHanamu (peanbHoe Bpemsi/moctobpaboTka);

SNpwi] e  BKIIHOYEHME M BbIKMOYEHWE perncTpaumm JaHHbIX MO OonpeaeneHHbIM
[ oasma KaHanam (peanbHoe Bpems);
TRST | e  BKIIHOYEHWE W BhIKIMOYEHME pPerncTpaumm gaHHbIX OCUMIorpaMm no

PuneTp onpeaeneHHbIM KaHanam (peansHoe Bpemsl);

00000 e  BKJIIOYEHWE U1 BLIKIMOYEHME OTOOPaXKeHMS AaHHbIX MO onpeaeneHHbIM

KaHanawm (peanbHoe Bpemsi/noctobpaboTka);
Puc. 4.1 NaHenb e  BKI/IOYEHWE 1 BbIKMOYEHME PYHKLUUN reHepaLmm nvnynbsca no

npocmoTpa

onpefeneHHbIM kaHanam (cMm. pasgen 7.7.1, peanbHoe Bpems).
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4.5.3. O nocTpoeHUn guarpamMmm

Mpexae Bcero, Hy>HO NOHMMAaTb, YTO aHanuanpyemMmble AD OaHHble PaKTUYECKU NPEeACTaBnsoT cobor Tabnuuy
C (bMKCMpPOBaAHHLIM KONMYECTBOM CTONGUOB (NapameTpbl AD nmMnynbca) n nepeMeHHbIM (4acTo OYEHb
©0MbLIMM) KONMYECTBOM CTPOK. Kpome Toro, n3 npmpogbl AQ KOHTPONSA CrieqyeT, YTo Kaxabin AD nmnynsc
3aperncrTpmposaH no ogHOMy 13 KaHalos, Sa,D,eVICTBOBaHHbIX B AAHHOM, KOHKPETHOM UCNbITAHNN. |-|03TOMy
KaHan ABnsieTCcs NOrMYHbIM MPU3HaKOM rpynnupoBkn A3 AaHHbIX.

MporpammHoe obecneyeHne A-Line npegnaraet rmbkmin MexaHmam paboTbl C KaHanamm — gaHHbIe KaXgoro
KaHana otobpaxaroTcs ocobbiM LIBETOM, KaHarbl MOTYT ONepaTUBHO BKMOYATLCA M OTKAYATLCA M T. M.

B npakTvke aHanmn3a gaHHbIX aKyCTUKO-3MMCCMOHHOIO KOHTPOMS UCMOSb3YTCS, B OCHOBHOM, ABa TvMNa Anarpamm:
e TOYeuHble (MK KoppensaunoHHbIe, NN auarpaMmmel paccesHus (scattered));
e VHTepBarbHble (Ha3BaHNE YCMOBHOE).

ToyeyHble gnarpamMmmbl ABNSIOTCSA NPOCTENLLMM TUNOM Anarpamm, Koraa kaxagomy A3 umnyrnbCy COOTBETCTBYET
OfHa Tou4Ka, KoopAuHaTbl KOTOPOW COOTBETCTBYIOT 3HAYEHUSAM ABYX KaKNX-TO MapamMeTpoB 3TOro MMMynbca
(Hanpumep, gnarpammbl «AmnnuTtyga/Bpemsy», «Konvyectso Bbibpocos / AMnnuTyaar). JlokaunoHHble
anarpammbl MaHapHOro Tuna Takke MOXHO OTHECTU K TOMeYHOMY Tuny. LiBeT Toukun, Kak npasuno,
COOTBETCTBYET LBETY KaHarna (3a UCKMYeHMEM JTOKaLMOHHBLIX U HEKOTOPbIX APYrMX OKOH, CM. puc. 4.17a).

ToyeyHble guarpaMmmMbl He3aMeHMbI, koraa TpebyeTcs OLeHUTb NapamMeTpbl KaX40ro MMNynbea
WHAMBMAYANbHO, B TOM Ynicne U Ha ooHe NapaMeTpoB APYTrnX MMMYIbCOB.

B MO A-Line TouyeyHble gnarpammbl MOTyT ObITb MOCTPOEHBLI NOCPeACTBOM Broka «KoppensumoHHble OKHa»
ananora «MeHegxep OKOH».

WHTepBanbHble gnarpaMmbl LXMPOKO UCMOSb3YTCS B CBSA3M C HEOOXOAUMOCTbLIO aHanmaa 6osbLIoro Ynucna
nUMnNynbcoB AQ, NO3BOMSAOT ONpPeaenuTb TeHAEHUMN U TPeHAbl HakonneHns AD napameTpoB, pacnpeneneHus
OOHMX MapameTpPOoB Mo APYTUM.

WHTepBanbHble AnarpamMmbl ObIBalOT HECKOMbKUX BUAOB, NMPY 3TOM KX 06Llas 0coGEHHOCTb 3aKno4aeTcsl B TOM,
YTO OHM BCEerda MMEIOT Aerio C UHTepBariom, kak NpaBuIio, ropu3oHTanbHon ocu (X), KoTopbli 3agaeTcs
nonb3oBaTerneM, BbibMpaeTcs 3apaHee Unu onpeaensieTcs AMHaMUYecku (aBToMaTUYECKM), MPY HaKomIeHUn
JAaHHbIX.

Haunbonee yacto ncnonb3yembii MHTepBan — «Bpems ycpeaHeHus», BbibupaeMoe npu HOBOM M3MEPEHNUN UITN
npyv OTKpbITMK hbanna AaHHbIX (N0 ymonyaHuo — 1 ¢, cMm. pasgen 7.5.2). Npumepom 3agaBaemoro
nonb3oBaTefniemM MHTEpBara SABMNSAETCs Wwar ocu X rmcTorpaMMHbIX OKOH (CcM. pasgen 4.5.7), a onpegensiemoro
aBTOMaTUYECKM — KONMMYECTBO KaHanoB AD CUCTEMbI B COOTBETCTBYHOLLMX OKHaXx (puc. 4.170).

B kaxxgoM uHTepBane npov3BoaMTCs 06CHET COOTBETCTBYIOLLMX NapaMeTpoOB 3aperMcTpupoBaHHbIX B 3TOM
nHTepBane AD UMMYNbCOB Af1s1 MONyYEeHNs ONpPeAeneHHOro pe3ynbTUPYHOLLEro 3HaYEHNS: MaKCMMarbHOro,
CpefiHero, CyMmMapHOro unm npov3BoasaTcs 6oree CnoXHble BbIYUCIIEHNS.

Kak npaBuno, AaHHbIe C pasnuyHbIX kKaHanoB 0bpabaTbiBalTCA OTAENBHO U 0TOOpaXKarTCs pasnuyHbIMM
uBeTamu (puc. 4.17a, B, i, €), HO B psiie Cry4aeB BO3MOXHO NOCTPOEHME rpadmkoB Mo BCEMY MaccuBy
UMNynbCoB (puc. 4.17t, X).

Mexay HTepBanamm MoryT NPOBOAMTLCS BbIYMCIEHWS, KaK MPaBUIo, COXEHNE 3HAaYEHWUIA B MHTEepBanax no
ocu abcuucce.

Ecnu cnoxeHne npon3BoanTCsa OT MEHbLLMX 3Ha4YeHuI ocn abecumcebl K 6onbLUMM, TO Takasa Avarpamma
HasblBaeTCH Anarpammont C HakomnineHmeM oT MUHUMYMa K MakCUMyMy MU NPOCTO AMarpaMMol C HakonneHem
(puc. 4.171). Npumepbl — CyMmMapHbI cdeT umnynbcos AD / Bpemsi, Cymma aHeprumn A3 / Bpems. Ecnin
CNOXEHWe NPOoU3BOANTCS OT BOMbLUMX 3HAYEHWUIA OCU abCcLMCChl K MEHBLUWM, Takasi AuarpamMmma HasblBaeTcst
anarpaMMoW ¢ HaKoMneHemM OT Makcumyma K MuHumymy. Mpumep — KymynaTueHoe pacnpeneneHve
(KonunuyectBo nmnynscos / AMnnutyga) (cm. puc. 4.17x).

Ecnu HUKkakux OenicTBmin MeXay UHTepBariaMu He NPou3BOAMTCS, TO Takasi AuarpaMmMa HasblBaeTcs
anarpammon 6e3 HakonneHus (Hanpumep, avarpamma «CpefHsas AnuTenbHocTb / Bpems»).

PesynbTaThl pacyeToB Kak B MHTepBanax, Tak ¥ Mexay HUMW MOryT ObITb NpeAcTaBrieHbl B CrieayoLLmMX BapuaHTax:

e BebiBegeHsi B Buae CTONIBYATON TMCTOMPAMMBbI. Kak npasuno, Ncnonb3yeTcsi C aBToMaTUYecKm
onpegensiemMbiM1 MHTepBanamm — HoMepamu kaHarnoB. BelumcrneHnsa mexay nHTepeanamm npy 3ToMm, Kak
npasuno, He npon3sBoauTcs. Pe3ynbTaTt obcyeTa BbIBOAMTCA B Buae ctonbuka. MNpumep — CymmapHbin cyet
nmnynscoB AS / Kanan (puc. 4.176), gnarpamma «Amnnutyaa wyma / Kanan» (puc. 4.41).

e BbiBegensl B Buae JIMHUWN — nunenHon guarpammel. Mpumep — CymmapHbin cHeT Beibpocos A3 / Bpewms,
CymmapHbIn cueT umnynbcoB A / Bpemsi, KymynatuBHoe pacnpegeneHuve no amnnutyge. Takon Tvn
peKkoMeHayeTCs, Kak NpaBuro, Ans avarpaMmm ¢ JeNCTBUSMU MexXay nHTepsanamu (puc. 4.17r, x), HO
MOXET MCNorb30BaTbCA Takke AN anarpamMmm 6e3 Takmx BblumcneHui (puc. 4.178). NMockonbky
B MHTEpBarse ycpeaHeHns pe3ynbTat npeacrtaBfieH ctonbukom (puc. 4.178, 1, X), To, pakTU4eCKKN, TaKoM
TUN NpeacTaBrieHUA pe3ynbTaToB ABNAETCA JIMHEMHON rNMCTOrPaMMonn.
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e BoiBegeHbl Ha guarpammy B Buge TOYKWN. Mpumep — Makc. Buibpockl / Makc. amnnutyga (puc. 4.17e). MNpu
3TOM TaKoW TvM guarpaMMbl He ABNseTca TodeyHbiM! PekoMeHayeTcsa ans guarpaMm 6e3 OencTBun Mexay
WHTepBanamu, Hanpumep, «CpegHsas amnnutyna / Bpemsay», «CpegHsas aHeprus (ab) / Bpemsy.

e MHorve gnarpaMMbl MOTyT NEPEKMNYaThCs U3 NIMHENHOTO NPeaCcTaBeHns B TO4eYHOe 1 06paTHO, Kak,
Hanpumep, avarpamma «CpegHsis AnuTenbHOCTb (Mke) / Bpemsax» (puc. 4.174). OnTumaneHoe npegcrasneHne
onpenensieTcst KOHKPETHBIM COAEPKUMbIM Anarpammebl. MepeknoyeHne Mexay pexxnMmamMmm TOHKU U NTIMHAK
BbINOSHSETCA COOTBETCTBYHOLLMM BblIOOpOoM Grioka «Tun rpadmkay ananora «llapameTpbl okHa» (puc. 4.15).

Aunantyna [nBG] { Bpenma [c] . CyMMapHu# cHeT HMnynscoe AJ { Kanan
100.0 . 250
80.0 ] L . % 200
= u 1 ol 5 Lol
60.0] . —rad S T .!T—ﬁ:’—. 150
T Ll el ol T 0
40.0 © 100
20.0 © 50
o " alls. m. o0l
0.0 '0.000 2.166E3 "4.331E3 '6.497E3 '8.662E3 01 5 9 13 17
a) 6)
AxtueHocTs A3 | Bpems [c] CyMMapHoe yucno umnynscoe A3 | Bpems [c]
25.0 735.0
20.0 |— 588.0 1
—]
15.0 J 441.0 ———
10.0 | 294.0
1
5.0 I 147.0
- e e I =
0.0'71356 FAE 7147 7153 7159 0.0°7139 7141 7143 '7145 ‘7147 ‘7149
B) r)
Makc. euepock { Makc. amnantyna, [nb
CpenHnss nautensHocTs [Mkc] | Bpems [c] -
15000.0
12000.0
u
9000.0
1
6000.0 -
3
3000.0 n
| u
— =
0.0°0 4608 9216 13824 '18432
n) e)
KyMynatHenoe pacnpenenenue { AMnantyaa, [aB] [Cymmapho]
50000
40000
30000
1Y
20000
10000 \—|_|_|1
07300 440 '58.0 72.0 86.0

X)

Puc. 4.17. PasannyHbie TUNbI AgnarpamMm: a) ToyeyHas, 6) cton64yartas ructorpamma, B) NnMHelHas gunarpamma 6e3
HaKomnneHwus, r) MINHeNHasa AuarpamMmmMa ¢ HakonrneHuewm, 4) npeacTaBrieHue pe3ynbTaToB UHTEpBarbHOM AnarpaMmmbl
TOYKaMu, e) ToueyHasi KoppensauMOoHHas, X) KyMynaTUBHOe pacnpeaerneHue (NMMHeNHasa anarpaMmma ¢ HakonrneHuem

OT MaKCMMyMa K MUHUMYMY)

,D,VIanaMMaMI/I WHTEPBAJIbHOIo TUNa ABJIAKTCA BCE AnarpamMmmbl 6noka «OCHOBHble OKHay», a Takxke anarpamMmmbl,
co3gaBaeMble B 6rnoke «rI/ICTOFpaMMHbIe OKHa» ananora <<MeHep,>Kep OKOH».

[ns TodeyHbIX guarpaMm, napameTpbl KOTOPbIX MOFYT NPUHMMATb LUMPOKMI Auanas3oH 3HavyeHun (Hanpumep,
OnuTenbHOCTb — OT 1 4O OECATKOB ThICAY MUKPOCEKYHA), a Takke ANsi HEKOTOPbIX rmMcTorpaMmm (Hanpumep, aAng
pacnpeferneHunin) LenecoobpasHo NPUMEHATb NIorapummuyeckmini Maclitab no COOTBETCTBYHOLUM OCSIM. ITO
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Nno3BONsieT OLUEHNTb AManas3oH 3HadYeHu napameTpoB AD, OTNNYAOLLNXCHA HA HECKOSBKO NOPSIAKOB.
Jlorapndmmyeckuin maclitab 3agaetcsa B CBOMCTBaxX COOTBETCTBYIOLLEN LWKanbl ananora «lMapameTpbl OkHay,
KpoMe OKOH ¢ geunbenamu (ob).
MpumeyaHue 1:
ToyeuHble gnarpammbl, obe (BCe) ocn KOTOPbIX ABNSATCA ocaMy AD napameTpoB (Hanpuvep,
Amvnnutyga un KonnyecTso BeibpocoB, AnuntenbHOCTb 1 Bpems HapacTaHus), HasbiBaloTCA
KOppensauUMOHHbIMU AnarpammMamu, T. e. guarpaMmmMamMu, nokasbiBaloLWmMMN CTaTUCTUYECKY0 B3aUMOCBS3b
AByx unu 6onee A3 napameTpos (puc. 4.17e).
MpumeyaHue 2:
Ouarpammbl, y KOTOPbIX OCb X SABMASIETCS OCbIO BPEMEHW, HE3ABUCUMO OT TUMA, B HEKOTOPbIX NCTOYHMKAX
Ha3sbIBalOTCA UcTopudeckumu anarpammamu (historic plot) nnu spemssasmncumbimu (puc. 4.17a, B, 1, 4).
MpumeyaHue 3:
Ha 6onbLUMHCTBO BpeMsi3aBUCMMbIX AvarpaMmM MOXKET ObITb HANOXeH rpacouk Harpy>KeHust, kKak 3anmcaHHbIN
B dpanne B BUAE napamMeTpuyecKkmx 3anvcem, Tak 1 3afaHHbIN MCKYCCTBEHHO (CM. pasaen 4.10).

4.5.4. BcTtpoeHHble guarpammbl A-Line

Bce guarpammebl MO A-Line, ¢ KOTOPbIMU MOXET BCTPETUTLCS NOSb30BaTENb, MOXHO pasfenuTb Ha
BCTPOEHHbIE 1 OnpeaensemMble nonb3oBatenem. BcTpoeHHble guarpammbl 3agaHbl B cnicke « OCHOBHbIE OKHa»
avanora «MeHegkep OkoH». PaccMoTpyM 0COBeHHOCTM paboThl STUX AMarpamm U Takke UX NpUMeHeHne

B npakTnyeckom ASK.

CnegyeT yuntbiBaTb, YTO BCE ONUCbIBAEMbIE B AJAHHOM pa3ferie anarpammbl MPUMEHSIHOTCS KO BCEM
UMMNynbCaM aHanM3MpyemMoro/perncTpupyeMoro Maccuea gaHHbix. Jpyrmmu crioBamu, ecrnv Heob6xoanmo
OrpaHUYnTb aHanM3 AaHHbIX NOUMPOBAHHLIMK COBBITUSIMU UITM NEPBLIMU MMMYNbCaMU 3apPErMCTPUPOBAHHBIX
cobbITUI, He06XO0AMMO NMPEefNPUHATL OONONHUTENBbHbIE AENCTBUS (HAaMpUMep, BbIMOMHUTL ouUnbTpauuio no
nokaumm — cM. pasgensl 4.7.1, 4.7.6). OgHako ¢ NOMOLLbIO NaHeNn NpocMoTpa AOCTAaTOYHO NIErKO OrpaHnYnTb
oToGpaXkaemble kaHarbl TONIbKO HEOOXOAMMbBIMMU.

MHorne anarpammbl MCMOMNb3YHOT BpeMS (MHTEpBar) ycpeaHeHUsa — napamMeTp, 3agaBaemblvi NPy 3anycke
ncnblTaHns Unu 3arpyske ganna, no yMmonyaHuo pasHbli 1 C.

4.5.41. CpepHasa amnnutyaa (ab) / Bpewms (c)

Cpennsa aunautyna (nB) / Bpews [c]
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Puc. 4.18. narpamma «CpeaHsas amnnutyaa / Bpems»

WHTepBanbHasa guarpamma, rpynnvMpoBka Mo KaHanaw, TUn nHtepearna — cpefgHee, 6e3 HakonneHus, Tmn
rpadguka — Touka.

Kaxxgas Touka guarpammbl — CPEAHEE 3HauyeHne amnnutyabl No JaHHOMY KaHany 3a Bpems ycpeaHeHus
(cm. puc. 4.18). CpegHee 3Ha4YeHNe aMnNNUTyabl ONPeAensieTcst Kak cpeaHee 3HadYeHne aMmnnuTyg

B MVKPOBOSbTaX U 3aTeM NnepeBoanTcs B geumnbensi.

Cpennas amnautyna [nB] / Bpema [c]

e
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Puc. 4.19. CpegHsaa amnnutypa / Bpems, kanan 19
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Pasgen 4. NporpammHoe o6ecnevyeHune cucrtem A-Line

Bpems Bpems, | Kanan Awmnn., OHeprus, OHeprus, OnuTenbHOCTb, Bpems BbI6-
c ab MKB*2*Mke ob MKC HapacTa- pochbl
HUS, MKC

13:42:11.085014 7145 03 48.7 3.52e+005 55.5 89 80 7
13:42:11.276477 7145 03 49.1 2.21e+005 53.4 33 23 3
13:42:11.388813 7145 02 53.7 2.11e+006 63.2 215 20 14
13:42:11.402678 7145 06 47.3 2.19e+005 53.4 74 73 6
13:42:11.402916 7145 05 45.5 4.39e+005 56.4 132 109 3
13:42:11.403339 3.55e+003 35.5 1 1 1

13:42:12.833530

1.20e+006

13:42:13.890102

2.37e+006

13:42:13.890323 7147 17 54.7 1.60e+006 62.0 105 9 3
13:42:13.890410 7147 13 54.0 3.89e+006 65.9 478 41 13
13:42:13.890603 7147 18 53.4 2.72e+005 54.4 21 3 3

13:42:13.965047 5.05e+006
13:42:13.965171 7147 15 49.0 1.00e+006 60.0 184 11 4
13:42:13.965597 7147 18 49.2 7.92e+005 59.0 130 44 7

13:42:14.080824

1.83e+006

13:42:14.137885

7148

13

49.4

4.72e+005

56.7

88

13:42:14.159566

13:42:14.363217

7148

15

53.7

3.79e+004

5.52e+006

67.4

777

250

Wi

34

13:42:14.363406

7148

13

49.6

1.51e+006

61.8

292

11

13:42:14.363910

13:42:14.566478

1.17e+006

1.46e+006

13:42:14.614938 7148 05 49.6 9.62e+005 59.8 157 144 10
13:42:14.615926 7148 07 45.5 6.45e+005 58.1 191 191 2
13:42:14.639899 7148 05 50.8 5.56e+005 57.4 82 72 6
13:42:14.672350 7148 03 55.4 4.21e+006 66.2 439 59 40
13:42:14.679546 7148 05 52.9 1.21e+006 60.8 157 68 13
13:42:14.708963 7148 05 55.3 8.81e+005 59.5 83 1 7

13:42:14.809788 7148 13 46.8 9.56e+003 39.8 2 2 1
13:42:14.866223 7148 13 46.3 6.88e+005 58.4 272 1 3
13:42:14.923933 7148 03 68.9 9.09e+007 79.6 1536 106 122
13:42:14.924417 7148 02 51.7 5.34e+006 67.3 886 13 24
13:42:14.924461 7148 01 51.4 1.89e+006 62.8 286 49 8
13:42:14.924491 7148 04 47.6 4.01e+006 66.0 1156 594 19
13:42:14.947366 7148 05 56.9 6.77e+005 58.3 54 8 6
13:42:14.953287 7148 05 51.7 9.31e+005 59.7 164 32 11
13:42:14.983728 7148 05 79.9 2.14e+008 83.3 448 39 72
13:42:14.984571 7148 07 47.7 2.44e+005 53.9 47 46 4
13:42:14.989346 7148 05 63.6 5.52e+006 67.4 177 10 35

Puc. 4.20. Tabnuua 3apermcTpMpoBaHHbIX UMNYNbLCOB B TeyeHne 7145-7148 c

Tak, ecnu cpaBHUTb guarpammy Ha puc. 4.19 1 cooTBETCTBYIOLLYIO e Tabnuuy Ha puc. 4.20 (Ha gnarpamme
npeacrtasneH kaHan 19, BblAeNeHHbIN Ha AuarpaMmme 1 B Tabnuvue CUHUM LIBETOM), TO BUOHO, YTO Kaxkdas ToYka
Ha oTMeTKax 7146 n 7147 c gnarpammel (7145-a n 7146-a cekyHObl COOTBETCTBEHHO) NPEACTaBNAET
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amnnuTygy O4HOro UMNynbca, Touka Ha oTMeTke 7148 (7147-5 cekyHaa) — CpeaHIon amnnuTyay Tpex
UMMNYyNbCOB, a Tovka Ha oTMmeTke 7149 (7148-a cekyHaa) — cpegHtoto amnnutyay 11 umnynscos.
MpumeyaHue:
C nosiBneHnem BO3MOXHOCTU OTOBpakeHns B peanbHOM BpeMeHW KOPPeNALUMOHHON guarpaMmbl
«Amnnutyga nmnynbscoB / Bpems» 6e3 ycpeaHeHns akTyanbHOCTb AvarpaMmmbl cHu3nnacek. OgHako npu
O4YeHb BoMbLLIOM NOTOKe UNu obbeme AaHHbIX Anarpamma MOXeT ObITb NonesHa.
Mone3HocTb (0T 1 0o 5; 5 MmakcmaneHas): 3, pekoMeHOyeTCs MCMONb30BaTh TOMBKO B peanbHOM BPEMEHM,
npu 6onbLiom noToke (06beme) AaHHbIX.

4.5.4.2. MakcumanbHasa amnnutyga (gb) / Bpems (c)
Makc. amnautyna [nE] | Bpewma [c]
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Puc. 4.21. Onarpamma «MakcumanbHasa amnnutypa / Bpems»

Makc. amnantyna [nB] ! Bpems [c
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Puc. 4.22. MakcumanbHaa amnnutyana / Bpems, kaHan 19
WHTepBanbHas guarpamma, rpynnmMpoBka Mo KaHanam, TUn uHTepearna — MakcumyM, 6e3 HakonneHus, Tun
rpadguka — TouKa.

Onarpamma «MakcumaneHas amnnutyga / Bpemsa» (puc. 4.21) — kaxkgas Todka COOTBETCTBYeET
MAKCUMAJIBHOMY 3HauyeHuto amnnuTyAbl No A4aHHOMY KaHary 3a BpeMsi yepeaHeHus (CM. puc. 4.22).
MpumeyaHune:
C nosiBreHneM BO3MOXHOCTIN OTODPaXXeHUs B pearibHOM BPEMEHUN KOPPENSLMOHHbIX guarpamm 6e3
yCpeaHeHUs akTyanbHOCTb Anarpammbl cHU3unack. OgHako npy odeHb BomnbLIOM NOToKe unu obbeme
OaHHbIX Anarpamma MoXeT ObITb MonesHa.
Mone3HocTb: 3, pekoMeHayeTCs UCNOoMb30BaTh TOMbKO B peanbHOM BpeMeHu, npu 6onbLlioM notoke (obbeme)
OaHHbIX.

4.5.4.3. Makc. BbiOopochl / Makc. amnnutyaa (ob)

Makc. Bo6pock { Makc. amnantyna [aB)

1000

00 '50.0 60.0 70.0 80.0 90.0

-

Puc. 4.23. HAwnarpamma «Makc. Bbiopochl / Make. amnnutyga»
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MHTepBanbHo-koppensumMoHHas guarpaMmma, rpynnmpoBka no kaHanam, Tun nHtepeana — Makcumym, 6es
HaKonneHus, TUN rpadgmka — Touka.

Onarpamma «Makc. Beibpock! / Makc. amnnutyga» (puc. 4.23) npeacTaBnsieT coO0n KOppensiLmio
MaKCMMarbHOro 3Ha4YeHusl BbiIGpPOCOB 3a MHTepBas BPeEMEHU YCpeaHEeHNs U1 MaKCUMarbHOro 3Ha4YeHUs!
amnMTyabl Mo KaXgoMy kaHarny 3a 3To e BpeMsi. PekoMeHayeTcs BepTUKanbHyto LKany 3agaBaTtb kak
norapudpmMmyeckyto.

MpumeyvaHue:
C nosiBneHnem BO3MOXHOCTM OTOBpaKeHUs B peanbHOM BPpEMEHU KOPPENSLMOHHbIX Anarpamm 6e3
ycpeaHeHus anarpaMmmMa noTepsina akTyarnbHOCTb, O4HAKO Npu perncrpaumm 60mbLIoro NoToka AaHHbIX
W HeJOCTaTOYHO MOLLHOM YMNpaBnsioWweM KOMMbIOTEPE OHa MOXET OKa3aTbCs MONE3HOW AN OLEHKN
XapaKkTepuCTuK pernctpupyemon AS aKTUBHOCTM.

MonesHocTb: 2.

4.5.4.4. AktuBHoCTb umnynscoB AJ / Bpems (c)

AxTHEHOCTL HMMYAbcoe A3 | Bpemsa [c]
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Puc. 4.24. iInarpamma «AKTUBHOCTb UmnynbcoB AD / Bpemsa»

AkTHEHOCTE HMNynbcoe AJ | Bpews [c]

0.0 '7145 7146 47 7148 7149

Puc. 4.25. lnarpamma «AKTUBHOCTb UmnyrnbcoB AD / Bpemsa», kaHan 19

WuTepBanbHasa gvarpamma, rpynnMpoBka Mo KaHanam, TUn uHtepsana — cymma, 6e3 HakonneHus, tmn

rpaduka — NUHKS.

MaTtemaTnyeckm AD akTUBHOCTb SBMSETCS NPOM3BOAHOW MO BPEMEHN OT CYMMbl UMMYNbCOB (CyMMapHOro
cyeta). dusnyecknin cmbicn guarpammel (puc. 4.24) — konudectso AD MMMYMbCOB MO KaXXAOMY KaHary 3a
Kaxabl HTepBan ycpegHeHus. To ecTb no kaHany 19 (puc. 4.25, ysennyeHo; Tabnumua Ha puc. 4.20)

B TeyeHune 7147-n cekyHabl 3apernctpmpoBaH 1 umnynesc, B TedeHne 7147-n — 3 umnynbca, B TeyeHne 7148-n —
11 umnynbcoB, B TedeHue 7149-n — 19.

MpumevaHue 1:
MonesHas gnarpamma, NO3BOMSET, HANPUMEP, BbIABUTb KaHar, Mo KOTOPOMY 3adhMKCMPOBaH NPOMNycK
1 Bpems nponycka (Hanpumep, cM. puc. 10.2). LLnpoko ncnonb3yeTcs nNpu BbIABIEHUN YHaCTKOB
UCNbITAHUS C BbICOKOM aKTUBHOCTbIO AJ151 OLEHKM U/unu onnbTpaLmm.

MpumeyaHue 2:
[Mpn ycnoBun OTHOCUTENBHO HEBBLICOKOTO YPOBHS LLUYMOB AnarpaMMa YyBCTBUTENbHA K MOSBIIEHNIO
nedgekTos.

MpumeyaHue 3:
Mpwn pervcTpaunm HenpepbiBHOM NOCTOSIHHOM AD (NMpY BbICOKOM YPOBHE LUYMOB UITN CITULLIKOM HU3KOM
rnopore) MakcmaribHOe KONMYeCcTBO UMMYNbCOB AD, perMcTpupyemMbix B €AMHULY BPEMEHW,
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onpeaensieTcs MakcumarnbHOW ANUTENbHOCTLIO, M aKTUBHOCTb AD MMeEeT NOCTOSHHOE 3HavYeHue
(«MakcrmanbHas gnutensbHocTb + MepTBOe Bpemsi, ¢») — 1, Hanpumep, 16 umn./c (cM. puc. 4.26).

MonesHocTb: 5, UCMONb3yeTcs kak B pearibHOM BpeMeHW, Tak 1 Npu nocTaHanuse.

AxkTHBHOCTE HMNyabcoB A3 | Bpemsa [c]
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Puc. 4.26. AKTUBHOCTb UMMNyNbCOB AD B yCNOBUAX perucTpauum HenpepbiBHoM AJD, kaHan 14

4.5.4.5. CymmapHbIi cyeT umnynscoB AD / Bpems (c)

CyMMapHBIA cHeT HMNyascoe AJ | Bpema [c]
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Puc. 4.27. Anarpamma «CymMmmapHbIn cyeT umnynbcoB A3 / Bpema»

CyMMapHbiA cHeT HMNyabcoe A3 | Bpems [c]
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Puc. 4.28. lnarpamma «CymmapHbIn cyeT umnynbcoB AD / Bpemsa», kaHan 19

WHTepBanbHasa avarpamma, rpynnMpoBka Mo KaHanam, TUn uHTepsarna — CyMMa, C HakonfneHneMm, Tun
rpaduka — NUHKS.

Punanyecknii CMbiCn AmarpaMmMbl — NpeacTaBneHne HakonneHs MMNynbCoOB C TEYEHMEM BPEMEHN MO KaXXAoMY
KaHany oT MOMEeHTa Ha4yana pernctpauum (puc. 4.27). Matematnyecknii — nHTerpan ot akTuBHocTu. Ha

puc. 4.28 no kaHany 19 nokasaHo (yBenuyeHo): B TedeHue 7148-i cekyHObl 3apernctpnposaHo 11 nMmnynbLcos,
a B TeveHune 7149-n — ewe 19 (Bcero okono 83, ¢ y4eTOM 3aperMcTpUpoBaHHbIX paHee).

Moxanyii, OCHOBHas Auarpamma, no KOTOpoi B peasribHOM BPEMEHU MOXHO OLIEHWUTb «LYMHOCTbY» WUCTbITaHus,
onpeaenvTb Havarno nponycka. 'paduk akTMBHOCTY (NpeablayLuii) XxapakTepusyeT noBeAeHne kaHana Ha
KOPOTKUX MHTEPBanax, no3ToMy OH OGbIYHO «PBaHbIN», a rpadnk CyMMapHOro cyeTa UMMynbCOB NpeacTaBnseT
KapTUHY B LLEfTOM, Ha HEM BUAHO, Ha KaKOM KaHare B utore 6birio 3aperncTpMpoBaHo 60osbLue MMMYbCOB, YeM
Ha OpYr1X, XOPOLUO BbISIBMISAETCS yBENIMYEHME CKOPOCTU PErMcTpaLumM MMNysibCoB, XapakTepHoe Ansi MPOMyCKOB.

YCTONYMBBIN, MIMHENHBIN POCT CyMMbl UMMNYJIbCOB XapakTepusyert 00bIYHO LWyM 1nn ManosHavnTeribHble
CUrHarnbl.
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MpumeyaHue:
MonesHas gnarpamma, NO3BOMSET, HANPMMep, BbISBUTb KaHar, Mo KOTOPOMY 3acuKCMpoBaH NpPonycK
1 Bpems nponycka. [1o3BonsaeT oueHWUTb XapakTep u3meHeHuss AD akTMBHOCTM, ee Nnepexon
K yCKOpeHHOMY pocTy. [lnarpamMma cymmapHOro c4eta UmnyrnbCcoB, MOCTPOEHHasi N0 OTOUNbLTPOBAHHOMY
no fokauumn anny AaHHbIX, MOXeT ObITb MCNOMb30BaHa B TEXHOMOMMAX / KpUTepusax oueHku, Tuna ASTM
E 569 (cm. pasgen 9.5.7) BmecTo rpacmka cymmMbl COObITUN.

Bo Bpems vucnbiTaHNs No JaHHOW AnarpaMme MOXHO NPUMEPHO OLIEHUTb, YEMY PaBHO N B BbIpaXeHU1
Pn, 1, Takum ob6pasom, NOHATL, KAKOW Knacc no fokanbHO-GUHAMUYECKOMY KPUTEPUIO pacTeT MeafleHHee
nuHenHoro n < 1/ kak NMUHeNHbIN N = 1 / Kak cTeneHHas 3aBnUcUMocTb n > 1/ coBcem GbicTpo n > 6. Mpu
noctobpaboTke Ha OCHOBE 3TOro rpaduka AenaeTcs To Xe CaMOe, HO TOYHEE, C MCMONb30BaHNEM
OaHHbIX Harpy>xeHusl.

Mone3HocTb: 5, ncnonb3yeTcs kak B peanbHOM BPEMEHW, Tak 1 Npu nocTaHanunse.

4.5.4.6. CymmapHbI cyeT umnynbcoB AD / KaHan

CyMMapHbii cueT uMnynbcoe AJ | Kanan
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Puc. 4.29. lnarpamma «CymmapHbIn cyeT umnynbcoB AD / Kanan»

WHTepBanbHasa gvarpamma, rpynnMpoBka Mo KaHanam, TUn uHtepsana — cymma, 6e3 HakonneHus, tmn
rpaduka — ructorpamma.
Pusmyecknii cMbICN AnarpamMmmbl — CyMMapHbIN cyeT (konnyectso) AD MMMYNbCOB MO KaX4OMY KaHany
(puc. 4.29). To ecTb MO KaHany 3 3aperMcTpMpoBaHo Bcero okoso 175 nmnynecos.
MpumeyaHune:
MonesHas Anarpamma, NO3BOMSET CONOCTaBUTb HAKOMNIMEHHOE KONMYECTBO MMMYbCOB Ha PasHbIX
KaHanax.

Mone3HocTb: 5, NCNOJIb3yeTCA KaK B pealibHOM BpeMeHU, TaK U Npu nocrtaHannse.

4.5.4.7. CymmapHbIi cyeT BbiopocoB AD / Bpewms, c

CyMMapHHA cueT enGpocoe AT | Bpema [c]
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Puc. 4.30. Anarpamma «CymmapHbIn cyeT BbiopocoB AD / Bpems»

WHTepBanbHas gvarpamma, rpynnMpoBka Mo KaHanam, TUn uHTepsarna — CyMMa, C HakonfeHneMm, Tmn
rpaduka — NUHKS.

Pusmyecknii CMbICH Anarpammbl — NPeACTaBreHe HaKoMNMeHNs KonnyecTaa BbiIGpocoB Bcex AD MMMNYNbCOB MO
Ka)XOOMy KaHarny BO BpEMEeHM C MOMeHTa Hadana namepenus (puc. 4.30). MatemaTnyeckmin CMbICH
avarpaMMbl — MHTerpan konmyectsa Bbiopocos AD.

MpumeyaHune 1:
lMonesHas guarpamma, NO3BOMSET BbISIBUTb NEPEX0] HaKOMMEeHNst KonmyecTBa BbIGPOCOB
K 9KCMOHEHLMANbHOMY POCTY.
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MpumeyaHue 2:
Onarpamma cymmapHoro cyeta BbIGpOCOB MOXeT ObITb Mone3Ha Npy akTMBHOCTU AD HaCTOMbKO
BbICOKOW, YTO OTAESbHbIE MMMYIIbChl HAYMHAKOT CrMBATLCA APYT C APYrOM, PEFMCTPUPYIOTCS Kak
HernpepbiBHas IMUCCUS N pa3fensioTcs Ha YacTh B COOTBETCTBUM CO 3HAYEHNEM napameTpa
MakcumanbHasa AnutensHOCTb (pasgen 4.1.2). Mpadvkn, xapakTepusyoLme akTMBHOCTb U CyMMY
MMMynbCOB, B 3TOM Crlydae MOryT nokasblBaTb popManbHOe CHMKEHUE aKTUBHOCTK, a rpadmik CyMMbl
BbIGpOCOB No-npexHemy 6yaeTt nHdopmaTmBeH.

Mone3HocCTb: 5, NCNOJIb3yeTCA KaK B pealibHOM BpeMeHU, TaK U Npu noctaHannse.

4.5.4.8. CymmapHbIi cyeT BbiGpocoB AD / Kanan

CyMMapHu# cueT Bui6pocos A3 | Kanan

5000

4000

3000

2000

1000

_ ___-_-______-_.___-J_

01 5 9 13 17

Puc. 4.31. Anarpamma «CymmapHbIi cyeT BbiopocoB AD / KaHan»
WHTepBanbHasa gvarpamma, rpynnMpoBka Mo KaHanam, TUn uHtepsana — cymma, 6e3 HakonneHus, tmn
rpaduka — ructorpamma.

Puranyecknii CMbiCn AMarpaMmMbl — CYMMapHbI cHeT (CyMMapHOe KOnmn4yecTBo) BbIOpocoB AD BCEX MMIMYbCOB
no KaXgoMmy KaHany 3a Bce Bpemsi usmepenus (puc. 4.31).

MpumeyaHue:

MonesHas anarpamma, rno3BosiaeT ConocTtaBnUTb HaKoMeHHoe KoJrin4ecTBoO BbI6DOCOB Ha pa3HbIX
KaHanax.

Mone3HocTb: 5, MCNOJb3yeTCAd KaK B pealibHOM BpeMeHU, TaK U Npu noctaHannse.

4.5.4.9. CkopocTb cyeta/ Bpewms (c)

Ckopoctb cueTa | Bpema [c]
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800
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400
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Puc. 4.32. Anarpamma «CkopocTb cyeta / Bpemsa»

WHTepBanbHasa avarpamma, rpynnMpoBka Mo KaHanam, TUn uHtepsarna — cymma, 6e3 HakonneHus, tmn
rpaduka — NUHUS.

Punanyecknii cMmbicn guarpammel (puc. 4.32) — cymmapHoe KOnMyecTBO BbIBPOCOB BCEX 3apernMcTpUpoBaHHbIX
3a Kaxabli HTepBan ycpegHeHns AQ UMNynbCOB Ans Kaaoro kaHana. Matematuyecku gnarpamma —
nponsBoAHas KonmyecTsa Bbibpocos AJ.

Mo Tvny aHanormndHa guarpamme «AKTMBHOCTb AD / Bpemsy.

MpumeyaHune 1:
KonnyecTtBo BLIOPOCOB SABMSAETCS OOHOM M3 BaXKHbIX XapakTepucTtnk AQ nmnyrnbca n AD akTUBHOCTMW.
Onarpamma «CkopocTb cveTa / Bpems» no3BonsieT oueHUTb Xapaktep u3aMeHeHnsa A3 akTMBHOCTU No
OonpeaeneHHOMy KaHany, OLeHUTb KaHarn, Mo KOTOPOMY 3adoUMKCMPOBaH MPOMNyCK, M ONPeAenuTb BPeEMS
nponycka (Hanpumep, cm. puc. 10.3). LUnpoko ncnonb3yeTcst Npy BbISIBIIEHWN Y4aCTKOB UCTbITAHKSA
1 KaHaroB C BbICOKOW aKTMBHOCTbIO, MX COMOCTaBNEHNS AN OLUEHKN n/unn munbTpaumn.
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MpumeyaHue 2:

Onarpamma ckopocTu cyeTa BbIOpOCOB MOXET ObITb Noie3Ha Npu akTMBHOCTU AD HACTOMBKO BbICOKOM,
YTO OTAENbHbIE UMMYIbChI HAYUHAKT CrMBATBLCS APYT C OPYrOM, PETMCTPUPYIOTCS Kak HenpepbiBHas
3MUCCUSA U Pa3fensioTcsa Ha YacTu B COOTBETCTBUU CO 3Ha4YeHMeM napameTpa MakcrmansHas
AnuTenbHoCTb (pasgen 4.1.2). Mpadmkn, xapakrepusyowme ASD aKTUBHOCTb M CYMMapHbIA cyeT
MMMyNbCOB, B 3TOM Clly4ae MOryT nokasbiBaTb (DOpPMarnbHOE CHIDKEHWE aKTUBHOCTM, HO rpadouk CKOPOCTH
cyeTa BbIOpPOCOB No-npexHemy 6yaeT MHGPOPMaTHBEH.

[dnarpamma no3BonsieT OLEHUTb XapakTep n3MeHeHusa AD akTUBHOCTU, ee nepexo K yCKOPEHHOMY
pocTty. Ncnonb3yeTcsa B TexHonorusx / kputepusix oueHkn, Tuna ASTM E 569 (cm. pasgen 9.5.7).

Mone3HocTb: 5, ncnonb3yeTcs kak B pearibHOM BPEMEHW, Tak 1 Npu noctaHanuse.

4.5.4.10. CpegHsia aHeprus (ab) / Bpemsa (c)

Cpennaa aveprua [nB] ! Bpewms [c]

150.0

120.0

2200

a)
Cpennas aneprua [aEB) / Bpews [c]

150.0

120.0

0.0 7145

Puc. 4.33. Anarpamma «CpegHnasn aHeprusa, ob / Bpemsa», kaHan 02

7146

a7

6)

7148

7149

MHTepBaJ’IbHaﬂ aunarpamma, rpynnmpoBKa no KaHarnam, Tun nHtepsana — cpegHee, ©e3 HakonneHus, Tun

rpaduka — NUHKS.

®dusmyecknii cMbICN Anarpammbl — cpeaHsasa aHeprus AD MMMNYNbCOB MO KaXXA0OMY KaHarny 3a Kaxabli UHTepBarn
ycpenHeHusi, BbipaxkeHHas B aeumbenax. [Mpu pacyeTe cpefHen aHeprumn cHavana ycpeaHsitoTCst 3HaveHus

aHeprumn B MKB2*MKc, a 3aTem pesynbTat nepesoautcs B Ab.
PaccmoTpum kaHan 19 (puc. 4.336, yBenmMyeHOo No ocu BpeMeHu, CM. Takke Tabnuuy Ha puc. 4.20).

Ecnu cpaBHUTb Anarpammy 1 COOTBETCTBYHOLLYIO e Tabnuuy (cm. puc. 4.20), To BUAHO, 4YTO nHTepBsany 1
(7145-5a c) cooTBETCTBYET OOAUH MMNYbC C aHepruen 36,6 ob, nHtepsany 2 (7146-4 ¢) — TaKke OAWMH UMMYIbC
c aHepruen 58,5 ob, untepeany 3 (7147-a c) — 3 nmnynbca ¢ aHepruammn 35,8, 59,1, 50,2 ob n cpegHen
3Heprmen 55 gb, nHtepeany 4 (7148-a c) — 11 nMnynbCoOB CO cpeaHewn aHepruen okorno 60 ab, nHtepeany 5
(7149-5 c) — 19 uMnNynbCOB CO cpeaHen aHeprmen okono 64 ab.

Mpumeyanue 1:

Onarpamma mMoXeT UCNonb30BaThCs NPU OLEHKE Pe3ynbTaToB B COOTBETCTBUM C kputepuem ASTM E 569

(cm. pasgen 9.5.7).
MpumeyaHue 2:

HaHHasa gnarpamma 6onee HarnsgHa nNpu NpeacTaBneHnn AaHHbIX B BUAe Touku (puc. 4.34).

MonesHocTb: 3, pekoMeHayeTCs UCMONb30BaTh TOJbKO B pearibHOM BPEMEHM.
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Cpenuas aneprua [aB] | Bpewa [c
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Puc. 4.34. lnarpamma «CpeaHnan aHeprus, Ab / Bpemsa», Tun rpacdwmka — «To4ku»

4.5.4.11. Cymma 3Heprum (aB) / Bpems (c)

Cymma anepruu [aE] | Bpema [c]
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Puc. 4.35. Auarpamma «Cymma 3Heprum, b / Bpemsi»

WHTepBanbHasa gvarpamma, rpynnvMpoBka Mo KaHanam, TUn uHTepsarna — CyMMa, C HakonfeHneMm, Tmn
rpaduka — NUHUS.

duranyecknii CMbiCn AMarpaMmMbl — CyMMapHasi aHeprnst AQ MMMynbCOB MO KaXK4OMY KaHany ¢ Havana
n3mepeHus, BoipakeHHas B ob. Npu pacyeTe cymmapHON 3HEPrMn CHavyana CyMMUPYHTCS 3HAYEHUsT SHEpPrn
B MKB2*MKc, a 3aTeM pesynbTaT nepesoautca B Ab.

MonesHocTb: 1.

4.5.4.12. CpeagHee BpemMs HapacTtaHus (Mkc) / Bpems (c)

CpenHee epeMa HapacTaHua [Mkc) f Bpema [c]

1500.0
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Puc. 4.36. Auarpamma «CpeaHee BpeMsi HapacTtaHusi /| Bpems»

WHTepBanbHas guarpamma, rpynnmMpoBKa Mo KaHanam, TUn nHtepearna — cpefgHee, 6€3 HakonneHus, Tmn
rpaguka — fMHUS.

duanyecknii cMbicn gmarpaMmbl — cpegHee Bpems HapacTtaHnus (puc. 4.36) AS nMMynbCoB Mo KaxaoMy KaHarny
3a Kaxablil MHTepBan ycpegHeHus. AHanornyHa guarpamme «CpeaHasa amnnutyaa, ab / Bpems, o».

Mone3HocTb: 1, pekoMeHOyeTCsa NCMOMNb30BaTh TONBKO B pearibHOM BPEMEHMW.
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4.5.4.13. CpegHsaa gnutenbHocTb (Mkc) / Bpems (c)

CpenHas AaHTEALHOCTE [MKC] f Bpems [c]
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Puc. 4.37. Qnarpamma «CpeaHasa gnutensHocTb / Bpemsa»

4400

6600

8800

NHTepBanbHasa guarpamma, rpynnupoBKa Mo kaHanam, TUM nHTepeana — cpegHee, 6e3 HakonneHus!, TUn

rpaguka — fMHUS.

Puranyecknii CMbiCn AMarpaMmMbl — CPEAHAA ANUTENBHOCTL (pyc. 4.37) AD MMMyNbCOB MO KaXXgoMy KaHary 3a
KaXXObl MHTepBan ycpegHeHus. AHanornyHa guarpamme «CpeaHasa amnnutyga, ab / Bpems, c».
C nosiBneHnem BO3MOXHOCTM UCMOMb30BaHNs KOPPENSALUMOHHbBIX AnarpaMM B pearibHOM BPeEMEHU
aKkTyanbHOCTb Anarpammbl CHU3UNAachk.

MpumeyaHune 1:

[rarpamma no3BoOnsieT OLEHUTb UBMEHEHWE CPeaHEN ANNTENBHOCTM UMMYNbCOB B XOAE UCMbITaHMS.
MockonbKy ANUTENBHOCTb MOXET PacCMaTpMBaTLCSA Kak Mepa MOLLHOCTM UMMynbCca, AuarpaMmma
«CpepgHsa anutenbHOCTb / Bpemsi» MOXET NCrnonb3oBaThCs NpU OLEHKe pe3yrbTaToB B COOTBETCTBUM
¢ kputepnem ASTM E 569 (cm. pasgen 9.5.7).

MpumeyaHune 2:

YBenuyeHne cpegHen AnuTenbHOCTM 4O 3Ha4YeHUI, BrIM3KNX K 3Ha4YeHno napameTpa MakcmanbHas
OJIMTENbHOCTD, YKa3bIBaeT Ha HanmMune Te4un, Nponycka Unm nosiBNEeHNe NHbIX NOMEX.

MpumeyaHue 3:

ﬂmarpamma, KaK 1 aHanorn4yHble anarpamMmmbl cpep,He|7| amMnnuTyabl n CpEﬂHeVI QHEpPIrmu, Oonee HarnsigHa
npwn npeacrtasrieHnn JaHHbIX B BUOE TOYKA.

Mone3HocTb: 4, pekomMmeHAyeTCHd UCMNOoJ1b30BaTh B NepBYyH o4epeb B peasibHOM BpEMEHN.

4.5.4.14. CymmapHas cpegHasa amnnutyaa (ab) / Bpems (c)

CyMMapHad cpen,

Haa aMnauTyna [aE) / Bpema [c]
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CyMmapHas cpennss amnautyna [nB) / Bpems [c]
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Puc. 4.38. narpamma «CymmapHas cpegHsasa amnnutypa / Bpemsa»
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MHTepBaJ’IbHaH aunarpamMma, be3 rpynnmupoBKK, TUN nHTEpBana — CyMmma cpeHUX no BCeM KaHaram, be3
HaKonneHud, Tun rpa(blea — NMNHNA.

dusmyecknn cmbicn anarpammebl (puc. 4.38) — ructorpamma, 6e3 HakonneHus. CHavyana B kaxgoM MHTepBarne
ycpeaHeHust onpeaenseTcsa cpefHas amnnmMTyaa no Kaxaomy KaHany B MUKPOBOMbTax, 3aTeM pesynbtaTt
nepesoauTcs B Ab, a 3aTem BbluMcnseTca cymma aTux geumben. Tak, ans 7146-n cekyHabl amnnuTyabl
kaHanoB 19 n 5 npocto cknageiBatoTcs (pesdynetaT — 105 ab), ana 7147-n cekyHAbl onpeaensoTca cpeaHne
aMmnnuTyabl Anga ang kaHanos 13, 18, 19, koTopble cknagbiBaTCs ¢ amnnutygamm kaHanos 15 un 16.
PesynbTtat — 319 Ab (CM. yBEenuMYeHHyo YacTb Anarpammbl U parMeHT AaHHbIX Ha puc. 4.20).

MpumeyaHune:
ApudmeTnyeckoe crioxeHve geunben, npyuMmeHsemoe npy oTobpaxeHnn gmarpaMmmbl, HEOU3NYHO, HO
B psige cryyaeB MOXET ObITb HarnsgHo.

Mones3HocTb: 1.

4.5.4.15. CymmapHas aktTuBHocTb AD / Bpems (c)

CyMMapHas akTHBHOCTE AJ { Bpema [c]
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Puc. 4.39. Onarpamma «CymmapHas aktuBHocTb AD / Bpemsa»

NHTepBanbHasa auarpamma, 6e3 rpynnupoBKu1, TUM MHTepBana — cymma rno BceM kaHanam, 6e3 HakonneHusl,
MM rpacouka — NUHUS.

Tun n dpumsnydeckunin cmbicn guarpammel (

puc. 4.39) — NpMMepHO TO Xe, 4To 1 AKTMBHOCTb AD / Bpewmsi, HO cymmupytoTcs Bce AD uMnynbCbl MO BCEM
KaHanam 3a Kaxxgblii UHTepBan ycpeaHeHus:.

MpumeyaHune:
lMonesHas guarpamma, NO3BOMSET BbISIBUTbL MPOMYCKW, UHbIE MOMEXM, NPOSBASOLMNECS B Buae 60MbLworo
KOnMYecTBa MMMynbCOB, OAHAKO 6e3 pasgeneHus kaHanos. Vicnonb3oBaTh Myylle COBMECTHO
¢ gnarpammamm «AkTnBHocTb A3 / Bpemsi» n « CymMapHbIi cHeT nMmnynbcoB AD / Bpems, c».

Mone3HocTb: 4, MCMNOJ1b3yeTCHd KaK B pealibHOM BpeMEeHU, TaK U NMpu nocrtaHannse.

4.5.4.16. CymmapHoe yncno nmnynscoB A3 / Bpewms (c)

CyMMapHoe YHcno WMnyascoB A3 J Bpema [c]
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Puc. 4.40. Qnarpamma «CymmapHoe uucrno umnynbcos AD / Bpemsa»

WHTepBanbHasa avarpamma, 6e3 rpynnupoBky, TUM MHTEpBana — cyMma, Nno BCEM KaHarnam, C HakonfeHneMm, Tun
rpaduka — NUHUS.
Tun n pumsunyveckuin cmbicn gnarpammel (pyc. 4.40) — npumepHO To Xe, 4To n CyMmapHbI cHeT umnynbcoB AD /

Bpewmsi — npeacTaBneHne HakonmeHUst UMNyJSIbCOB C TEYEHNEM BPEMEHW OT MOMEHTa Havana perucrTpauum, Ho
cyMmupytoTcsi Bce A MMNyrbChl MO BCEM KaHanam 3a Kaxabli UHTepBar yCpeaHeHus:.
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MpumeyaHwue:
MNones3Has aunarpamMma, no3BosiA€T BblABUTL MPOMYCKU, MHbIE MOMEXU, NpoABAloLLneCd B Buae 6onbLioro
KonuyecTBa MMMynNbCOB, OAHaKo 6e3 pasgeneHus kaHanos. Micnonb3oBaTh nyylle COBMECTHO
¢ Anarpammamm « AkTBHocTb A3 / Bpemsi» n « CyMmapHbIi cHeT umnynbcoB A3 / Bpewms, c».

Mone3HocTb: 4, NCNOJ1b3yeTCA KaK B pealibHOM BpeEMEHU, TaK U Npu noctaHannse.

4.5.417. Amnnutyaa wyma (ab) / KaHan
AMnautyna wyMa [nb6] ! Kanan

50

40|

30

1

Puc. 4.41. Onarpamma «Amnnutyaa wyma / KaHan»

WHTepBanbHas guarpamma, rpynnmMpoBka Mo KaHanam, TUn nHTepearna — MakcMmMarnbHOe 3Ha4YeHne 3a UHTepBarn
ycpegHeHus (Hanpumep, 1 ¢), 3a BbIYETOM 3HAYEHUN aMnnnTyabl Bbille nopora, 6e3 HakonneHms, Tmn
rpaguka — ructorpamma.

OTa ructorpamma otobpaxaeT Tpu xapakrepuctukm (puc. 4.41):
e cTONOWK LBETA KaHana NokasbiBaeT TEKyLLEee 3Ha4YeHe YpoBHS WyMa (CM. pasgen 4.4.2) no KaHany;
e  Cepbl BbICOKMI CTONBUK — TEKyLLlee 3HaYEeHME YPOBHS MOpora, YCTaHOBIIEHHOro MO KaHarny;
e  Cepbli LUMPOKUIA CTONBMK — MMHUMAIBHO perncTpupyemMbin yposeHs curHana (1 eg. ALM,

cm. pasgen 4.1.3).
OcHOBHOE NpMMEHeHVEe auarpaMMbl — OLEHKa LWyMa Mo kaHanam B TeveHne AJK, B peanbHOM BpeMeEHM.
[ormkHa NoCTOSHHO HaxoAMTbCS Ha akpaHe. [o3BonseT BbISBUTL B TOM YUCIIE Takne Nponycku, amnnutyaa
KOTOPbIX MEHEE MOpOora, a Takke 3apaHee NOAroTOBUTLCS K yBenuyeHuto wyma. Bo Bpemsa ASK Heobxoammo,
4yTO6bI Nopor 6bIN Bhile TEKYLLEro 3HadeHus Wwyma (cM. pasgen 7.7.2).

Ecnu Bbicokuii cepblii cTonGeLl, Bhille LBETHOMO Ha HEBOIbLIOE 3HAYEHWE UMW OTCYTCTBYET (3aKpbIT LBETHLIM) —
3HayeHVe LWyma GyaeT 3aHWKEHO MO CPaBHEHUIO C (haKTUYeckUM (CM. pasgen 7.7.2).

MpumeyaHune 1:
OuyeHb nonesHas gnarpamma, No3BOMSIET 3apaHee BbISIBIATL NPOMNYCKU, MHbIE MOMEXU, AedeKTbI
obopynoBaHus 1 T. .

MpumeyvaHue 2:
He paboTaeT B odnanH-pexmme.

Mone3HocTb: 5, NCMNOJ1b3yeTCA TOJIbKO B pealyibHOM BPEMEHMN.

4.5.4.18. Amnnutyaa wyma (ab) / Bpems (c)
AMnautyna wyMa [nB) ! Bpema [c]

0.0 '1165 1168 117 1174 177

Puc. 4.42. inarpamma «Amnnutyaa wyma / Bpems». MAD 4, yBenuyeHo
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AMnauTyna wymMa [nB) { Bpena [c]
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Puc. 4.43. Papowm c MNAD 7 (cBeTno-3eneHbli) BbisiBIIeH NPONyckK

NHTepBanbHasa guarpamma, rpynnupoBka no kaHanam, TUM MHTepBarna — MakcuMarbHoe 3HavyeHue, 6e3
HaKoMneHusi, TUN rpaduka — NUHKS.

Amvnnutyga wyma B ob (cMm. pasgen 4.4.2) 3a nHTepBan ycpegHeHus, 6e3 HakonneHus.

MpumeyaHue 1:
Becbma nonesHas gvarpamma, No3BonseT 3apaHee BbISBNSATb NPonycku (puc. 4.43), oueHnBaTb YPOBEHb
NMOCTOSHHbLIX MOMEX MO KOHKPETHbIM KaHanam (puc. 4.42).

MpumeyaHune 2:
Mpouenypa onpefeneHns ypoBHS LyMa npusedeHa B pasgene 7.7.2.

lMone3HocTb: 5, NCNOJIb3yeTCH KaK B pealibHOM BpeMEeHU, TaK 1 Npu noctaHannse.

4.5.4.19. CpegHee uucno BbiopocoB / Bpewmsi (c)

CpenHee yHcno BuGpocos { Bpews [c]
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Puc. 4.44. OQuarpamma «CpegHee uucno BbiopocoB / Bpems»

WHTepBanbHas guarpamma, rpynnMpoBKa Mo KaHanam, TUn uHtepearna — cpefgHee, 6€3 HakonneHus, Tun
rpaguka — fNHUS.

Tun n pmanyecknin cmbiCn gnarpambl — CpegHee Konmy4ecTBo BbIBPOCOB, NPUXOAALLMNXCA Ha €OUHNYHBIN
A3 nmnynbec, No KaXgoMy KaHany, 3a kaxabli UHTepBan ycpeaHeHus (puc. 4.44). AHanornyHo, Hanpumep,
ounarpamme «CpepHas amnnutyaa, ab / Bpemsay.

MpumeyaHune:
Ovarpamma no3BonsieT OLEeHNTb U3MEHEHME CPeaHero Ymcna BbibpocoB UMMNYNbCOB B XOAE UCTbITaHMS.
MockonbKy YMCno BbIGPOCOB MOXET paccMaTpuBaTbCs Kak Mepa MOLLHOCTM MMMyrbCca, AvarpaMmma
«CpepgHee uncno BbIGpocoB / Bpemsa» MOXET NCNONb30BaTbCA NPW OLEHKE pe3ynbTaToB B COOTBETCTBUM
¢ kputepnem ASTM E 569 (cm. pasgen 9.5.7).

Mone3sHocTb: 2.
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4.5.4.20. NMapameTpbl KOHTponnepoB / Bpemsa (c)

MapaMeTpu koHTpoanepoe | Bpema [c]
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Puc. 4.45. iInarpamma «lMapameTpbl koHTponnepos / Bpemsa»

HOwnarpamma aktyansHa ana DDM-cuctem, xapaktepuayeT crnyKebHble, AnarHocTuyYeckne napameTpbl
KoMmMnekca.

4.5.4.21. NMapameTpbl npuemo-nepeaatrowen craHuum (MMC) / Bpems (c)

[Ouarpammbi:

- YpoBeHb curHana nepegatyumka MrC / Bpewms (c);

- YpoBeHb curHana npuemHuka MNrc / Bpems (c);

- MHTeHcmBHOCTL npuema ganHbix MINC / Bpewms (c);

- WHTeHcmBHOCTL owmnbok npuema MNINC / Bpewms (c);

- 3apsp akkymynstopHon 6atapen MNIMC / Bpems (c)

OTHOCSATCS K (OyHKLMOHMpPOBaHUio cuctembl A-Line Tuna «PagnokaHany.

4.5.4.22. ASL/Bpewms (c)
ASL [nbB] / Bpems [c]

10.0

8.0

6.0

4.0

2.0

0.0'0 1152 2304 3456 4608

Puc. 4.46. Qnarpamma «ASL/Bpems»

WHTepBanbHas guarpamma, rpynnvMpoBka Mo KaHanam, TUn nHtepearna — cpegHee, 6e3 HakonneHus, Tun
rpadguka — fNHUS.

Tun n U3NMYECKUN CMbICI AuarpaMmMbl — NnpeacTaBneHne nameHeHnsa CpegHero ypoBHs curHana (Average
Signal Level — ASL) no kaxxgomy kaHany Bo BpeMeHu (nvMHeriHast guarpamma, 6e3 HakonneHusi, ¢ ycpeaHeHnem
napameTpa B nHTepBarne, puc. 4.46).
MpumeyaHue:

lMonesHas gnarpamma, NO3BOMSET BbISIBUTb YPOBEHb NMOMEX MO KaHany, TeHOEeHUMUW ero U3MeHeHMs.

NMone3HocTb: 4.
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4.5.4.23. RMS/Bpems (c)
RMS [mkB] } Bpema [c]

5.0

4.0 = 7 5 e

3.0

2.0

1.0

0.0'0 1152 2304 3456 4608

Puc. 4.47. Qnarpamma «RMS/Bpems»
WHTepBanbHas avarpamma, rpynnmMpoBka no KaHanam, TUn nHtepsarna — cpefHee, 6e3 HakonneHus, Tmn
rpaduka — NUHKS.

Tun n orsndecKknii CMbICI guarpammbl — NnpeacTaBneHne nsmeHeHns CpegHekBaapaTMYHOrO YPOBHS curHana
(Root Mean Square — RMS) no kaxxgomy kaHarny BO BpeMEHU (NMHerHasa guarpamma, 6e3 HakonneHus,
C ycpefHeHnem napameTpa B UHTepBane, puc. 4.47).

MpumeyaHue:
lMonesHas guarpamma, NO3BOMSET BbISIBUTb YPOBEHb NMOMEX MO KaHany, TEHOEHUMW ero U3MEHEHMS.

Mone3HocThb: 4.
4.5.4.24. Tok (1) (MKA) / Bpemsa (c)

. Tok([1] [mxA] ! Bpema [c]
1075.0 ; i

860.0

645.0 . " " " . . . _’/_’ﬁ_,_,_/—‘

430.0

215.0 ,

21124 31421 41718

0.0 '530 10827

Puc. 4.48. lnarpamma «Tok [1] / Bpemsa»

WHTepBanbHasa guarpamma, rpynnupoBka Mo kaHanam, TUn nHTepeana — cpegHee, 6e3 HakonneHus!, Tun
rpaduka — NMUHUSA (YaLLe) UM Touka.

duUsnyeckuin cmbicn anarpamMmmbl — 0T06pa>1<eHv|e COCTOAHUA OAHOro 13 napamMeTpuyecknx Bxogos (B AaHHOM
cny4yae — no ToKy) — puc. 4.48.

HasBaHue okHa MoxeT OblTb M3MEHEHO (CM. pasgen 7.5.2). ina agekBaTHOro otobpaxeHus (ruanyecknx
3HAYEHWI N3MepPSIEMbIX BENTMYMH HYXXHO onpeaenuTb 1 3agaTb KoadduumeHTsl npeodpasoBanus K1 n K2
MEPEQ ucnbitaHnem (cm. pasgen 7.5.6).

MpumeyaHue 1:
Mpn HaNMMuMK gaTymKa A4aBNeHUs UK MHbIX U3MEPUTENbHBIX Npeobpa3soBaTtenen ¢ BbIXO40M MO TOKY
abcontoTHo Heobxoaumas.

MpumeyaHue 2:
[aHHble napameTpa Harpy>xeHusi MoryT ObITb HaNoOXeHbl MpakTUYeckn Ha Nobon BpeMs3aBUCUMbIN
rpacpuk (cm. pasgen 4.10).

MpumeyaHue 3:
B MO A-Line rpaduk HarpyeHust MOXeT BbITb ChOpMUPOBAH NCKYCCTBEHHO (C MOMOLLIbIO OKHA «JTMHWK
HarpyxeHusi») 1 BblBe4eH Ha BpemsA3aBMCHMble anarpammbl (CM. puc. 4.153), ogHako Takow rpaduk, Kak
npaBuno, ropasfo MeHee MHOPMaTHBEH, YeM rpadorK, MOCTPOEHHbIV NO peanbHbIM AaHHbIM AaTymKa
[aBreHuns.

Mone3HocTb: 5, UCMONb3yeTcs kak B pearibHOM BpeMeHW, Tak 1 Npy nocTaHanmnse.
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4.5.4.25. HanpsixeHue (2) (MB) / Bpems (c); HanpsixeHue (3) (MB) / Bpems (c)

Hanpsaxenune[2) (mB] | Bpens [c]
30000 ¢ 0 0 [ HH 2413.5

240000 © 0 i i ik

1800.0

1200.0

600.0

0.0 9216 18432 27648 36864

Puc. 4.49. lnarpamma «HanpsikeHue [2] / Bpemsa»

MHTepBanbHble gnarpammbl, rpynnMpoBKa No KaHanam, TUM nHTepeana — cpegHee, 6e3 HakonneHus, T1n
rpacpuka — IMHUSA NN Touka.

dursmyecknin CMbICn anarpaMmm — OTobpakeHne COCTOSAHUA NapaMeTpuYecKknx BXoA0B (B AaHHOM crnyyae —

no HanpskeHuto) — puc. 4.49.

HasBaHune okHa MoxeT OblTb M3MEHEHO (cM. pasgen 7.5.2). [Ina agekBaTHOro otobpaxeHus pmanyeckmnx
3HAYeHWI N3MepPSIEMbIX BENTMYMH HYXXHO onpefenuTb 1 3agaTh KoadduumneHTsl npeodpasoBanms K1 n K2
MEPEL ucnbitaHneM (cm. pasgen 7.5.6), T. e. koadumumeHTbl N03BONAT nepecuntatb MB B kla nnu gpyrue
€OVHWLBI, @ CaMy 3TV eOUHWLIBI JOIMKHbI ObITb YKa3aHbl MONb30BaTENeM B HAa3BaHUN OKHa.

Mpumeyvanue 1:
Mpy HanNMyMM gaTyvKa AaBMEHUS UMW MHbIX M3MEepPUTEnbHbIX Npeobpa3oBaTteneli ¢ BbIXOAOM MO
HanpspkeHnio abcontoTHO Heobxoanmas.

MpumevaHue 2:
[aHHble napameTpa HarpyXeHust MoryT ObiTb HanoXeHbl NPaKTUYECKM Ha NMobo BpeMa3aBUCUMBbIN
rpaduk (cm. pasgen 4.10).

MpumeyaHune 3:
Twun 1 KOMMYECTBO AOCTYMHbIX OKOH C rpadmkamn N3MeHeHns napameTpoB 3aBUCUT OT Tuna
ncrnonb3dyemon AD cuctembl (Hanpumep, ansst DDM-cuctem OOCTynHO Tpy NapamMeTpu4eckmx Bxoda ans
Ka)kdoro moAynsi: ABa no HanpshKeHUI0 N O4WH — MO TOKY).

Mone3HocTb: 5, NCMNOJIb3yeTCA KaK B pealjibHOM BpeMeHU, TakK U NMpu nocrtaHannse.

4.5.4.26. Temnepartypa moayns, rpaa. / Bpems (c)

Temnepatypa Mmoayas, rpan. | Bpema [c]
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Puc. 4.50. Anarpamma «Temnepatypa moayns / Bpemsa»

ﬂmarpamma akTyallbHa and DDM-cucrem, npeacrtaendeT tTeMmnepartypy MO,D,yJ'IGVI CUCTEMBbI.
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4.5.4.27. YcuneHue (ab) / Bpems (c); Mopor (aB) / Bpems (c)

Ycunenue [nB) ! Bpewa [c]

40.0 I

Mopor [aE6) / Bpewma [c]

0.0'0 410 80 120 160

Puc. 4.51. Qnarpammbi «Ycunenme/Bpemsa» n «Mopor/Bpemsa»

WHTepBanbHble anarpammel, rpynnyMpoBKa no kaHanam, TUn uHTepBana — cpefiHee, 6e3 HakonneHus, Tun
rpaduka — NMUHUS (YaLLe) unm Touka.

Onarpammebl (B nepByto ovepedb «lMopor/Bpemsi», NOCKOMbKY yCuUneHve peako n3MeHsieTcs B npouecce
KOHTPONS) NO3BOMSIOT OLEHUTb U3MEHEHUS NapaMeTpOB UCTbITaHUS NPU aHanuse ero pesynbTaTos.

Onarpammbl 4OCTYMHbI NPy NOCTO6paboTke Npu YCNOBUM OTMETKM COOTBETCTBYHOLLMX MYHKTOB MpKU 3arpy3ke
danna.

Mones3HocTb: 5 ana guarpammel «Mopor/Bpemsi».
4.5.5. OcuymnnorpaMmmMbl U HYaCTOTHbIN CMNEKTP

CpepctBa no pabote ¢ bopmoi curHana nporpammel A-Line BKITOYaOT BO3MOXHOCTb aHannaa ocLMIiorpaMmv

CUTHaroB N NX YacTOTHbIX CNEKTPOB (puc. 4.52). Ocumnnorpammbl U CNEKTpbl 0TOBpaXKarTCs NOCPEACTBOM

CrneayLmx OKOH:

e ocuunnorpamma (ea. ALMN/mkB/gB) / Bpemsa (Mkc) — undpoBble ocumniorpammMbl AD MMNybCOB MO
BblOpaHHbIM KaHanawm;

e yacToTHbIN cnekTp (MKB/MIy) / YactoTa (K'Y) — YaCTOTHbIM CREKTP TeKyLen ocumnnorpaMmmel. CnekTpbl He
XpaHATCH B (hannax AaHHbIX, @ BbIMUCNATCA «Ha feTy», Ha OCHOBE COOTBETCTBYHOLLMX OCLIMINIOrpamMm.

B kaxaoM OKHe pasHbIMK LBETaMn MOXeT 0TobpaxaTbCa HeCKOmNbKOo kaHanos. KonmyecTBo OKOH
OCLMIIIOrpaMm 1 CneKkTpoB onpeaensercs B agnanore «MeHemxep okoH» (cM. pasgen 4.5.2), a Ha3HayeHve
KOHKPETHbIX KaHanoB KOHKPETHOMY OKHY MPOU3BOAUTCH NPV NOArOTOBKE KOHTpons (CM. pasgen 7.5.3, puc. 7.6).

["OpM3OHTaNbHLIMK NMHUAMKU NOKa3aH NOPOr ANst perMcTpauuy OCLMIIorpaMm no BelGpaHHOMY KaHarny,

B MPaBOM BEPXHEM YIIy BbIBOAUTCA MHGOPMAaLMA 0 HoOMepe kaHana, amnnutyae (B ab) n CK3 (B mkB) curHana
B Npegenax ocuunnorpamMmmel. 1o ocn Y curHan moxeT oTobpakatbes B MKB (Ha Bxoge npegycunutens), B ab
nnu B egnHmuax ALI, B 3aBUCMMOCTM OT HacTpowiku ocu Y guarnora «llapaMeTpbl OKHay (KOHTEKCTHOE MEHHO,
nyHKT «CsorcTtBay). OcumnnorpaMmmMbl aBTOMaTUYECKN MacLUTabupyoTCs, eCriv OTMEYEHO none
«MacwTtabupoBaHue ocumnnorpamMmmbl No ee MakCMMyMy» Bkragku «lnaesHble» ananora «O6wme napameTpbl
cuctembly» (Hactponku — MapameTpbl).

Mpumeyanue 1:
Mopor ocumnnorpamMmm no KOHKPETHOMY KaHary MOXeT ObiTb M3MEHEH BO BpeMsi cbopa AaHHbIX
«nepeTackuBaHNEM» MbILLKOW MMHUKX NOpora.

MpumeyaHue 2:
Pervnctpauus ocumnnorpaMm MMeEET HU3KUIA NPUOPUTET 1 NpY BONbLIOM NOTOKE AaHHbIX B pearibHOM
BPEMEHW PErMCTPUPYETCS M NOKa3bIBAETCA NPMMEPHO NO OAHOW OCUMNIIOrpaMMe Ha KaHamn B CEKYHAY.
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MpumeyaHue 3:
[ns oTKpbITMA ocumnnorpaMmm odnarH HeobxoammMo Nnbo oTKpbITe dann OSC (NyHKT MeHo Pann —
OT1kpbITe OSC), NMbBo NocTaBMTL COOTBETCTBYHOLLYIO ranoyky B OKHe «3arofioBok» Npu OTKPbITUX

0sC 05C

ALD-anna. B aTom pexvme oCLMIorpaMmmMbl IMCTAOTCS KHOMKaMU NaHenmn MeHio (<= =),
MpumeyaHune 4:

lMpoCcMOTPETb COOTBETCTBYIOLLYIO MMMYIbCY OCUMUIIIOrPAaMMy MOXHO C MOMOLLBO OKHA «DuUnbTp

1 MPOCMOTPY» U LLEMNMYKOM Ha CTPOKE MMMYSbCca, y KOTOPOro B nose dara Hanuums ocumniorpammbl

oTobpakaeTcst Homep ee B OSC-caiine.
HacTtpowika n pabota MO A-Line ¢ ocuunnorpammamu 6onee nogpobHo onncaHa B pasgenax 4.4.3, 7.5.3 n 9.2.
Bénblume BO3MOXHOCTM No paboTte ¢ chopmor curHana numeet nporpamma A-Line OSC.

6. Ocuwnnorpamma [MkB}/Bpems [mkc)
229 06 4p nb:32.0 meB
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Puc. 4.52. Ocumnnorpamma (a) u YacToTHbIN cnekTp (6) A3 curHana

4.5.6. MeHepxep okoH — KoppensiumoHHble guarpammbi

TouyeuHble n KOppenAunoHHbIE (KOTOpre ABIAKOTCA OAHUM U3 BUOOB TO‘-Ie‘-IHbIX) anarpamMmmbl — 3TO guarpamMmmbl,
B KOTOPbIX KaXXgadA ToYKa Ha anarpaMmme cooTBeTCTByeT O4HOMY A3 nMnynbey. To4yeuHble onarpaMmmbl
MCNONb3yKTCA OANA BU3yanmsauum 3Ha4YeHun napamMmeTpoB KOHKPETHOro A3 nMnynbca OTHOCUTENbHO OPYIruX,
BbISIBIIEHNS B3aNMOCBS3€EN MeXxay napamMmeTpamMm nMnyribCoB, 3apermcTpupoBaHHbIX NPU UCMbITaHUN.

Tak, ecrnv Ha To4Ye4HON anarpamme MOXeT ObITb BblAENEHO HECKOIbKO 06nacTern aHHbIX, XapakTepPHbIX,
Hanpumep, Anst CUrHaroB OT TeYEN, ANEKTPOMArHUTHBIX MOMEX, TPEHWUS UNN OT Pa3BUTUS TPELLUMHONOA0OHBLIX
nedeKkToB, TO MOXHO CChOpMynMpoBaTh KpUTEPUU (BbIpaXXeHWs1) AN BbiAENeHUs 1 nocneayowen punstpaumm
OaHHbIX Takux obnacren (cm. puc. 4.53).

ToueuHble gnarpammbl onpegensoTcs B 6noke «KoppensiumoHHble OKHa» okHa «MeHeaKep OKOH».

B koppensiLMoHHbIX OKHax MOTyT UCMOMb30BaThCA BCe NapaMeTpbl, permcTpmpyemMelie cuctemon A-Line.
KoppensunoHHble guarpammel, Tak Xe, Kak U OCHOBHbIE, YNPaBMSOTCS C NMOMOLLbIO NMaHenu KaHanos
N KOHTEKCTHOro MeHto «CowncTBax. [NogaepxumBatotcsa norapumMmmyeckue wkanbl (puc. 4.53).

Ecnu BbIeNUTb MbILBI UIN C MOMOLLBIO MHCTPYMEHTa « PermoH/MHOroyronbHUK» UMMynbCbl B O4HOM
KOPPEsILMOHHOM OKHe, TO, nocrne Bblbopa nyHKTa «okasaTb UMMYSbChbl» KOHTEKCTHOTO MEHH0, 3TN UMMYSbChI
OyayT BblAerneHbl Ha BCEX APYrMX KOPPENSILMOHHbIX Anarpammax v BbiBeeHbl B OKHO « CUHXPOHHbIN TEKCTOBBI
npocmoTpy (puc. 4.54).

Mpn nomoLwm nHCTpyMeHTa «PermoH/MHOroyrosibHUK» KOPPENSLMOHHBLIX OKOH MOXHO BbINOMHATL (hUnbTpaLmio
(MCKItOYEHNE UK BblAeNeHNe OTMEYEHHbIX MMMYNbCOB) NO pernony (pasgen 4.8.1).
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Kpome AByxMepHbIX, NoaaepKMBaOTCS TPEXMEpPHbIe AnarpaMmmel (cM. puc. 4.55). NHorga nx yaobHo
ncnonb3oBaTh Afsi BU3yanu3aumu cBsasen bonee Yem ABYx NapameTpoB — Kak, Hanpumep, Ha NpuBegeHHOM
pUCyHKe — aMnNnnTyaa, AnNMTeNnbHOCTb U KONMYECTBO BbIGPOCOB.

BpemsszaBrcMMble TOYeYHbIE AnarpaMmMbl MOMOratoT AeTanbHo (B OTAMYMeE OT AvarpaMm ¢ yCpeaHeHnem
3HaYeHU NapameTpoB) OLEHNTb XapakTep AD akTVBHOCTU B TEYEHUE UCMbITaHUSA, Ha BblgepXKkax, npu Habope
N CHVXXEHUN OaBreHus.

Ha puc. 4.56 npvBeaeHa ogHa n3 4OCTAaTOYHO YacTo MCMOMb3yeMblX gnarpamm — «AMnnutyaa/Bpemsa». Ota
Avarpamma nonesHa Kak npu HacTponke CUCTeMbl — OnpeaeneHny CKopoCTy 3ByKa, 3aTyxaHus, kanubposke
npeobpasoBaTenen, Tak n Npu percTpaunmn AaHHbIX ucneitaHns. Ewe ogHa nonesHas gnarpamma —
«Amnnutyga / Homep kaHana» nomoraeT npu NoAroTOBKE UCMbITaHUSA HE OWNBUTLCA C HOMEPOM
YyCTaHOBIMEHHOro KaHarna.

HaunbGonee Wwmnpoko ncnonb3yemMble ToUeYHble Anarpammbl (M. pasgen 10.2.2):

e amarpammbl «KAMnnutyaa, ob (Konuuecto BbIOpocoB, OnmMTenbHOCTb...) / Bpemsay;

e anarpamma «Amnnutyaa, ab / KaHanbly;

e anarpammbl «KonmyectBo BbiGpocoB (OnuTensHocTb, Beibpockl/OnuT...) / AMnnutyga.

Bu6pocu | AMnantyna [nb]

Mponyck

MexaHuka

[laHHble OT CTPYKTYypbI

1'30.0 44.0 . 72.0 86.0

Puc. 4.53. KoppensiumoHHasa guarpamma «BbiGpochbl (norapudgpmuyeckas wkana) / Amnnutyga»

CHHXpoHHBIA TeKCTOBLIT NpocMeTp uMnyascos A3 - O *

Puc. 4.54. OkHO CMHXPOHHOIO TEKCTOBOIo NpPOCMoOTpa
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Nnurensroets, [wke] / BeiBpocs / Aunmityaa, [26] = en ==

Kl | » [

Puc. 4.55. TpexmepHas koppensuMoHHas guarpamma «[inutensHoctb/Bbibpockl/AMmnnutyaa»

Amnautyna [nB] } Bpews [c]
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Aumnautyna [nB] { Homep kanana
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Puc. 4.56. lNpumepbl TOYEYHbIX AnarpamMmm

4.5.7. MeHeXep OKOH — 'McTorpammbl

['McTorpammel (MK pacnpefenennst) — amarpaMmmebl, B KOTOPbIX O4HA U3 OCen (Kak NpaBuno, ocb X) AenuTcd Ha
3aJaHHOe KONMYeCTBO MHTEPBANOB, B KaXA0M NHTepBane NponsBogaTcs onpeneneHHble AeNCTBUsS Hag
3aperncTpupoBaHHbIMU AaHHBIMU, a Aanee MoryT Npou3BOAUTLCS HEKOTOPbIE AENCTBUS MeXOy UHTepBanamu.

I'Ipmmep NOCTPOEHUA TMCTOrpaMmbl: BECb ANana3oH 3HaAYEeHUn amMnnnTya 3aperncCTpmpoBaHHbIX UMMYITbCOB
OenuTcsa Ha 3adaHHOe YNCITO MHTEPBANOoB rpynnMPOBKK (Hanpumep, Ha 6 MHTepBanoB: ¢ amnnuTtyaamm ot 40,0
0o 50,0 gb, ot 50,0 go 60,0 b v T. 4. go nHtepsana ot 90,0 go 100,0 ob), noac4MTLIBAETCS YUCNO
MMNynbCoB, NPUXoOALLUNXCA Ha Ka)K,EI,bIIZ MHTEepBarn. Ha ocu a6cu,|/|cc OTMEeYarTCA rpaHunLbl MHTEpPBArioB, 3aTeEM
OTPE3KN Mexay HUMU NMPUHNMAKTCA 3a OCHOBaHUA NMpPAMOYTroJibHUKOB C BblICOTaMU, paBHbIMU nuoéo qucny
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MMMNYMbCOB B KaXA0OM MHTepBane (amddepeHumansHoe pacnpegeneHune), nmbo Ynicny MMmnybCcoB B 3aaHHOM
WHTepBare 1 BCeX MHTepBanax npasee ero (KyMynsT1BHOe pacnpenereHue).

['McTorpammbl HasHavatoTcs B 6roke «lmctorpamMmmHble okHay avanora «MeHemxkep okoH» (puc. 4.57).

B MO A-Line nogpasymeBaeTcsi, 4TO rMcTorpaMma — 370 pacnpegerneHme Konmyectesa MMnyibCoB

no 3agaHHoOMy napameTpy (Hanpumep, no amnnutyge). Obbl4HO NapameTp 3agaeTcd Ans ocu X, koTopas
OennTCH Ha MHTepBasbl B COOTBETCTBMMN CO 3HAYEHUEM Nons «Liar X».

rHCTDI'DEIMMHbIE OKHI:

HHpepeHUMANEHDS DacnpegeneHue £ Arnauruna, [aE] [CyriraapHo]
JupdepeHumansHoe pacnpeaenerue / Aranmuryaa, [ak]

JuppepeHudantHoe pacnpeaaneHue £ BeiGpockl £ Arnaumyaa, [aE] [CyrarapHa]
JupdepeHumansHoe pacnpegenerme / Beidpoce / Amnauryga, [ab
JuppepeHudantHoe pacnpeaaneHue £ Arnauryaa, [ab] [CurdrapHa)

Hosaeue

[ fotsmrs |
Yoanme

PacmpeaeneHuwe:  Y-ock: wary": H-ock: Luar
|JJ.H¢-¢-E|::EHLL. j | j|10 |.&M|‘|nw5ua, [ak] ﬂ|2 [¥ CyrarapHo

Puc. 4.57. NMapameTpbl ructorpaMmm

Ecnu ansa ructorpammel 3agaH vn «duddepeHumansHasy», To Npyu NOCTPOEHUW rTMCTOrpamMmbl AN1A KaXO0ro
WHTEepBana, Hanpumep amnnuTyapl (B AaHHOM cny4vae 2 ab), oTobpaxaeTcs KOnMYeCTBO 3aperMcTpUpoBaHHbIX
B 9TOM MHTepBarne nMmnynbcoB. Ecnu none «CymmapHo» 0TMeYeHO, TO oTobpaXkaeTcs KONM4YeCcTBO UMMYbCOB
ONns Bcex kaHanoB cymmapHo (puc. 4.58a), ecnv HeT, TO AN KaX4oro kaHana nHamsugyansHo (puc. 4.586).

[
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Puc. 4.58. N'mctorpammbl ¢ audcpepeHumanbHbIM pacnpegeneHmem

Mo yMOI4aHuKo, pacnpeneneHne CTpontcd no Asym ocAmM — no ocu X - napamMeTp, no BepTVIKaJ'IbHOIZ ocn —
KOJIMM4eCTBO MMNYIbCOB C KOHKPETHbIM 3Ha4YeHNeEM (VIJ'WI anana3oHOoM 3Haqu|/||7|) napamMmeTpa (Hanpmmep,
amMmnnmTtygHoe pacnpep,eneHVle).

PekomeHayeTcs MCNonb3oBaTh MO BepTuKasibHOW ocK (T. e. ANs KONIMYecTBa MMMNYyNbCOB) NlorapuMmnyeckyio
LKany.

Pacnpegenenuns, nogobHble nokasaHHbIM Ha puc. 4.58, ncnonb3yoTca npu knaccndmkauum NCTouHMKoB AD.
Mpn aToM onpefenseTca T. H. b-value — yron HaknoHa NUHenHon OYHKLMK, annpoKCUMUpYoLWen aMmnnnuTygHoe
pacnpegenenue [40, ctp. 113]. CywlecTBYOT METOAUKM, KOTOPbLIE NO NEPENioMy BENUYMHbI b-value no3sonsoT
BbISIBUTb HANM4yne HECKOSbKNX MEXaHN3MOB Pas3pyLUEHNSI.

Ecnu napameTp BbiOpaH 1 gns ocn Y (Hanpumep, ANMTENbHOCTL), TO pacnpegeneHme CTpouTcs 1 Mo 3Tomy
napameTpy Toxe. B aTom cnydae konM4ecTBo nMnynbcoB oTobpaxaeTcs no ocu Z. Ha pwuc. 4.59 nokasaHo
anddepeHumnansHoe pacnpegeneHue no Asym napametrpam — AMnnutyge u nnTtenbHOCTU NpyY OTMEYEHHOM
(a) n HeoTMeueHHOM (6) none «CymmapHO».
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Puc. 4.59. IndchbepeHumanbHoe pacnpeerneHue no AByM napamerpam

Ecnu anga ructorpammel 3agaH Tmn «KymynsatmBHas», To 3Ha4EHUS B MHTEpBarax CyMMUPYIOTCS, HaunHas ot
KpanHero npasoro. Takum obpa3om, MOXXHO OLEHUTb KONMYECTBO 3aperncTpMpoBaHHbIX MMMYIbCOB,
NpeBbIWaLWMX OnpedeneHHyo amnnutyay (ecnv aHanma3npyeTtcs amnnutyaHoe pacnpegeneHune). Hanpuwvep,
Ans rmctorpammbl Ha puc. 4.60 3apernctpupoBaHo 20 nMmnynbLcoB ¢ amnnuTygon 6onee 88 ob, okono

1500 nmnynbcoB ¢ amnnutygon 60 n Bbilwe, obLiee konmyecTBo nmnynbcoB — okorio 80 000. Tak xe, kak n anga
anddepeHumnanbHbix pacnpegeneHni, ecnv none «CymmapHo» oTMeYeHo, TO rMcTorpaMmma CTpouTes Ans
BCEX KaHaroB CyMMapHO, eCcrnv HeT, TO 4SS KaXK4oro kaHana UHAMBuayarnsHo.

Mcnonb3oBaHue TPEXMEPHbIX KYMYJATUBHbLIX TMCTOIrpamMm (T. €. r’mcrtorpamMm, y KOTopbIX 3afaH napameTp
no ocun Y) HE MMeeT CMblICIa.

HanGonee yacTo ncnonb3yeTcs amnnuTygHoe pacnpeneneHme, kak auddepeHumnansHoe, Tak U KyMynAaTMBHOE.

KynynaTMEHOE pacnpegencHme /.., EI@

100000

Puc. 4.60. N'mcTorpamma ¢ KyMynaTUBHbIM pacnpegeneHuem (none «CymmapHoO» OTMEYEeHO)

4.5.8. Ucnonb3oBaHue guarpamm

Mo ymonuanuto, npu 3arpyske MO A-Line Ha paboyem cTone MHMUManu3npyrTcs YeTbipe cTpaHuubl: «Bce
okHa», «Ocuunnorpad», «apameTpnyeckme kaHanbi» n «Jlokaumsay (puc. 4.12).

YacTb 13 BbILLEONMUCAHHbIX anarpamMmm n3HavalibHO MHUUnanm3npoBaHa 1 npeacrtaBliieHa Ha 3TUX CTpaHuuax.

Ctpanuua «Jlokauus» npu 3arpyske CUCTEMbl HE COAEPXKUT HUKaKMX anarpamm. JlokaunoHHble guarpaMmmel
ynpaBnsoTcsa gnanorom «HacTtporika nokaumoHHbIX rpynny» (cm. pasgen 4.7).

B Tabnuue Hwxe npuBegeHbl BCTpoeHHble anarpammbl 10 A-Line B nopsgke yMeHbLUEHWS NONe3HOCTH
B pamkax HacToslLuero PykoBoacTea.

Ne HassaHue UHuumanusnpyeTcs no ymon4aHuio Mone3HocTb
4 | AktuBHocTb AD / Bpewms (c) [a, Bce okHa 5
5 CymmapHbin cyeT nmnynbcoB AD / Bpewms (c) [a, Bce okHa 5
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Ne HasBaHue

MHuuManusupyeTcn no ymon4aHuro

Mone3HocTb

CymmapHbin cyeT nmnynbcoB AD / Kanan

CymmapHbIi cyeT Bbibpocos A3 / KaHan

6
7 | CymmapHbIn cyeT BbibpocoB AS / Bpewms, (c)
8
9

CkopocTb cyeTa / Bpewms (c)

[a, Bce okHa

17 | Avnnutyga wyma (gb) / KaHan

[a, Bce okHa

18 | Amnnutyga wyma (ab) / Bpems (c)

28 | Tok (1) (MxkA) / Bpewms (c)

Ha, NapameTpuy. kaHanbl

29 | Hanpsxerue (2) (MB) / Bpewms (c)

[a, MNapameTpuy. kaHasnbl

30 | Hanpspkenue (3) (MB) / Bpewms (c)

[a, MapameTpuy. kaHanbl

32 | Ocumnnorpammbl M HaCTOTHbIW CNEKTP

[a, Ocuunnorpad

15 | CymmapHas aktmBHocTb AD / Bpewms (c)

16 | CymmapHoe yncno nmnynscos A3 / Bpems (c)

26 | ASL/Bpewms (c)

27 | RMS/Bpewms (c)

13 | CpeaHsasa anutenbHocTb (MKC) / Bpewms (c)

[a, Bce okHa

1 CpegHssa amnnutyga (ab) / Bpems (c)

[a, Bce okHa

2 MakcumanbHas amnnutyga (ab) / Bpems (c)

10 | CpegHsis aHeprus (ob) / Bpewms (c)

[a, Bce okHa

19 | CpegHee 4vmcno Bbibpocos / Bpewms (c)

[a, Bce okHa

3 Makc. Bbibpockl / Makc. amnnutyaa (ab)

12 | CpegHee BpeMs HapacTaHus (Mkc) / Bpems (c)

[a, Bce okHa

11 | Cymma aHeprum (ab) / Bpewms (c)

14 | CymmapHas cpegHas amnnutyaa (ab) / Bpewms (c)

FIENENENT NN ENENENEN FENISICHCH SIS ISITG OIS

20 | MNapameTpbl KOHTponnepos / Bpewms (c)

21 | YpoBeHb curHana nepegatyuka MNIMC / Bpems (c)

*
*

22 | YpoBeHb curHana npuemHuka MNMNC / Bpems (c)

*
*

23 | ViHTeHcuBHOCTL npnema gaHHbix MNIMC / Bpewms (c)

*
*

24 | NHTeHcmBHOCTb owmnbok npuema MNMNC / Bpems (c)

*
*

25 | 3apsig akkymynsitopHon 6atapew MNMNC / Bpewms (c)

*
*

31 | Temnepatypa moayns, rpag. / Bpems (c)

[a, MNapameTpuy. kaHanbl

*
*

*

V|CI'IOJ'Ib3yeTCF|, KaK npaBuiio, oaHa u3 anarpamMmm.

**  [narpammbl NCNOMb3YHTCA NP HEOBXOANMOCTIN KOHTPONMPOBATL COCTOSIHNE COOTBETCTBYHOLLIEro 060pyA0BaHMS.
PekomeHayeTcsa Takke MCNOMb30BaTh NPU perncTpauumn n aHannse AaHHbIX cnegyrowmne guarpamMmmel guanora

«MeHexep OKOH»:

Ne Hassanue Brok MNMonesHocTb
1 Amnnutyga, ab / Bpems (c)* KoppensiumoHHble OKHa 5
2 Beibpockl / Bpems (¢) KoppensiumoHHble OkHa 5
3 OnutenbHocTb (MkC) / Bpewms (c) KoppensumoHHble OkHa 5
4 Konunyectso Bbibpocos / Amnnutyaa (ab) KoppensiumoHHble OKHa 5
5 | OnutenbHocTb (Mke) / Amnnutyaa (ob) KoppensiumoHHble OkHa 5
6 Bpems HapacTaHus (Mkc) / AnutensHoCcTb (MKC) KoppensiumoHHble OkHa 4
7 Bbibpochk! / AnuTensHoCTb (MKC) KoppensiumoHHble OkHa 4
8 OnddepeHumnansHoe pacnpegenexve / Amnnutyaa (ob) 'McTorpammHble okHa 5
9 KymynatueHoe pacnpegenenve / Amnnutyga (ab) 'McTorpammHble okHa 5

*

[varpaMmma nHMumManusnpyeTcs no yMonyaHuio.

Kpome ananora «MeHemkep OKOH», HEKOTOpbIE AnarpaMMbl MOTyT GbiTb 3aAaHbil:

npwu 3arpy3ke ¢hanna aaHHbIX (puc. 4.61):

e [lopor (ob) / Bpems (c) — onarpamma M3MeHeHus nopora no Kaxgomy KaHarny;
e Ycunenue (ab) / Bpems (c) — guarpamma nsMmeHeHust KoadppmumeHTa yeuneHmsi no Kaxxaomy KaHarny;

[ MNokasaTe rpadukd B MCxogHoM Eqae [on-ine)
Mok azaTe TOABKD MTOMOERIE FRAtHEL

MNorasare rpadue. ' Topor, ok fspetana, ¢

LlE&Ta KaHaNoE CUMTEIESTE M3 Pafing

[
-
[ Mokazate rpadur "Youwnedve, ob /epea, o'
™
-

JfWwKe NaparETphl CYMTRIBATE M3 $aifna

.

Puc. 4.61. Auarpammbl, 3apaBaemble npu 3arpy3ke canna gaHHbIX
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npu BbINOSIHEHUW NOKaLMM:
e Jlokaums/KoopamHaTtbl (MM) — KOOPAUHATLI CIIOLMPOBaHHbBIX COObLITUI (pa3Hble TUMbl Auarpamm,
B 3aBMCMMOCTM OT TMNa fokKauum);
e Awmnnutyga nok. (ob) / KoopanHatbl (Mm) — pacnpefeneHme cpegHen unm MakcumMmarnbHOW NTOKaLUMOHHOM
aMnnuTygpl No KoopanHaTam;
e (Ob6beMHas Moaenb Nnokauuy;
e HakonneHue cnoumpoBaHHbIX MMMyNbCoB / Bpems (c);

npu namepeHun ckopoctu («Jlokaumus — HoBoe n3amepeHne CKOPOCTU»):
e [ucrtorpamma namepeHus ckopoct N / CkopocTb (M/C);

npu Kanuopoeke («Jlokauus — HoBoe n3amepeHne CKOPOCTU»):

o HakonneHne kannbpoBoyHbIX navek / Bpems (c);

e [uctorpamma nsmepenus 3atyxanHus N / 3atyxanue (ob/m) — ructorpaMmmel pacnpegeneHums 3atyxaHus;
e [ucTtorpammbl namepeHus ckopoct N / CKkopocTb (M/C) — ructorpaMmmbl pacrnpeneneHms CKopocTy;

npuv BbINOJIHEHUU Knaccudukauum AaHHbIX, peanusyemMon B Buage guarpamm:

o CraTtuctmyeckun kputepuin — mode (Amnnutyga (8b)) / X (Amnnutyga (b)) (npvBeaeH oanH 13 BapuaHToB
napameTpoB 45151 OCeN);

e [unarpamma Severity-Historic Index / S-H Quarpamma;

e JlokanbHO-anHamu4eckuii kputepuin — CteneHb NokanbHO-AnHaMU4eckoro kputepus n / Bpems (c).

Vicnonb3oBaHue aTnx guarpamm 0yaeT pacCMOTPEHO MO3Xe, B COOTBETCTBYOLWMX pa3aenax (4.6, 4.9, 7.7).

4.6. OcHOBbI NoKaLun NUCTOYHUKOB AD
Jlokaums — 310 onpeaeneHne MecTomnoNOXeEHUS UCTOYHUKA AD B KOHTPONMpyeMOM OObeKTe.

Wcnonbayemblie B [1O A3 cuctem anroputmbl 4at0T BO3MOXHOCTb B peanbHOM MacluTabe BpeMeHu nnm Bo
BpeMs noctaHanuaa onpeaenntb 06nactb (KoopamHaThl, C HEKOTOPOW MOrPEeLLIHOCTLI0) KOHTPONUPYEMOro
0obbekTa, B KOTOPON HAaXOA4MTCS 3aperncTpmpoBaHHbIA UCTOYHUK AD, 1, Ha OCHOBE BM30CTU K KakoMy-nmbo
anemMeHTy 00bekTa, caenaTth BbIBOL O €ro BEPOSATHOM TOYHOM MECTOMOMOXEHUM U NPOUCXOXAEHUM (pe3ynbTaT
pa3BuTHS OedeKkTa B CBapHOM COeAUHEHUM, OCHOBHOM MeTanrse, TpeHne obbekTa Ha onopax, Tedb Yepes
YANOTHEHUS (PbNaHLLEBOro CoeAMHEHNS LITyLepa, CMeLLeHNe KakuX-TO KOHCTPYKTUBHbIX 3N1eMEHTOB U T. [.).

CyliecTByeT Ba OCHOBHbIX METOa NOKALMN UCTOYHUKOB — 30HHbIN 1 pacYeTHbIN.

PacyeTHbIn TMn nokaumm Mcnosb3yeT pa3Hnuy BpeMeH npmxoana AD MMNyJbCOB Ha MA3 u no3eonseT
onpenennTb KoopanHaTtbl NCTOYHUKA.

Ecnu xe cobbiTe 3aperncTpmpoBaHo Tonbko oaHUM MA3, TO BO3MOXHOE MECTOMNOMNOXEHNE UCTOYHUKA

AD orpaHunumBaeTcs 30HoM Bokpyr MAD, 3apernctpupoBaBLlero cobbiTve, pasmepbl 1 hopmMa KOTOPOK 3aBUCAT
OT BENMYMHbI NOpOora, 3aTyxaHus B matepuarne o0bekTa KOHTPOIS 1 B3aMMHOro pacnonoxenus NAJ. B Takom
cnyyae BO3MOXHOCTM NOKauumn UCTOYHMKOB AD orpaHmyeHbl 30HHbIM TUMOM Nokauuu (cM. pasgen 4.7.1).

CyLIJ,eCTByeT TakKkKe MeTo JloKaunn HernpepbIBHOIo CUrHana, Ho B HacTtodLlem PyKOBO,EI,CTBe OH He
paccmaTpuBaeTcs.

4.6.1. TepMmuHONoOrusa, TUNbI JIOKaLun, TeopeTu4eckne OCHOBbI NOKaLum

MpuBegeM HEKOTOpLIE BaXKHbIE TEPMMHbI, KacatoLMecs nokauum:

e umnynbc, xuT (hit) — nbon curHan, KOTOpkIN NPEBLICUIT MOPOT Y BbI3Ban PErMCcTpaLmio AaHHbIX aKyCTUKO-
3MUCCUOHHON annapaTypow [3apeructpupoBaHHbi curHan A3] (TOCT P ISO 12716). OgHomy AS cobbiTuio
MOXET COOTBETCTBOBATb OA4MH U 6ornee AD MMNyrbCoB;

e  MCTOYHMK aKyCTU4YeCKOM ammuccum; uctouHmk AJ (acoustic emission source) — nokanoHas obnactb
00beKTa KOHTPONS, B KOTOPOM NPOUCXOAUT NpeobpasoBaHne Kakoro-nMbo Buaa SHEPrUn B 3HEPIUIO BOSTH
A3 (FTOCT P ISO 12716);

e co6bITMe akycTuieckom ammccum (event, acoustic emission (emission event); acoustic emission event) —
nokanbHoe AnHaMuyeckoe N3MeHeHne CTPYKTYpbl matepuana obbekTa, npnBogsLLee K BOSHUKHOBEHWIO
akyctmnyeckon ammccun (FTOCT P ISO 12716).

MpumeyaHune:
Opyrumu cnoBamu, cobbiTne AD — eanHMYHoOe cpabaTtbiBaHNe MCTOYHUKA AD B KOHTPONMPYEMOM
o6bekTe. [pn KoHTpone obbekTa MHOrokaHansHonm A3 cuctemoin ogHo AD cobbiTve MOXeT BO30yanTb
OAVH 1N Heckorbko NAD, KOTopble HAXOAATCA B Npedenax «CrblmnmMocTy» cpaboTasluero A
WCTOYHMKA, T. €. annapaTtypa MOXeT 3amKCcMpoBaTh HECKONbKO AD CUrHamNoB;

e 3apeructpupoBaHHoe A cobbiTue (recorded AE event) — COBOKYMHOCTb MMMYIbCOB, OTHOCSILLIMXCS
K eaHu4Homy cobbituio A (TOCT P ISO 12716). MiHade roBops, MMMyfbCbl, 3aperMcTpupoBaHHbIe
pa3nuyHbiMu MAS oT ogHoro cobbiTua AJ, obpasytoT 3aperncTpmpoBaHHoe AD coObITHE;
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e Mayka — nocregoBaTeNnbHOCTb UMMNYNbLCOB (HE MEHEE OBYX), 3apErMCTPUPOBaHHbIX Pa3NIMYHbIMK KaHanamm
TakvMm 06pa3om, YTO pa3HOCTb BO BPEMEHM NPUXOAa XPOHOMNOrMYECKU NEPBOro 1 MOCHeOHEro UMMNynbca
nocrneaoBaTenbHOCTM (Ha3blBaeMasi 4NIMTENbHOCTLIO MAaYvykn) He MPEBbILLAET HEKOTOPOro 3a4aHHOro
NHTepBarna BpeMeHn (XapakTepHblii pa3mep oobekTa / CkopocTb) [39];

e nouupoBaHHoe AJ cobbiTue (located AE event) — AD cobbiTne, MOMEHT BO3HUKHOBEHUSA 1 KOOPAWHATbI
KOTOPOro onpegeneHbl C UCNonb3oBaHWeM Toro unu nHoro metoga nokauun (FOCT P ISO 12716);

o wuHaukaumusa AD cobbiTus (indication of AE event) — oTobpaxeHne Ha obbekTe, Ancnnee annapaTtypbl MM6o
Ha cxeme O0ObeKTa TOYKM, COOTBETCTBYHOLLEN NounpoBaHHomy AD cobeituio (TOCT P ISO 12716);

e rokauMoHHbIN knacTep (location cluster) — 3oHa 06bekTa, B KOTOPON HabMNaaeTCa NPOCTPaHCTBEHHAs
KOHLEHTpaLuus NOLMpPOBaHHbIX cobbITMI AD.

MpumeyaHue:
Kak npaBuno, NokauMoHHbIN knactep cooTBeTcTBYyeT ogHOMY UCTOYHUKY AD (TOCT P ISO 12716);

e rpynna fiokauum (Mnm aKkyCTUKO-aMUCCUOHHasA aHTeHHA) — aHTeHHa 13 ABYyX unn 6onbLuero yncna MAS3,
PacnonNOXeHHbIX HAa KOHCTPYKLUK C Lienbio OOHapYXXeHUs 1 NokauuyM MCTOYHUKOB, Kak NpaBuIio,
Haxo4sLWMXcs B Npefenax aHTeHHbI. s Kaxxgon rpynnbl IoKawmMm SOMMKHbI ObITb HAa3HAYeHbl TUM JTIOKauuu,
NMHerHbIe pa3mepbl, KONUYECTBO, HoMepa U koopanHaTel [MAD, a Takke gpyrne napameTpsl. B [0 A-Line
OLHOBPEMEHHO MOXET ObITb 3a4aHO HECKONBbKO rpynn fiokauuu. [Npu aToMm Kaxkgas rpynna nokauum
paboTaeT HE3aBUCUMMO OT OCTaslbHbIX;

e 30Ha NoKauwuu — 4acTb rPynnbl JIOKaLMKn, orpaHNyeHHas HeobXoaUMbIM U JOCTATOYHbBIM 4SS AaHHOTO Tuna
nokaumm konuvecteom MNAD (aBa, Tpy nnu yetbipe). Mo ymonyaHuio kaxxgoe cobbiTue/nayka
obpabaTbiBaeTcs Kaxaow 3oHoM rpynnbl. Ecnn cobbiTne/navka coaepkuT MMMynbCbl, COOTBETCTBYIOLLME
MAS gaHHOM 30HBI, TO MPOM3BOAUTCS BbIYUCIIEHNE MECTOMONOXEHNS UCTOYHUKA. Takum obpasom,

B HEKOTOPbIX Criyyasix ogHOMY COBbITMIO B OOHOW rpynne fokauum MOXeT COOTBETCTBOBATb HECKOSBKO
nokaumm (cMm. pasgensl 4.7.3.2, 4.7.4.2);

e napalTponka/yeTBepKa/nATEpPKa UM NOKaUNOHHbIN Habop MMNyNbCOB — AD UMMNYIbChI (KONMYECTBO
MMMyNbCOB, B 3aBMCUMOCTI OT TuUMa JloKaLmun), HEMNOCPEeACTBEHHO yYacTByoLWMe B niokauumn A3 cobbiTus,
1, NOCKOMbKy nokauus ocyectensietcs B MO A Line nHamenayansHO, KXo 30HOW, OOHO
3aperucTpupoBaHHoe cobbiTue (Nayka) MOXeT BKIoYaTh B cebst HECKOMbKO OBOEK/TPOEK... (HabopoB)
nmMnynbcoB. Vinu, no-gpyromy, Habop SBNAETCS YaCTbio 3apermcTpUPOBaHHOIO CobbITUS (Naykwn);

e JIOKaLMOHHas BOCCTaHOBMeHHas amnnutyaa (reconstructed amplitude) — amnnutyga A3 umnyneca,
KoTopas Habntoganack 6bl Ha [AD, ycTaHOBNEHHOM B HENOCPEACTBEHHOM BNM30CTN OT UCTOYHUKA AD
(FOCT P ISO 12716);

e adpekTuBHanA ckopocTh (effective velocity) — 3HaueHne ckopocTn, paccyMTaHHOE Ha OCHOBE BPEMEH
NpVXo4a 1 ANCTaHUUIA pacnpoCTpaHeHWsl, onpeaerneHHbIX NpU reHepaumm NCKYCCTBEHHbIX AD CUrHarnos,

1 ncnonb3yemoe ans pacyetHon nokauum (FOCT P ISO 12716);

e PBIl - pasHuua BpeMeHn Npuxoaa CUrHanoB Ha npeobpasoBaTeni, pacnosioKeHHbIE Ha MOBEPXHOCTU
KoHTponumpyemoro obbekTta (M6 03-593-03);

e 30Ha OTCEYKU — pa3Mep 30HbI NoKaLMM BOKPYT AAaTUMKOB;

e XapaKTepHbIA pa3Mep 06beKTa — MakCMMarnbHOe BO3MOXHOE PacCTOsTHUE Mexay ABYMsl TO4KaMu Ha
NMoBEpPXHOCTM 0ObeKTa.

4.6.2. JllnHenHaa nokauums

Ecnu A3 cobbiTne 3apeructpupoBaHo AByMs MAQJ, KOTopble pacnosoXeHbl Ha YCIIOBHO OAHOMEPHOM 0ObeKTe,
HanpuMep y4yacTtke TpybonpoBoaa, To Mo NOPSIAKY PErncTpaLmMmn, pasHoCcTM BpeMeHU npuxopa curHanos (PBI)
Ha aTn MAD 1 M3BECTHOM CKOPOCTM pacnpocTpaHeHns AD curHanoB B MaTtepuane KoHTponmpyemoro obbekTa
MECTOMONOXEHNE UCTOYHMKA MOXET ObITb ONpeaeneHo B METPUYECKMX eanHMLAX (MM, HanpUMep) ¢ TOYHOCTbIO
00 ceyveHunst aToro obbekTa. Jlokaumsi Takoro Tuna HasblBaeTCca NMMHENHON (CM. pasgen 4.7.3).

PaccTosHue oT uctoyHmka Ao MNMAQ, KoTopblli NepBbIM 3aperncTpupoBarn cobbiTve, MOXeT GbiTb OnpeaeneHo
criegyoLmm obpasom:

d
7 2 11
Ti=To+3 (11)
AT:TZ—T1=T0+¥—T0—§=$*(D—2d) (13)
OTcropa

d=%*(D—AT*V) (14),
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roe:
To — abcontoTHOe Bpems n3nyyveHus AD cobbITus;

T4 — abcontoTHOEe BpeMsi permctpaumm umnynbca Ha MNMAD, KoTopbI 3aperMcTpupoBan cobbiTve NepBbIM;
T2 — abcontoTHOE BpeMsi permctpaumm umnynbsca Ha MNMAD, KoTopbI 3aperncTpupoBan cobbiTue BTOPLIM;
AT — pasHuua BpeMeHn pernctpaumm nnm npuxoga (PBIT) nmnynecoB oT cobbitus Ha MAD;

d — paccTosiHmue oT nctodHuka go NAJ3, KoTopbI 3aperncTpmpoBar cobbiTve NepBbIM;

D — pacctosiHne mexay MNAJ;

V — CKOpOCTb 3BYKa.

3 cbopmyrbl NOHATHO, YTO TOYHOCTb NOKaLUKN 3aBUCUT OT TOYHOCTU pernctpauumn AD curHanos A3 CUCTEMOWN,
TOYHOCTU pa3meLleHuns NAS 1 TOYHOCTM ONpeaeneHnss CKOPoCTU 3ByKa B 0ObekTe. [NaBHbI 3NeMeHT
HeonpeaeneHHOCTM Ha NpaKTMKe — CKOPOCTb 3ByKa. Kak BuaHo 3 popmynel (14), ecnv 3agaHHasi CKOPOCTb
3ByKa MeHbLUe AENCTBUTENBHON, TO BblYMCIIEHHAsA KOOPAMHATa UCTOYHUKA CMELLAeTCs K LIEHTPY OTpeska
mexay MNMAJ, ecnn 6onblue, TO KOOpAUHATA CMeLLAaeTCsa OT LieHTpa, U MHOrAa, Npu 60MbLLON OWKOKe, NCTOYHMK
MOXET ObITb HE 3anouupoBaH. Ha npakTnke HeonpeaeneHHOCTb CKOPOCTU 3BYKa B AD HeycTpaHuma —

CM. pa3gen 4.6.6.

OTtmeTum, 4TO npu owmnbke B CKOpOoCTH Hanbonbluas abcontoTHas NOrpeLHOCTb MMEET MECTO MO KpadaAm
OTpe3Ka mexay MA3, aB LUeHTpe, HaO60p0T, OLINBKM B HA3Ha4YeHUn CKOpPOCTH cnabo BMMSIIOT Ha TOYHOCTb
onpepeneHna MecTtornoJsioXeHnAa NCTOYHUKOB. 3710 crnenyet ydecCTb npu npoBepke TOYHOCTU JTOKaUnWn.

Ecnu nctovHmk pacnonaraeTtcda Ha NMMHUK, I'IpOXOD,FlLLI,GVI vepes npeo6pasoBaTenM, HO HaxXxoOuUTCA BHE OTpPe3Ka,

nx coeguHsitoLero (cM. puc. 4.62) Ha paccTosiHum d, To pasHuLa BpeEMeHU npuxoga curHanos Ha MAD byget
paBHa OTHOLLEHUWIO paccTosHusa Mexay MNMA3 n ckopocTu 3Byka (D/V):

d
T, =Ty +—=
1 0+V (15)
D+d
AT =T T—T+D+d T, d—D 17
) 1= 1o % °TYy Ty ( )
WNcTouHuK A3 MAS 1 MAD 2
d | D |

-lq r|

Puc. 4.62. lluHenHaa nokaumsi Npu pacnosioXXeHMmn UCTOYHUKA 3a NUHUEN, coeaunHsiowen NMNAJ

Mpun aTOM, B COOTBETCTBMU C chopmynon (14), ICTOYHUK OydeT 3anoumMpoBaH HENOCPEACTBEHHO Ha Onvxanwem
K Hemy MAQ; psaoM ¢ HUM, ecrnin 3aiaHHasi CKOPOCTb 3ByKa HEMHOIO HWXKe AENCTBUTENBHON; Unu He ByaeT
CrnoLMpoOBaH, ecnv 3agaHHas CKOPOCTb 3BYKa BbILLE AENCTBUTENBHOM (MOCKOMBbKY B 3TOM CrlyYae peLleHune
ypaBHeHus (14) okaxkeTcd 3a npegenamm COOTBETCTBYIOLLErO oTpe3ka 1 OyaeT oTOpPOLLEHO Kak NOXHOe).
MoaTtomy, He3aBMCUMMO OT paccToAHUA d OT UCTOYHMKA [0 6nvxkanwero MNMAJ, kKoppeKkTHas nokauusi
TaKnX NCTOYHUKOB HEBO3MOXHa.

B obem cnyyae, ecnv AD cobbiTve 3apermctpmpoBaHo AByms [NAJ, pacnonoxeHHbLIMU Ha NIOCKOCTK, TO NO
TEeM e napameTpaM MecTonorsoxeHne AS UCTOYHMKA MOXET ObITb OnNpeaeneHo ¢ TOYHOCTbIO A0 NIMHUN
(B 0bLweMm cnyyae — runepbonbl) mexay MNMAJ, 3apernctpupoBaBLuMu AD cobbiTue (M. puc. 4.63).

MpumeyvaHue:
OCHOBHbIM CBONCTBOM rnnepborbl ABNAETCA TO, YTO abCoNoTHas BENUYMHA Pa3HOCTU PaCCTOSHUIA OT
noOoN TOYKKM, Nexallen Ha runepbone, 40 ABYX 3aJaHHbIX TOMEK, Ha3biBaeMblx (OOKycamu runepoonbl,
NOCTOSHHA.

Kak ©b1110 nokasaHo Bbille, eCnv NIMHEeHas nokaunsi NpOBOANTCS Ha MMHENHOM OObekTe, AMaMeTp KOTOPOro
Man OTHocuTenbHO paccToaHus mexay MNMAJ3, runepbonon npeHebperatoT, U MECTOMOMOXEHWNE NCTOYHMKA
onpegensieTca ¢ TOYHOCTbIO 40 CEYEHMS.

Ecnun nuHeliHas nokaums NpoBOANTCS Ha 0ObekTe, Y KOTOPOro AMamMeTp COMoCcTaBuUM C AMVMHOW (Hanpuwmep,
cocyn, paboTatoLmii nog gaBreHnem), opMbl KpMBbIX PABHOM Pa3HOCTU PACCTOSIHUIA CUITbHO OTNMYatoTCs OT
rmnep6on.
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NunmnAa (runepbona) BoaMOKHOrD
MECTONONOMEHWA UCTOMHUEA AD
WeTodnunk A3 Ha NNOCKOCTH

I‘IA31\

Puc. 4.63. llnHenHas nokauus Ha NJIOCKOCTU

B cnyyae nokauuu asyx NMAQ3 Ha nnockoctu runepGona no Mmepe npubnmxeHns uctouHrka k NMAS Bce Gonblue
Cy)aeTcsi Mo OAHOM OCU 1 BbIpOXAAeTcs B Ny, HauMHatoLwwumiica y 6nvxkaiiwero MNMAS,— elle ogHa unnocTpaums
HEBO3MOXHOCTW onpeaeneHns KoopaMHaT cobbITusA 3a Npeaenammy oTpeska.

4.6.3. NnaHapHasa nokauus

Ecnn A3 cobbiTne 3apermctpupoaHo Tpems NAJ, To no PBIM n ckopoctu pacnpocTpaHenns A3 curHanos
MO>HO ONpeaennTb B METPUYECKUX eanHULAX MECTOMONOXKEHNE NCTOYHNKA AD Ha NOBEPXHOCTU ObbekTa
KOHTpons. MecTononoxeHne NCToYHUKa AD onpeaenseTca nepecedeHnemM nuHui (rmnep6on), NOCTPOEHHbIX
ansa kaxgow napbl NMAJ3, 3apernctpupoBasLLMx cobbiTue (puc. 4.64).

Ha nnockocTtu, ecnun cobbiTne 3apermMcTpnpoBaHO HE MEHEE YEM TpeMA MA3, MOXXHO MCMONb30BaTb Kak
nriaHapHyr, Tak 1 J'IVIHel7|HyPO I 30HHYIO JTOKauunun.

MAS3 1 Nnaa 2

HcTouHnk A

Mnep6ona 2-3
MnepbBona 1-3

Munep&ona 1-2
NA3 3

Puc. 4.64. NnaHapHasa nokauus

TeopeTuyeckasi 6aza pacHeToB MECTOMOMNOXEHNST UCTOYHUKOB AD Ha NITOCKOCTM UM 3aMKHYTOW NOBEPXHOCTYU
OCHOBbIBAETCS Ha 3aBUCUMOCTU «BPEMS/PacCcTOsIHME» NPU U3BECTHOW CKOPOCTM pacnpoCTpPaHEeHUs! 3BYKOBOIA
BOJHbI. Bpemsi npoxoxaeHus AD nmnynbcea t, B KoMOMHaL MM CO CKOPOCTbLIO 3BYKOBOW BOSHbI V, AatoT
pacctosiHue d ot NMAS 0o UcTouvHumKa:

d=Vxt (18)
PaccTosiHue Mexzy AByMsi TOYKaM1 Ha NOBEPXHOCTY 3aBUCUT OT reoMeTpum 06bekTa. BonbLIMHCTBO TUMOB
[IBYXMEPHOM NOKaLMK — 3TO BapuaLv NOKaLMM Ha MAOCKOCTU, XOTS BO MHOTUX CIy4asix AByXMepHast

MJIOCKOCTb ABIAETCA passepTKon TpexXMepHoro o0bekTa. [lns Touek Ha NIoCKoCTH paccTtoaHne mexny HMmMmmn
B 0EKapTOBbIX KOOpAMHATax, CorfiacHo Teopeme I'Imcbaropa:

di =~/ (x; — x5)% + (y; — ¥5)? (19),
IA€ Xs U Ys €CTb HeN3BECTHbIE KOOPAMHATLI MCTOYHMKA Ha NIOCKOCTM.

BbluncneHms ocnoxHa0TCa Tem, YTo abCconoTHOEe BpeMsi BOSHUKHOBEHUS COBLITUS HEU3BECTHO, MO3TOMY
npuxoautcsa pabotatb ¢ PBIT v runepbonamu (a He abConoTHLIMY BPEMEHaMUN 1 OKPY>XHOCTAMMU, Kak
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B ODObIYHOW TPUAHrynsuumn), a Takke UCNonb3oBaTh Ans fokaummn Ha 1 MAS 6onblue, YeM pasmepHOCTb
nokaumu.

Ons Toro 4Tobbl 060MTN NPOGNEemMy HEN3BECTHOIO BPEMEHM BO3HUKHOBEHNS CODLITUSA, BCE BPEMEHA
perncTpauum UMnynbCOB paccMaTpMBalOTCS OTHOCUTENBHO BPEMEHWN perncTpaLmMm nepBoro nMnynsca
cobbITus. Kaxxgasi pasHOCTb BpeMeH npuxofa nogpasyMeBaeT padHOCTb PACCTOSHUSA OT UCTOYHMKA 40 AaHHOMo
MAS MuHYC paccTosiHMe OT UcTodHuKa Ao MNMAJ, K KoTopomy umMnynsC npuwen nepsbiM. Tak, ang MNAJ3, koTopbin
3apeructpupoBan cobbiTue BTOpbIM, MO OTHOLWEHMIO K [TAD, KOTOpbIN 3aperncTpmpoBar cobbiTve nepsbiM,
pa3HOCTHOE ypaBHEHWE MOXHO 3anucaTtb Tak:

t2 - tl = —dz;dl (20)
nnn
t, —t; = [V (2 = %)% + (72 = ¥5)? ;\/(xl — %)%+ (y1 — ¥5)?] o

Ons TpeTbero nMmnyrbca cobbITusA ypaBHEHWe BbIMMAaNT aHarorm4yHo:

[VGra=x9)7+ (3= 2~ (1 =202 + (7152
v

Cuctema ypaBHeHul (21) 1 (22) moxeT BbITb peLleHa YNCIIEHHO OTHOCUTENbHO HEU3BECTHbIX Xs U Ys. ANrOpUT™M

peLLeHns OCTaTOYHO CIOXEH, HO YCneLHOo peannadyem ¢ nomousto MO AD cuctem.

Anrebpanyeckoe peLleHne cucTeMbl ypaBHeHU (21) n (22), kak NpaBunio, aeT O4HO peLleHne, eciv UCTOYHUK

HaxoOWUTCst BHYTPU 30HbI, orpaHmdeHHon MNAJ, HO nHorga MOXeT aath ABa pelueHus (cm. pasgen 4.7.10).

Mo aHanorum co crnyvyaem NMHENHOM NoKauuK, ecrnv 3agaHHasa CKOpOCTb 3BYyKa MeHbLUE AeACTBUTENbHOW, TO

BblYMCNEHHAs KOOpAMHAaTa NCTOYHMKA CMELLAEeTCs K LLeHTPY OKPY>KHOCTU, npoxoasiuen Yyepes Bce Tpu MNMADJ,

ecnu 6onblue, TO KoopaMHaTa CMeLLaeTcs OT LIeHTPa 3TON OKPY>KHOCTH.

AHanornyHo, npu owmnbke B CKOPOCTN HanbornbLuass abcontoTHasi NOrpPELLHOCTb MMEET MECTO bBrnivke

K NpeobpasoBartensiM, a B LEHTPE 30Hbl, HAOOOPOT, OLIMOKM B Ha3HA4YEeHUM CKOPOCTU crabo BRMSAIOT Ha

TOYHOCTb OMNpPEAEeneHNss MECTOMOMNOXEHNS NCTOYHUKOB.

4.6.4. TpexmepHas nokaums. MoaroHo4yHoe 3HavyeHue / HeBsA3ka

t3 - tl = (22)

Ecnu 0b6bekT npeacraenseT cobon 06beMHYI0 CNOLLHY0 (TBEPAYIO U 3aMNOfNHEHHYIO XUOKOCTbIO) CTPYKTYPY,
a MecTomnonoXeHne UcTovHnka A3 onpepensieTcs B 00beMe 3TOM CTPYKTYpPbI, TO Takas rfiokauusi HasblBaeTcs
TpexmepHou nokauuen (B HacTosiLLeM PyKoBOACTBE NpakTUYeCcKoe UCNoMb30BaHMe TpEXMEPHON fokauum He
paccmaTpuBaeTcs). TpexmepHasa nokauust TpedyeT permctpaumio cobbiTns AD He MeHee Yem YeTbipbms 1A,
OJHaKOo NPV UCMONb30BaHNM MHpopMauum Bcero oT YeTbipex NMAD Bo3MOXHO nonyyeHne 60MbLworo
KOnM4YecTBa NOXHbIX pelleHnn, noatomy B MO A-Line anropntm TpexmepHON NOKauun NCNoMnb3yeT AaHHbIE
natu MAD.

OTO NpMBOAUT K TOMY, YTO CUCTEMA YpPaBHEHUIA CTAHOBUTCS nepeonpeaeneHHon. C Lenbio MMHMMU3aumm
HEBSI3KN NCMONb3yeTCsl UTEPALNOHHO-PETNPECCUOHHBINA anfOPUTM BbIYMCIIEHUS MECTOMOSIOXKEHUS UCTOYHUKA.
MTepaLl,I/IOHHO—pereCCVIOHHbIVI aHalnmM3 No3BOJIAEeT onpeaennTb KoopanHaThbl COGbITI/Iﬂ, KOTOpble Hanny4wmnm
0bpa3omM COOTBETCTBYIOT 3aperMcTpMpoBaHHbIM AaHHbIM. Kaxabin 4ONONHUTENBHBLIN UMMYbC BHOCUT
OOMNOMNHUTENBHOE YpaBHEHME K CUCTEME YpaBHEHUI. DTO MOXeET BbITb 0606LLEHO cnegyowmm obpasom:

_ [V = x5)?2 + (v — ¥5)% = (1 — x5)2 + (1 — ¥5)?]

. = 23
Aticarc v (23)
i=2.5
B 10 e Bpems:

Atipps =t —t; (24)
i=2.5

YpaBHeHus (23) v (24) gatoT gBa BapuaHTa BblumMcneHusa At ons i-ro NAS cobbiTus.

MockonbKy BpeMeHa perncrpaumnm CoOoTBETCTBYHOLLMX MMMYbCOB M3BECTHbLI, MO YpaBHEHUSM (24) onpegensieM
HabnogaemMble pasHOCTU BpeMeHun npuxoaa ans NA3 cobbitmsa — Atioss.

C apyron cTopoHsbl, Ans Habopa koopanHaT NCTOYHMKa AD CoBbITMSA MO ypaBHeHUAM (23) onpeaensiem
BblYMCNEHHbIE PA3HOCTY BpeMeH npuxoaa numnynscoB Aticaic. OCHOBHOE HasHayYeHne anroputMa perpeccmm —
MUHUMWN3NPOBAaTb pasHULY MexXAy ABYMS BENMYMHaMu, B JAHHOM crydyae — HabnogaembiMum Atioss

1 BbIYUCMEHHBLIMY 3HaYeHnsaMmn AticaLc. [N peanmaaumm 3Toro MoXeT 6biTb Bbl4MCIIEHA BENUYMHA,
HasblBaemas x?, kak cymma no scem MNAD, 3aperncTpupoBaBLUMM COBLITUE:

2
x> = Z(Ati,OBS - Ati,CALC) (25)
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OTa BennymHa HasbiBaeTCsi MOArOHOYHbLIM 3HAYEHMEM U HEBS3KOW U 3aBUCUT OT KOoOpAUHAaT Xs U Ys
MCTOYHMKA. [oAroHOYHOE 3HaYeHNe BbIYMCIISETCS 3aHOBO ANS KaXK4oM NOTEHUMANbHON SIoKaLMu. I'Ip|/| 9TOM,
€Cnn OLIMOKN Nnokaumm OTCYTCTBYHOT, 3Ha4eHune X2 CTPEMUTCA K HYIHO. AJ'IFOpI/ITM nweT 3Ha4YeHnAa KoopanHat
MCTOYHUKA Xs N Ys, NPU KOTOPbIX X2 MWHUMAJ1bHO. I'Ipou,ecc Nouncka VITepaLI,VIOHHbIIZ, MOCKOJIbKY HEBO3MOXHO
npAamMo 3anncaTtb NPOCTble YpaBHEHUA ON1A Xs U Ys, KOTOPble Obl MUHUMU3NpOBAIin X2.

AHanornyHbINn anropuTm ncnornb3yeTca 1 And niaHapHbIX anropnTtMoB noKauunn, ecrii NCNosb3yrTCA
YeTblpeXyrosibHbl€ 30HbI JTOKaunn.

4.6.5. OwMbKM onpeaeneHnsa KoopauHaAT UCTOUYHUKOB AD

Cnepyet yuutbiBaTb, 4TO Npu npoBeaeHnn ASK Hen3bexXHO BO3HMKAOT OLINOKM onpeneneHns KoopamHaT
ncTouHmkoB AJ. MNpuumHbI OLLIMBOK — pasHasi CKOPOCTb 3ByKa B NPOLOSIbLHOM 1 MONepevyHoM HanpasreHum
npokaTta metarnna obeyaek koprnyca obbekTa Unu B aHM30TPOMHOM (Hanpumep, KOMMO3UTHOM) MaTepuarne,
HEeCOOTBETCTBME MaTeMaTUYECKOM NOKAaLMOHHON Moaenn obbekTa ero pearnbHON CTPYKType (Hanpumep, ecnv
He y4MTbIBAETCSA KpMBM3HA cpepbl), CIOXHbIE MYTU PacnpoCTPaHEHNsI CUTHAMOoB MO Kopnycy o6bekTa, Hanuine
CBapHbIX COEANHEHWUIA, LUTYLIEPOB, OTBOLOB M APYIMX 3N1IEMEHTOB 0ObEKTa Ha NYTAX pacnpoCcTpaHeHus
CUrHanoB, KOHEYHOE BpeMeHHoe 1 amnnutygHoe paspelleHne AL, 3aBMCMMOCTb BpeMeHU nepeceveHuns
nopora OT YPOBHS1 MOpOra 1 ypoBHSA curHana, doopma nokaumoHHOW 30HbI, BO3MOXHbIE JBOVHbIE PeLLEHNS
ypaBHEHUN pacyeTa KoopaUHAT UCTOYHUKOB (CM. pa3aen 4.7.10) n . n.

[Mpn onpegenexHun TMna n Buga nokauum, onpeaeneHnn Konnmyectsa u HazHavyeHum nosmuun NAS Heobxoanmo
yunTbIBaTh, YTO B 06LLem crnyyae (ecnm ycnosusimm ASK He nogpasymeBaeTcs MHOE) MyTb CMrHana ot
nctoyHmnka A3 go onwxanwmx MAQD (1. e. Tex MAD, no nHPoOpmMaLMM OT KOTOPbIX MPOUCXOOUT BblHUCTIEHNE
KOOpAMHAT UCTOYHUKA) AOIMKEH MPOXOAMTL MO KOPMNycy 00bekTa, a He Yepes UcnbiTaTenbHYo cpeay.

B npoTnBHOM crnydae Hen3BeXxHbl OLLIMOKM B onpeaeneHnmn nonoxeHnst ucTouHnka A3. Takne ocobeHHOCTU
pacnpoCTpaHEeHNs1 CUrHANoOB XapakTepHbI ANs rmapaBfNYeCcKuX UCTbITAHWUIA COCYAOB.

0O06o6Lasi, MOXXHO ONpeaenuTb, YTO Kaxaasi TEXHONOMMS JIoKaLMmn AoMmkHa YAOBNETBOPSATL CHeayoLWwmnm

TpeboBaHUSM:

e  O[HO COGbITME OOMKHO NOLMPOBATLCSA OAVH pas;

e CoObITME, KOTOPOE MOXET ObITh NOLUMPOBAHO, AOIMKHO BbITh NTOLMPOBAHO;

e  TOYHOCTb NOKALUMM OOSHKHA COCTaBNATb He MeHee 5 % pacctosHua mexay MNAD (MNb 03-593-03,
pasgen 5.5).

Ecnun nmeeT MecTo HeBbINONMHEHUE AaHHbIX TPEOOBaHWIA, JOMKHbI ObITb MPUMEHEHLI COOTBETCTBYHOLLNE
KOMMEHCHpyoLLme meponpuaTtus (cm. pasgen 4.7.6).

B ntobom crnyvae Hy>KHO MMEeTb B BUAY, YTO JIOKALMOHHbIE anroOpUTMbl, UX HACTPOWKN — 3TO NPOrpamMmmMHble
KOHCTPYKLMMW, N OHX MOTYT ObiTb fO06aBnNeHbl, yaaneHbl, yTOYHEHbI, U3MEHEHbI, MOMHOCTbLIO NepepaboTaHbl

B NpoLlecce aHanms3a faHHbIX, @ CaMn KOOpAMHaTbl OTOOpaXkaeMbix Ha aKpaHe cobbITUIA MO YMONMYaHUI0 HUKyaa
He NMULLIYTCS, a PacCYUTBIBAKOTCA KaxKabI pa3 Ha neTty. Tak, ecrniv BO BpeEMsi KOHTPOMsi npom3oLuna ownbka

B HaAcTpoKKax Nokauum nnm Gbin M3MEeHeEH Nopor, YTo MOrfo NoBreYs 3a Cob0n HeE06X0AMMOCTb MOBTOPHOMO
n3mepeHns acpheKkTUBHOM CKOPOCTU, 3TO HE MOBMMSET Ha 3anucaHHble B ALD-dann gaHHble, 1 onBKY MOXHO
NCcnpaBuTb, U3MEHNB HACTPOMKM NoKaumm npy noctobpaboTke.

4.6.6. Tnbl BOJIH, CKOPOCTb 3BYKa U 3aTyxaHue B MaTtepuare o6bekTa

U3 pasnena 4.6.2 AcHo, 4YTO CKOPOCTb pacnpoCTpaHeHnA 3ByKa B o0bekTe KOHTPONA U ee ageKkBaTHOe
onpegeneHne B NOKaLMOHHOW CXEME UMEIOT BaXKHeEWLLee 3Ha4YeHME ANt TOYHOCTU onpeaeneHnd
MECTONMOJIOXEHNSA NCTOYHUKA AD.

TeopeTuyeckune acnekTbl 06pa3oBaHunsl, PacnpoCcTpaHeHns 1 Npeobpas3oBaHnsA 3BYKOBOW BOMHbI OT UCTOYHUKA
K NpeobpasoBaTento akyCTUYECKON 3MUCCUM BLIXOASAT 3a paMKku HacTosLlero PykoBoacTea, o4HaKo HEKOTOpbIe
o6LLMe NPYHLUMMBLI M 3aKOHOMEPHOCTY, KacatoLLMEecs CKOPOCTU 3BYyKa, He0GX0AMMO NPUBECTM, NOCKOSbKY OHU
MMetoT HernocpeacTBEHHOE NpaKTUYeckoe 3HadeHve Ans BbinonHeHnss ASK 1 nokaumm NCTOYHUKOB.

BaxHo oTMeTuTb, 4TO B AD KOHTpOMEe umeeTcs cneaytowas cneunduka: ArMHa BOSHbI HA TUNOBLIX paboymx
yactoTtax obbl4HO coctasnseT oT 10 o 300 MM 1 YacTo conocTaBMMa C XapakTePHON TOMLUHOW CTEHKM
o6bekTa. [1oaToMy HEOBXOAUMO YYUTbIBATL TUMbI BOSH Y CKOPOCTb 3BYKa B 06beKTe KOHTPOMS. YNPOLLEHHO
CUTyauus BbIMSAAMT Tak:
e B ycrnoBHO 6e3rpaHnyHbIX XXNAKUX cpefax (HanpyumMep, ecrn UCTOYHMK HaxoaMUTCs Ha AHULLE pe3epByapa
1 CUrHamn pacnpocTpaHseTcs Yepes COAepXKMMOe pesepByapa) MMET MECTO TOMbKO NPOAOSIbHbIE BOSHbI
(L). CkopocTb 3ByKa AN f1oKauumn B 3TOM Criy4ae npuHMMaeTcs No CKOPOCTN NPOAOSNbHOM BOSHbI
B COOTBETCTBYHOLLEN cpeae, Hanpumep ang Boabl — cL = 1451 m/c, anga HedTn — cL = 1290 m/c. MNMpogonbHas
BOSTHa NEPEHOCUT B AaHHOM CIlydae OCHOBHYHO aHepruto A3 cobbITUS, NPU 9TOM 3aTyxaHue nNpoaorbHOM
BOJHbI B pe3epByape 1nuv 3anofiHeHHoM HedTblo TpybonpoBoae coctasnsieT okorno 1 ob/m.
e B CNfoLwWHbIX NN MaccuBHbIX TBEPAbIX cpeaax (C TONLWMHON MHOrO 6osbLUe ANVHbI NPOAOSIbHON BOSHBI Ha
paboueini yactoTe MNAD — 6onee 0,2 M ons HU3KOYACTOTHbIX U 6onee 0,04 m anga ctaHgapTHbIX MAJ) npu
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cpabaTtbiBaHUM UCTOYHMKA AD BO3HMKaOT NpoaorbHble (L) n nonepeyHsble BomHbI (T). Ecnmn nctodHmk
HaxoguTcs B6rM3Ko K NOBEPXHOCTM, Takke BO3HMKAET BOMHA, pacrnpoCcTpaHsiowascs B4oflb MOBEPXHOCTN,—
paneeBckas BonHa (R).

CKkopOoCTV 3TUX BOJH, HAaNnpUMep Ansi CTanm, CB3aHbl COOTHOLLEHUSIMU:

- cL = 5850 m/c;

- cr=0,55¢cL = 3230 m/c;

- cr=0,93cr= 3000 m/c.

Mpun aTOM, ECNN NCTOYHMK HAXOAMTCS Y MOBEPXHOCTU OOBLEKTA U U3ITyYaeT CTPOro nepneHankynsapHo
NnoBepxHOCTM 06beKTa, BOMMHbI Panest HecyT okono 67 % NOMnHOM aHeprum curHana, nonepeynbie — 26 %,
npoponbHble — okoro 7 % [48], [50].

lMpogonbHbIe M NonepeyHble BOHbI BHE NOBEPXHOCTHOM 30HbI 3aTyXaloT CO CKOPOCTbio 1/r (r — paccTosHue
OT UCTOYHMKA).

Y NOBEPXHOCTY OHM 3aTyxatoT BbiCTpee, CoO CKOPOCTbo 1/r2.
BonHbl Panes satyxaloT ropasfgo MeaneHHee, co ckopocTbio 1/(r)s.

Takum obpas3om, AN ChnowWHbIX 06bEKTOB UM O6BEKTOB C OTHOCUTENBHO TONICTON CTEHKOW adhdheKkTUBHaASA
ckopocTb curHana A3 [13] coctaenseT okono 3000 m/c.

e B Haubonee yacto BcTpeyvatowmxcs npu AS KOHTPOMe TOHKOCTEHHbIX 06 beKTax C TOMNLMHOW CTEHKU OT
eOVHUL, OO AeCATKOB MM (CTEHKa pesepByapa, UCT, cocya, TpybonpoBoa) hopMupyoTcs HopMarbHble
BOJIHbI, UK BOSHbI JTambBa, npeacraensowme cobor Habop CMMMETPUYHBIX (S) U aCMMMETPUYHBIX Mof, (A)
(puc. 4.65). XapakTepHow 0COBEHHOCTLI0 HOPMarbHbIX BOMH SBNSETCA ANCNEPCUS — 3aBUCMMOCTb
CKOPOCTW pacnpoCcTpaHeHus OT AfIMHbI BOMHbI U TOMLWMHBI NNAacTUHbI (puc. 4.66).

[dnanasoH cKopoCcTen pa3nuyHbIX MO AOCTaTOYHO BENUK, a MOCKONbKY curHan AD, Kak npaBuIio,
LLIMPOKOMOMOCHbIN, TO NPW KOHTPOSE TOHKOCTEHHbIX OO bEKTOB MMEET MECTO AO0BOSbHO CIOXHAas BONTHOBas
KapTuHa. CKOpPOCTb pasnmyHbIX KOMMOHEHT HaxoauTcs B AnanasoHe ot 0 go 5200 m/c. Mpu 3Ha4eHuax
nponsseneHuna «f * h», roe f —yactota BonHbl, a h — TonwmHa o6bekTa, Bbiwe 2—5 MIMy*MM 06e OCHOBHbIE
mMogbl JTamba So 1 Ao CTaHOBATCA MO KapTuHE KonebaHun obbekTa NOXoXN Ha BONHy Panesd, noatomy
CKOPOCTb YKa3aHHbIX BOSIH NPUONMXKaeTCsl K CKOPOCTN MOBEPXHOCTHON BOMHbI Panes, T. e. npyMepHoO

k 3000 m/c. BriM3ocTb CKOPOCTU pacnpoCTPaHEHNsT Pa3fMYHbIX YaCTOTHBIX KOMMOHEHT 03HAYaEeT, YTO OHU
NPUXOAAT MPaKTUYECKN OQHOBPEMEHHO, MO3TOMY BO MHOMMX CIlydasix CKOPOCTb Npuxoaa nuka curHana
cootBetcTByeT 3000 m/c.

Puc. 4.65. CummeTpr4HaaA U acCUMMeTpPUUYHasA BonHbl J1amb6a

Kak npasuno, npu KOHTPOrie TOHKOCTEHHbIX 06BEKTOB NpK AncTaHumax mexagy NMAS n nctodHmkom A3 o 5 m
achdhekTnBHas CKOPOCTb pacnpocTpaHeHust 6rinaka K CKOpoCTM Haubornee ObICTPbIX KOMMOHEHT So BOSHbI
Jlamba, T. e. okono 5200 m/c. Mpu gucTaHumMaX Bbile 5 M Hanbornee ObICTpble KOMMOHEHTLI BOSH JTam0ba, kak
npaBumo, 3aTyxarT, 1 3 eKTUBHAA CKOPOCTb pacnpocTpaHeHUsl CTaHOBUTCS 6n3ka k ckopocTn Panest —
3000 m/c, T. e. CKOPOCTU, C KOTOPOW pacnpoCTpaHAEeTCs HauborbLLee YNCIO Pas3fINYHbIX YACTOTHbIX
cocTtaensowmx. MNpu guctaHuyusax cebiwe 10 M nuk, cootBeTCcTBYOWMIA ckopocTy 3000 M/c, MOXET cTaTb
He3HayMTeNbHbIM BCEeACTBME 3aTyXaHWUs CUrHana u «pacnonaaHusi» nuka no NpUYnHe pasnmuyns CKopocTen
€ro KOMMOHEHT, NO3TOMY MPU HaNUYMM B OOBEKTE KOHTPOIS XXMAKOCTU 3HAYEHNE 3AEKTMBHOM CKOPOCTU
CTaHET PaBHSATbCHA 3HAYEHMIO CKOPOCTM PacnpoCTpaHeHus B xuakocTtu, T. e. 1200-1500 m/c. [JononHutenbHas
WHopMaLMs NO pacnpoCcTpaHeHWIo BOSH cogepxutes B [51], [52], [53].
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Puc. 4.66. NpynnoBbie ckopocTh BOJiH JIamGa B 3aBMCMMOCTHN OT Npou3BeAeHNA YacToThbl Ha TONLWKUHY BONHOBOAA
(v oT yacToThI B cnyvae TonwmHbl 20 MM): Si — cMMMeTpUYHbIe MoAbl; Ai — acMMMeTpUYHbIe Moabl; f — YyacToTa,
kly; h — TonwwmHa cTeHKu obobLeKTa

Ha puc. 4.67 nokasaHa ocuunforpaMma curHana, pacnpocTpaHsitoLlerocs no tTpyéonposoay. B panoHe 200 mkc
OTMeYeH npuxopn Hanbornee BbICTPbIX U OTHOCUMTENBHO HU3KOYACTOTHBIX KOMMOHEHT MOAbI So, UMEHLLIMX
ckopocTb okono 5000 m/c. B gaHHOM criydae OHM COOTBETCTBYHOT MOMEHTY nepeceveHus nopora. B panoHe
600 MKC — NpUxog, OCHOBHOW YacTX KOMMOHEHT BOJIHbI Ao, UMEIOLLMX LUMPOKMIA AMana3oH YacToT U CKOPOCTb

B parioHe 3000 m/c, a Takke YacTu KOMMOHEHT BOSHbI So, UMEHLLUX Ty XXE CKOPOCTb M Takke obragaroLmnx
LUMPOKMM YaCTOTHBIM AManasoHoM, 0be aTn yacTn Mo So U Ao haKTUHECKU SBNAIOTCS BOMHOW Panes.

B oaHHOM criyqae OHM COOTBETCTBYHOT MOMEHTY JOCTUXKEHMST CUTHANOM MaKkcuManbHoM amnnntyael. B parioHe
900 MKC OTMEY€eH NPUXOA OCHOBHOW YaCTWN KOMMOHEHT BOSHbI Ao, UMEIOLLIMX CKOPOCTb B panoHe 3000 m/c

W LUMPOKUI YaCTOTHbIV AManasoH, HO PacnpOCTPAHSIOLLMXCS HE MO KpaTyanlemMy nyTu, a no cnvpanu.

B parnoHe 1400—2000 mMKC oTMeYeHbl BUeHNs curHana, KoTopble, Kak M3BECTHO N3 3NTEKTPOTEXHMUKM,
HabnogalTcsa B criyvyae O4HOBPEMEHHOMO Mpuxo4a COCTaBnsAoLWmMX ¢ 6rmM3kMMm Yactotamu. Kak BugHo m3
puc. 4.66, GeHnsa CoOTBETCTBYIOT ABYM UMELLIMM OOUNHAKOBbLIE CKOPOCTW KOMMOHEHTaM Mofbl So, AN
KoTopbix nponsBegeHune «f * hy 4yTb Bbilwe 1 YyTb HWXKe 2,5 MITy*Mm.

3. Ocymanorpad: Wkana ALUN/Bpens, [Mrc]

580 71
A= ipamenun Model A,npu ab
sonka Penen|  pacnpocmpanenud cusnana no cnupany
290
| n_
290 |
-R80 D 400 a0n 1200 "1600

Puc. 4.67. Oéuunnorpamma cuUrHana, pacnpocTpaHsitowerocsi B Tpy6e Ha AucTaHuum 5 m

Takum obpasom, onpeaeneHne apdeKTUBHON CKOPOCTU 3BYKa NPU NOKALIMKN ABNSAETCA BaXXHENLLUM 3Tanom
NoAroTOBKU MCMbITaHUSA. B HEKOTopbIX criyyasx, korga nepeceveHune nopora npoucxoauT To no moge So, TO Mo
moze Ao, LienecoobpasHo NpPoBOANTL JTOKALMIO He Mo BPeMEHU NepBoro nepeceyeHns nopora (MOcKorbKy
CMMMeTpUYHasa Moaa So perncTpupyeTcs elle 4o NEPBOro NepeceyeHns nopora v MOXeT ObiTb BbisiBieHa
TONbKO Ha ocumnnorpamme, Gnarogapsa npeTpurrepuHry (cm. pasgen 4.4.3)), a No BpeMeHu perucTpaumm nika
(MakcumarnbHoM aMnnMTyadbl) CUrHana, KoTopoe, kak NpaBuIio, COOTBETCTBYET npuxoay Moab! Ao, HO
NpUMeHeHVe Tako TEXHOOrMM JOMKHO OblTb 0GOCHOBAHO, Kak MUHUMYM, MPOBEPKOW TOYHOCTU fOKaLMmn OT
nMmMTaTopoB AD NMpu NOAroTOBKE UCMbITaHWS.

4.7. Jokauusa ucrtoyHmkos A B MO A-Line

B A-Line nokauusi peanusyeTcs T. H. [pynnow nokaumu. [ns ogHoro danna gaHHbIX MOXET ObiTb HAa3Ha4YeHO
HeorpaHM4YeHHOe KONM4ecTBO rpynmn. Hactponku Habopa ncnonb3yembix Nonb3oBaTeNEM rpynn fiokauum
ynpaBnsTCcsa Yepes guanor «Hactponka foKaLMoHHbIX rpynn» (CM. puc. 4.68), 3arpy>KatoTcsi U COXPaHsATCS

B ofHOM cpanrne Tuna LFG, KoTophbIl pekoMeHOyeTCs XpaHWUTb B TOM e Marnke, YTo 1 oann AaHHbIX UCMbITaHUS.
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Mcnonb3oBaHWe HECKOMbKUX NMOKALIMOHHBIX Py MOXeT NoHagobuTbCs B CrEaAyoLWUX CUTyaumnax: 06bekTbl
CIOXKHOV reoMeTpuyeckol (hopMbl, KOTOPbIE MOXHO pPa3buTb Ha HECKOMBKO YacTel, ANs KaXaoMn U3 KOTopbIX
NoaXOAMT O4MH M3 TUMOB nokauumn A-Line; nokauusi ¢ pasHbiMU 3HaYE€HUSIMU CKOPOCTU UMW pasHbIMA
dounbTpamu No nokauum; ogHOBPEMEHHbIN KOHTPOSb HECKOBKUX 06LEKTOB (Hanpumep, 6anmoHoB).

BHumaHue:
MockonbKy 3anpoc Ha COXpaHeHMe N3MEHEHHbIX/CO3aHHbIX NOKaUMOHHbLIX FPYynn He NPeayCMOTPEH
B 10 A-Line, He 3abbiBaniTe COXpPaHSTb NTOKALMOHHbIE TPYMMbl NPU X U3MEHEHUN U Nepes 3aBepLUEHNEM
paboTbl C MporpaMmMon.

BHumaHwue:
Kaxgas rpynna nokauum paboTaeT COBEPLUEHHO HE3aBUCUMO. DTO 3HAYMUT, YTO COBbITNE
(B TepmuHonorum A-Line — nadka), 3anounpoBaHHOEe OAHOW rPynmnou, NOTEHUManbHO MOXET BblTb Takke
3anouMpoBaHo 1 Apyrumu rpynnamu. EanHcTBeHHas rmobanbHas HacTpovika — napaMmeTpbl
knactepusaumu (brok «JlereHga knactepusaummy).

BHumaHue:
BakHOM 0COBEHHOCTBIO NOKALMOHHBIX anropntMoB A-Line (kpoMe 30HHOI0) ABMASIETCS TO, YTO Kaaoe
cobbiTve/nayka obpabaTbiBaeTCs Kaxaomn 30HON NOKALWMOHHON FPynnbl, U €CNn B COCTaBe cobbITuA
CYLLIECTBYIOT Mapbl/TPOVKN UMMNYMbCOB, COOTBETCTBYIOLME KaHanaMm ([TAD) aToM 30HbI, TO 3Ta
napa/Tporika noTeHunanbHO MOXeT ObiTb NnouupoBaHa n oTobpaxeHa 3TOM 30HOW.

Hacrpoiika nokayworHsr rpynn - D:\Dropb poekTe2015-Aline-MHcTpykuma no npumerenniot JanHeie\lnanapplanar triangle.lfg
NereHna knacTepuzaL 9 z p r e
OAMYECTED COGBTHA OKAUMOHHAH ArMNAMTYaE, 4| Kananoe: |27
HEETaTs MEpPERTETES | 12 30 1125 26100 100 40=x  #E0 G160 B1TD 570
Pastep [mv] 200 % 200 » 200 O B O | B O B O O J| Mpunm: |4
M# | HazeaHWe rpynnel | Tun nokaumu| | K.aHanoE & rpynne | L, [reara] | W, [rr] | H, [retta] | CTpaH1ua | ak.
1 pynna ME1 MnaHapHaA 16 11000 9500 Naokauua
2 [pynna M2 30HHaA 16 Naokauua OrieHa
3 pynna M3 MnaHapHaA 16 11000 9500 Naokauua
4 Tpynna M4 MnaHapHan 16 11000 9500 Nokaumrs
CospaHuTe
3arpysu9re
Mok, rpynne
NotaeuTe
<4 i -
Yaamme
HazeaHue rpynner: Tun nokaumy:  Kadanos & rpynne; Anuda, [feal Wepesa, kel Beicora, [ras]: CTpaHmua:
|Mpunna Mel |Mnarapran | |16 g| [11000 |9500 o [Nokauss v|  Mapametpe

Puc. 4.68. HacTtpoiika nokauMOHHbIX rpynn

B Tabnuue Huxe npuBeneHa knaccudukaums ncnonbdyembix B MO A-Line TMNOB nokaumMm 1 MUHUManbHOe
KONn4ecTBo umnynbcoB AD, Heobxoanmoe Ans peanusaunm COOTBETCTBYHOLLEro anroputMma. B HacToswem
PykoBoacTBe paccMoTpeHbl 30HHbIW, JInHenHbIn, MNMnaHapHbin, LunuHap, a Takke nokauns Tuna Cdepa.

Tun nokauuun MeTopn nokauuu Pa3mepHocTb MuHuManbHoe KonM4ecTBO UMMYJbLCOB

30HHas 30HHbIN - 1 (8 MO A-Line — 2)
NnHenHasn PacueTHbIn OpHomepHasi 2
MnaHapHas PacueTHbI [ByxmepHas 3
Uunnungp PacueTHbIN [ByxmepHas 3
Cdpepa PacueTHbI [iByxmepHas 3
Konyc PacyeTHbIn [ByxmepHas 3
CrteHka PBC PacueTHbI [ByxmepHas 3
OHuwe PBC Pac4yeTHbIn [ByxmepHas 3

Ob6bemHas PacyeTHbIN TpexmepHas 4 (8 MO A-Line —5)
PucyHok - - -

Tunbl Nokaumu gHulle, cteHka PBC, a Takke o6beMHas He paccMaTpuBaroTCcs B HacTosweM PykoBoacTse.
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OnpepaeneHvie HOBOW rPynMbl NlokaLuy Ans BCex TUMOB MNoKauuy HadynHaeTcs ¢ 4oGaBneHns HoBOW rpynnbi
(kHonka «[Jo6aBnTb» ananora «HacTpoiika NoKaUuMoHHbIX TPYNM»), onpeaeneHunst Tuna nokauum, 3aHATbIX

B rpynmne kaHanos, pa3mMepoB 06bEKTa M CTpaHULIbl, Ha KOTOPOK ByaAeT PacronoXXeHO OKHO NoKaLMK (B HUXKHE
YyacTu TOro e auarnora). PekomeHayeTcs rpynnupoBaTh NOKALMOHHBLIE CXEMbI A1 KaXO0ro o6bekTa Ha oqHOM
cTpaHuue.

MpencTaBneHne pesynbTaToB JIOLMPOBAHMS UCTOYHMKOB 3aBMCUT OT TUMAa fokaumun. Tak, pe3dynbTaTbl lokaumm
TMNa «LMIMHOP» MOXHO OLIEHUTL MO creaylwmum Tabnmuam n guarpaMmmMmam:

e  IOKaUusi — KoopaMHaThI U KnacTepuaaums No KonmMy4ecTBy COObITUIA;

e aMnNMUTyAa NoKaUMOHHas — KOOpAMHAaTbLl U KnacTepusauus no amniuTyae;

e 0ObeMHasa Moaenb nokauuu;

e  HakomnreHue NoUMPOBaHHbIX CODLITUIA.

Bo3amorkHble avarpammbl 1 Tabnvubl 6yayT npyvBeaeHbl Aanee, npy pacCMOTPEHUM COOTBETCTBYIOLLMX TUMOB
niokaumu.

MpumevaHue:
B HacToswem PykoBoacTBe NpUHATO criedytollee: ecnv pedb naeT 0 napameTpax cobbiTusi/nadku, To,
Kak npaBumo, MMEeKTCH B BUAY NapameTpbl NepBOro umnynbca cobbiTus unm naykn. To ecTe amnnutyaa
coObITMA/NayYkmM 03Ha4YaeT amnnnTyay nepBoro (Mo BpEMEHU PeErncTpaumm) umMnynbca coobiTus/nadku.
[MepBbI UMMNYNbLC 3apPEerMcCTPMPOBAHHOIO COBLITUS 0ObIYHO OnNpeaenseT cobbITUE U NCNofb3yeTcsa Ans
nageHTudrkaumm cobbiTus 1 ero napameTpoB. Takon NOAXOA UCNONb3yeTcs, B TOM yncne,
B nporpammHbIx npogyktax AE Workbench n Acoustic Emission Data Analyzer (cm. Mpunoxexune 2).

4.7.1. 30HHaa nokauus

AnropuTm 30HHON Nokauun, peanu3oBaHHbIn B 1O A-Line, ocHOBaH Ha BapnaHTe 30HHOW fIoKaumm no
nocnegoBaTenbHOCTM Npuxoaa umnynscos Ha MAD (n. 2.2.27.3, [14]). MecTononoxeHne NCTo4HMKa
onpegensieTcs ¢ TOYHOCTbO A0 30HbI 06bekTa. B npocTteniuem crnyyae aTo 06nacTb, BCe TOUKM KOTOPON
HaxoasTcsa 6nvxke kK gaHHomy MAD (koTopbIi NepBbLIM 3aperncrTpupoBan cobbitue AJ), Yem K nirobomy apyromy.
lMpepnonaraeTcs, YTO U3 3TOW 30HbI CUrHarn paHblue BCero OyaeT 3aperncTpupoBaH OrnvkanMM K MCTOYHUKY
npeobpasoBatenem (cm. puc. 4.69).

OcHoBHas 3agayva MO npu peanusaLmm 30HHOW NOKaL MK — pasgenuTb NOTOK AaHHbIX Ha Nayku,
3aperncTpupoBaHHble oT ogHoro AD cobbiTus. B IO A-Line 3To BbINONHAETCHA C MOMOLLbIO onpeaeneHus
CKOPOCTM 3BYKA U 30HbI OTCEYKM (CM. puc. 4.70), 1, Takum 0b6pasom, NOTOK MMMYIbLCOB AENUTCA HA NayKu
NPOAOIMKNTENBHOCTbHO:

Bpems naukm, mkc = 1000 * 3oHa oTceukun, mm / CKOpOCTb 3BYyKa, M/C.

Kpome Toro, 3agaetcst MYHUMaribHOE KONMYECTBO MMMYbCOB B COOLITUMN — OT ABYX M BGonee. MuHumansHoe
KONMYECTBO MMMYMbCOB B COBLITUM ONpeaenseTcs COOTBETCTBYHOLWMM MOSieM B Auarnore napameTpoB 30HHOW
riokaumu, Ho, B NoGOM criy4ae, CKOSbKo Obl MMMYbCOB HY ObINIO B Navke, Tabnvua pesynbTaToB NO3BOSET
aHanuanpoBaTtb MHGOPMaLMIO MO NEPBLIM TPEM MMMYbCaM COBbITUN.

OCc0BEHHOCTbLIO 30HHOW NTOKaLMK SBNSIETCSA TO, YTO B HEM pa3Mep «30Hbl OTCEYKU» NPUHAT paBHbIM pasmepy
«XapakTepHoro pasmepa obbekTa, pekoMmeHgaLmnmn no Belbopy 3HA4YEHUSA KOTOPOro NPUBEAEHbI
B pa3gene 4.7.5.

MoTok MMNYNbCOB pasaenseTcs Ha nayvky NPOAOIHKMTENbHOCTLI0 «Bpems naykuy. Ecnv konvyecTBo kaHarnos,
Ha KOTOpble MPULLIM UMMNYTbChI, 3aPErMCTPUPOBAHHLIE B 3TO BpeMsi, paBHO uUnu 6onee «MuH1MansHoro ynucna
AD UMMynbCoOB B Nayke», COOTBETCTBYHOLLEE COOLITUE PETUCTPUPYETCS Kak COBbITUE MO KaHary, NepBoMy Nno
BPEMEHM B BbILENIEHHO Nayke, 1 NonagaeT B COOTBETCTBYIOLLYIO siueiiky Tabnumubl.

MpumeyaHue 1:
Ecnu cpbann gaHHbIX oTunbLTpoBaTh NO NoKaumoHHOW rpynne (cm. pasgen 4.8.2), To Bce MMNYnbChl,
npuHagnexatime nadke, nonyyaroT ee HoMmep 1 B Tabnuue «dunstp 1 npocMmoTtp» (cM. pasgen 4.5.1)
MOXHO OL€HUTb MMMYMbCbl, COCTaBNSAOLUMNE KaXayH NadkKy.

MpumeyaHue 2:
Ecnu B TeueHne «Bpems navyku» no 0QHOMY M3 KaHamnoB PerncTpupyeTcs NOBTOPHbIN MMMYbC, TO TaKOM
nMnynbCc He BXOAUT B COCTaB NMaykn 1 He nony4vyaeT ee HoOMep. To ecTb KONMYECTBO MMnNyInbCcoB B Nayke —
3TO YMCIO KaHaNoB, 3aperncTPUPOBaBLLUNX COObITHE.
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9 11
Puc. 4.69. 3oHHas nokauus

MpumeyaHue 3:
Mogenu 3oHHOM nokauuu, peann3oBaHHble B 1O HEKOTOPbLIX APYrMX NPON3BOAUTENEN, AOMYCKatOT, YTO
cobbITre, 06cUMTBIBAEMOE anropuTMOM 30HHOW NOKaLMK, MOXET COCTOSITb U M3 OAHOMO MMMNYyIbCca.

PesynbTaTt 30HHON Nokauum oTobpaxaeTcsa B Tabnuue ¢ 3aknagkamu (cMm. puc. 4.70). Homep 3aknagku
COOTBETCTBYET KaHary, KOTOpbIli NepBbiM 3apernctpupoBan cobbitue. o ropusoHTanm (B 3arofioBkax
cTonbuoB) oTOOGpaxaTCsa HOMepa BTOPONpULLELLIMX KaHAIOB, N0 BEPTMKanu (B 3arofiloBKax CTPOK)
TpeTbenpuweawmx. YMcno B COOTBETCTBYHOLLEN AYENKE COOTBETCTBYET KONMMYECTBY CODBITUN C TakUM
NOpsIAKOM perncTpaumm MMnynbcoB. TO eCTb B AAHHOM Cllydae 3apernctTpupoBaHo 128 cobbiTui

C nocnegoBaTenbHOCTbIO pernctpauum 08->05->03.

2. Tpynna Ne2 - [3onmas] == )
, oz | 03] o4] 05| o6 o7 08 |oalio] 1] 12
MapameTpel 30HHOR CXEMBI AOKALIN |
r MapameTpel Kanan I 02 I 03 I 04 I 05 I 06 I a7 I [15] I 10 I 11 I 12 I C)’MMﬂ_
oK I 1]
CropocTs (/) [3000 0 g 7 4 3 6 1
Ommena
| D4 21 19 g 2 5 1 1 2
3oHa oTceukn (pMm) |1DDDD 05 11 2 53 | 11 4 12 2
MiHMansHoe wicno . PuneTp
AJ4mnynecos B Nadke |2 j —l gg g ; 14 1 1 ; 3
r~ CunTaTs nokawo 03 5 4 14 9 2 4 1 5
« 10 4 17 66 5 2 5 28 1
* Mo BPEMEHW HaYana UMnyneca A3 1 3 1 3 1 9 1 2
" N0 BPEMEHI AOCTMXEHNA MaKCHMYMa 12 3 5 5 1
WTOro 61 56 300 23 24 40 46 16 566
[~ OmoBpasuTe mHaMV Ky HAKONNEHWA NaYeK

Puc. 4.70. NMapameTpbl 1 Tabnuua pe3ynbTaToB 30HHOW JlOKaLUm

B HwxHen cTpoke cTonduos Tabnuupsl (MToro) otobpaxaeTcs cyMMapHOe YMCIo coObITUA, ANst KOTOPbIX HOMEP
3aKnagKku COOTBETCTBYET HOMEPY KaHana, KOTOpbI NepBbIM 3aperncTpmpoBarn cobbiTve, a Homep no
ropu3oHTanu (ctondua) COOTBETCTBYET HOMEPY BTOpONpuULLEALIEro kaHana. B npaBom HkHeM yriy Tabnmubl
(cymma) otobpaxkaeTcs obLee KonnyecTBo cobbITUN, ANst KOTOPbIX HOMEP 3aKrnagKku COOTBETCTBYET HOMEpPY
KaHana, KOTOpbI MEePBbLIM 3aperncTpmMpoBar cobbiTve, B JaHHOM crydae — 566 cobbiTui.

BriBog pes3ynbTaTtoB Tabnmubl BO3MOXEH TOMbKO Ha nevarb.

B cnyyae nayku, cocTosiLien n3 AByX UMMYNbCOB, HOMEpP CTPOKM U cTonGLUa CoBnaaatoT (T. €. TakMe naydku
pacronaratoTcs Ha AuaroHarnsix).

[ononHuTenbHy NHGOPMaLMIO O JIOLUMPOBAHHBIX COOLITUSX MOXKHO NOMy4YnTb, BKNoUMB «OTOOpasuTb
AVHaMUKy HaKonneHusi naveky. [Mpu 3ToM Hago yyYecTb, YTo Ha aAvarpamme «HakonneHue BblgeneHHbIX navek /
Bpewmsi» oToGpaatotca BCE nMnynbCbl Nayky, a He TONbKO NepBble.
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30HY OTCEeYKM A5 30HHOW MOKALMK HYXXHO Ha3HavaTb Tak, YTOObl UCKMIOYUTL Kak PErMCTpaLmio HECKOMbKNX
nayek oT OAHOro CobbITUS, TaK U CLUEMMEHNE HECKOMBKNX COBLITUIA B OAHON Nadke. [1ns aToro pekomeHayeTcst
Ha3HaYUTb 30HY OTCEYKM KakK MeHbLLee 3Ha4YeHne U3 NoporoBoro paccTosiHug (cM. pasgen 4.7.3)

N MakcMMarnbHoro rabaputHoro pasmepa oobekta ASK. Jonyctmo HebonbLioe (10-20 %) npeBbileHne
BEMMYMHbI 30HbI OTCEYKN HaZ PEKOMEHOYEMbIM MO 3TOMY COOTHOLLEHUIO. 3aHKEHNE BEMNUYUHBI 30HbI
OTCEYKUN — KpaliHe HE PEKOMEHYETCS.

MpumeyaHwue:
B 30HHOM nokauuun puneTpaumsa nadek (M. pasgen 4.7.5) BKoYeHa aBTOMaTUYECKU U He OTKIYaeTcs,
npu 9TOM napameTp «XapakTepHbIi pa3aMep 06beKkTay, UCMoNnb3yeMbln Npu GunbTpauum nadex,
NPYHUMAETCH paBHbIM «30HE OTCEYKNY.

BHumaHue:
OCOBEHHOCTBLI0 30HHOM NTOKaLMKN SBNAETCS BO3MOXHOCTb (PM3NYECKOW COPTUPOBKM dharna gaHHbIX
nyTeM BbIMONHEHUS bunbTpauun danna AaHHbIX No nokauun (onumsa yaaneHus HesanoumpoBaHHbIX
UMMYNbCOB AOMKHa ObITb OTKMoYeHa) (cM. pasaen 4.7.6). 3Ta BO3MOXHOCTb BocTpeboBaHa npu oLeHKe
pesynbtatoB AQK no KpuTepusaM npy UCNornb30BaHWM AONOMHUTENBHOMO NPorpaMmmMHOro obecneyveHus,
Hanpumep naketa AE Workbench (cm. lMpunoxexue 2).

YTo4yHeHune mectononoxeHmnsa AD UCTOYHUKA B 30HHOW JIOKaLuu

Ecnu cobbiTne 3apernctpnpoBaHo 6oree Yem ogHUM MNAD, MeECTOMOMNOXEHNE NCTOYHNKA AD MOXET ObITb
yTouHeHo. Kak npaBuno, Takon aHanusa npoBoanTCs Arst TEX KINeTOK Tabnuubl, KoTopble cogepxat HanbonbLiee
4Yncno cobbITUI (MK NocrneaoBaTENbHOCTEN perncTpaumm MMMNynbCoB).

[ns aToro onpeaensieTcs nocrnenosaTensHocTb [AJ, 3apernctpupoBasLlumx A3 cobbiTve. Ons npumepa,
npuBeaeHHoOro Ha puc. 4.71, cobbiTue 6bino 3apernctpupoBaHo cHavana MNMAJ3 8, 3atem INMAJ3 5 u MAJ3 3. [lanee
onpegenseTtcs 3oHa [MAD, KOTopbI NepBbIM 3aperncTpupoBan cobbiTre. TON 30HON SABNSAETCS YacTb
NnoBepxHOCTM 0bbekTa (ANs NIIOCKOCTHOW foKaLmn), BCE TOYKM KOTOPOWM HaxogaTcsa onvke kK gaHHomy [MAD,
4yeMm K niobomy Opyromy, 1 KoTopas orpaHMYMBaeTCsl CepeanHHbIMU NePNeHaNKynsipamMmmn K oTpeskam,
COeAVHSILWNM AaHHbIA 1 cocegHue MNMAD (oTpeskn 8-3, 8-5, 8-6, 8-7, 8-9, 8-11). Takasa 30Ha HasbIBaeTCA
nepeuyHon 3oHon MNMAJ 8. Ha puc. 4.71 nepBnyHasd 3oHa NAJ3 8 npeactaBnseT n3 cebs LWecTUyronbHIK.

[anee B nepBun4yHon 3oHe NAD 8 onpeaenstoT ob6nacTb, TOYKM KOTOPON HaxoaaTcs bnvke k MAD, KoTopbIi
BTOpPbIM 3apeructpupoBan A3 cobbitue (IMAS 5), yuem k ntobomy apyromy, 3a ucknoderHvem MNMAS 8. OTa 30Ha
BblgenseTcs B nepBu4Hon 30He NMAD 8 n orpaHnynBaeTcsa cepeauHHbIMU NEPNeHAMKYNApaMm K OTpeskam
mexay MNMAS 5 n cocegHumum MAD (oTpeskn 5-3, 5-7, 5-11). Takasi 30Ha HasblBaeTCA BTOpUYHOM 3oHoM MAD 5
B 30He [1A3 8.

Ecnu cobbiTne 3apernctpupoBaHo Tpems A3 (kak B JaHHOM NpyMepe), TO BO3MOXHO onpefeneHve
TpeTuyHou 30HbI A3 3 Bo BTopmyHoM 30He [1AD 5 B 30He MAD 8. Takas 30Ha orpaHuyeHa cepeguHHbIMN
nepneHavkynapamu k otpeskam 3-7 u 3-11 1 npeacraenseT us cebsi YacTb BTOPUYHOM 30HbI [MAD 5

B nepBu4HOM 30He MMAD 8.

Taknm obpasom, ecnm cobbiTne 3apermctpupoaHo NAD 8, 3atem NAD 5 n 3atem NAD 3, To BepoATHOE
pacnonoXeHre ero UICTOYHUKA OrPaHNYEHO YeTbIPEXYrofibHUKOM TPETUYHON 30HbI [MAD 3 BO BTOPUYHON 30HE
MA3 5 30HbI [TAD 8.

Cnegyet yunTbiBaTh, YTO peanbHOe MEeCTOMONOXEHNE NCTOYHMKA MOXET BbITb HEMHOIO 3a KpasiMy 30HbI U3-3a
OMUCaHHbIX B pa3gene 4.6.5 norpeluHocTen.

dopMbl U pa3mepbl NEPBUYHBIX, BTOPUYHBIX M TPETUYHBLIX 30H onpeaensatTca koopanHaTamm MNMAJ. Takon
crnocob onpeneneHnst MeCTOMNONOXEHNSA NCTOYHUKA AD cOObITUS MOXET ObITb NONE3eH NpU perncrTpaumnm

A3 cobbiTus konnyectsom MNMAJ, HegocTaTouHbIM ANS onpefeneHus ero koopauHat no PBIT unv npu 6onbLliom
pa3bpoce pe3ynbTaToB ABYXMEPHbIX TUMOB JTIOKaLMu.

OTMeTUM, YTO 30HHasA Nokaums He MNO3BOMSET OLEHUTb NOKALMOHHYI0 aMnnmTyay cobbiTui (CM. pasgen 7.7.5).

MpumeyaHune:
Ecnu cobbiTne 3apernctpupoBaHo Tpems unmn bonee MNAJ, kak npaBmno, MOXHO CHOPMUPOBATL OAMH U3
BapMaHTOB MIIOCKOCTHON NoKaLuun (NnaHapHyo, LMAMHOPUYECKYO U T. M.) U NOMbITaTbCA 3anoumnpoBaTh
WCTOYHUK Boriee TOYHO.
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TpeTuyHan aoHa MNA3 3 so
BTOPUYHOM 30He [A3 5
B 3oHe MNA3 8

WUCTOUHMK A3

5 BTOPUYHARA 30Ha
MNA3 5 e 20He
nepev4Has Nnasa

3oHa MNA3 8

10 9 11 10°

Puc. 4.71. NepBuyHan, BTopuM4YHas U TpeTU4Has 30HbI [TAD 8

4.7.2. UICTOYHUKMN AaHHbIX OJ1s1 OLeHKU JTOKaUMOHHbIX anroputmMoB

PaboTa nokaunoHHbIX anropuTmMoB OyaeT paccmaTpuBaTbCa B TOM YACIE U HA UCKYCCTBEHHO
CreHepupoBaHHbIX dhannax gaHHbIX.

[nsa npoBepku 1 nccnefoBaHnst NIIOCKOCTHBIX anropuTMOB NpeanonoxuM, 4to 16 NAD ycTaHoBMEHbI B 4 cros
Ha nucte grnvHon 11 000 mm 1 wnpuHor 9500 MM, co cmeleHrem 100 MM OT HUXHEro feBoro yrna, yepes
3000 mm o ocam X 1 Y. CmeLlleHne mexay CrnosMmn CoCTaBnsieT NoNoBUHy pacctosaHua mexay NAS — 1500 mm
(cm. puc. 4.72).

Mpepnonoxmm, 4To adheKTUBHASE CKOPOCTb BOJSIHOBOrO NakeTa, pacnpoCTpaHsoLLErocs No MaTepuarny, paBHa
3000 m/c, a 3aTyxaHue coctaBnseT 4 ob/m.

] 1. Fpyrna Nt - Koof (uta) [Mlnamay =5 E=R

1
“13 *14 “1g *16

Puc. 4.72. ckyccTBEeHHO creHepupoBaHHoe pa3melleHue NMAJ u cobbiTue B 30He MAD 6-10-11

dannamm gaHHbIX 6yayT NCKYCCTBEHHO CreHepupoBaHHble hannbl AaHHbIX, KaK, Hanpumep, dannn,
cogepxalumm ogHo cobbitne AD B 30He, orpaHudeHHon MNMA3 6, 10 n 11 B Touke ¢ koopauHaTammn X = 4850 mm,
Y = 4600 Mmm 1 nepBuYHOM nokaumoHHon amnnutygon 90 ab. MNMpeanonaraeTcs, YTo cobbiTne AD
3aperncTpupoBaHo BceMn ycTaHoBNeHHbIMK [MAS ¢ BpemeHamun permctpaumm n amnnutyaamu,
COOTBETCTBYIOLMMU yKa3aHHbIM BbILLIE CKOPOCTU 3BYKa U 3aTyxaHuto (M. puc. 4.72 v puc. 4.73).
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W 1. 250x250 auto triangle 6950.ald

Cmp.  Tekywan BCErD
| 1 = | 1 Omepeime | 3&Fp)‘3MTb| 3.aronoE|oK| Yoanute | CuxpaHuTbl PuneTp | 3aKpeITE I

| Bpema | Bpema (c) | Kanan | ApanniT... | JnvTensHocTs .. | Bpema Hap.. | Beibpoct! |
| 10:30:44.000506 6950 06 86.0 777 1592 286

| 10:30:44.000650 6950 1 86.0 4777 1592 286

| 10:30:44.000768 6350 10 85.0 4722 1574 283

| 10:30:44.001044 6950 07 830 461 1537 276

] 10:30:44.001193 6950 05 820 4555 1518 273

| 10:30:44.001502 6350 12 20.0 4444 1481 266

| 10:30:44.001502 6950 14 20.0 Li4L 1481 266

| 10:30:44.001556 6950 03 20.0 4444 1481 266

[O| 10:30:44.001609 6350 02 20.0 4444 1481 266

| 10:30:44.001660 6950 03 20.0 Li4L 1481 266

O] 10:30:44.001757 6950 15 79.0 4388 1462 263

1| 10:30:44.001850 6350 13 780 4333 1444 260

| 10:30:44.001980 6950 03 78.0 43313 1444 260

| 10:30:44 002063 6950 04 77 4277 1425 256

| 10:30:44.002181 6350 0 76.0 4222 1407 253

| 10:30:44.002433 6350 16 75.0 4166 1338 250

Puc. 4.73. 3apernctpupoBaHHoe cobbiTve AD

[nsa nccnegosaHns ocobeHHOCTEN NMHENHON NOKaLUM UCMONb3YTCA aHaNOMYHble UCKYCCTBEHHO
creHepvpoBaHHble harrbl, NpyY 3TOM Ucnonb3yTes MNMAD, pacnonoXeHHbIe B OAHY NMHUIO, Hanpumep 1-2-3-4.

4.7.3. IlunenHaa nokaums

4.7.3.1. MapameTpbl 1 pe3ynbTaTbl IMHENHOW JIOKaLUu

Anroput™m nuHenHom nokauun A-Line no3sonseTt onpenennTb MECTOMONOXEHNE U NTOKALVNOHHYIO aMNIinTyay
WCTOYHUKOB A1 0OBbEKTOB, OAHO U3MEPEHNE KOTOPbIX (Hanpumep, ANMHA) HaMHOro Gonblue Apyroro
(Hanpumep, gnameTpa). Takummn obbekTamn SABNAKTCS, Hanpumep, TpybonposoAbl. JInHerHasa nokauus
No3BONSAET onNpeaennTb MECTOMOSOXEHMNE NCTOYHMKA C TOYHOCTBIO 40 ceveHns Tpybonposoaa. Mpu
NMOCTPOEHNM NOKALMOHHOWM CXeMbl 0OBEKT NpeACcTaBnseTcs B BUAE OAHOMEPHOIO CTEPXKHS 3a4aHHOM OJNHbI.

[lna onpegeneHnst IMHENHON NoKaumMm Heobxoanmo 3aaaThb:
e KOOpAuHaThl NpeobpasoBaTenen;

e  CKOpOCTb 3BYKa B MaTepuarne;

e 3aTyxaHue (kenatenbHo).

KoopauHatbl [TAS 1 ckopoCTb 3BYyKa onpefensatoTcs B agnanore «lapameTpbl MMHEAHON CXEMbI fIOKaLUm»

(cm. puc. 4.75), a 3aTyxaHue — B ananore «dononHuTernbHbIe ONuumM nokaLmumy.

Kpowme Toro, B gnanore «[ononHUTeNbHbIE ONUUN NIoKaLUn» PEKOMEHOYETCH OTMETUTb YeK-OOKCbI
«OTOOpa3nTb OKHO NOKaLMOHHOM aMnnnTyabi» n « OTo6pasnTb HaKOMNEHE CrOUUPOBaHHbLIX AD UMM, ».
MapameTtp «ONumMM okHa amnNNUTyabl» PEKOMEHAYETCS YCTAHOBUTL Ha «[loka3aTb MakcMMarnbHy amnnntygy
B KnacTepe».

Pes3ynbTatbl NMHENHONW NOKaUMK1, Kak NpaBuio, NPeACTaBNSAT B BUAE MMCTOrpaMMbl, rae 0Cb X ABMASIETCSA OCbHO
NCNbITbIBAEMOTO NIMHENHOro 06bekTa (TpybonpoBoaa, HanpMmMep), a No ocu Y OTKMaAblBaeTCa CyMMapHoe
KONMYECTBO COOLITUIA, NMOLMPOBAHHbBIX HAa KOHKPETHOWM KOOpAMHATe (M AnanasoHe KoopauHaT) (CM. puc. 4.74).

B MO A-Line konuyecTBO MHTEPBArNoB rmMctorpaMmMbl onpegensietcs nonem «Konnmyecrso ctonoLoB»
(pekomeHayeTca NpMHUMAaTL 3TOT NapaMeTp Tak, YTobbl Mexay cocegHumm MAQD Obino 20-50 nHTepBanos),
a BbIcoTa CToNbuKa rmcTorpaMmbl COOTBETCTBYET KONMMYECTBY COObITUIA AD, 3aperncTpupoBaHHbIX B AAHHOM
MHTepBane. B peanbHoM BpeMeHu, Npu cOope AaHHbIX, caMoe NocriegHee NoLMpoBaHHOE CoObITUe
noAcBeYMBaeTCs ronybbiM LIBETOM.

WNHoraa pesynbTaThbl MMHENHON NoKauuy MOXHO NPeacTaBuUThL B BUAE TOYEYHON aAvarpaMMbl, rae abeumccoit
KaXKOoW TOUYKM SABNSAETCS ee KoopanHaTa no OCU UCTbITbIBAEMOro NMHERHOro o6bLekTa, a opanHaTa nokasbiBaer,
Hanpumep, amnnuTyay (Unv NnokaunoHHY aMnnuTyay, U1 MHOM NapaMeTp) MMMYIbCOB, COCTaBMSALIMX 3TO
rnoumpoBaHHoe cobbiThe (cM. puc. 4.114). MNpu 3TOM Noka3s Ha dKpaHe ydyacTka ob6bekTa ¢ 6oMbLINM
KONMYEeCTBOM GIN3KO PacMoSIOXKEHHBIX UM HaKMNaablBaoLMXCS APYr Ha Apyra ToYek riokaumum HeJoCTaTo4uHO
HarnsgeH, MoXeT NPMBECTM K MPOMYCKy onepaTopoM akTUBHbIX UCTOMHUKOB U NMPUMEHSIETCS, Kak NpaBurio,
TONBKO NapannensHO C NepBbIM BapuaHTOM.
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[ Mapamerpel MnkeiiHoii Crembl nokaLum

MapameTpel Hactpoiika koopmHaTt KoopamHaTe! —
CropocTs (M/c) 3000 KaHane! 01 - ™ Aeto Kanan: 01 _
J | Hiam) 100 | Omena |
Konso cronBuce = | |200 CMewwEHIE
no X (M) 100 Wrnopt Casir LononHuTensHo ..
E:qu:'e([; wsoSpaxena 3 OtHocuTeneno |Havano koop) | MpuMeniTs PaccTaeum P
[1]] o2 03 04
o T T - T B—
1} 2375 4750 7125

1. pynna N26 - Mokauws/Koopanuara [MM) [N

Z,AI_I_I_LLLJ_I_LLI_JIII III“_I_I III Y

oo 1900 3800 5700 7600

Puc. 4.74. NMapameTpbl 1 pe3ynbTaThl NMMHeNHOW nokauun mexay MNAD3 1-2-3-4 B Buge rucrorpammbi

4.7.3.2. MHOXeCTBEeHHbIe fioKauu u cpunbTpaumus navek

PaccmoTprm peannsaumio NokaLMoHHOrO anropMtMa Ha npumepe MCKyCCTBEHHO CreHepMpOBaHHOro danna
OaHHbIX, nonyyYeHHoro anst Tpex MNAQD, ycTaHOBMEHHbIX B TOYKax ¢ koopauHatamu 100, 4100 1 6100 mm
(cm. puc. 4.75). MNMpegnonoxum, 4to A cobbITUA NpoucxogaT B ananasoHe koopauHat oT 100 go 6100 mm
yepes kaxgble 250 MM (Bcero — 25 coObITUIA, MECTOMNONOXEHNSI UCTOYHUKOB NPUBELEHbI HXKE OKHA
napameTpoB nokauun). CkopocTtb 3Byka coctaBnseT 3000 m/c, 3aTyxaHve — 4 gb/m.

O6paTnTe BHMMaHWe — B AaHHOM NpuMepe pacctosiHie mexay NAS HeoguHakoBoe.

W Mapamerpbl nuHEiHOI Crembl noKaLwMmn
MNapareTpel HacTpoiika koopaHHaT K.oopauHaTel
CropocTe [mie] 3000 K.aHane! 01 - [~ Agto Kanan 01

M) 100 | Otmera |

Koreocrontuos _v| [200 Chew sHuE Moo

1o ¥ [ram] 00 Hanopr Cagur JonoAHUTEnEHD. ..
Fastiep MsotpakeHua
LATAE 3 Othocurensno |Havano koo « | TpurdeHuTE PaccTaeume Form

01 02 03
> T T 4 T 1
0 2500 5000 7500

01 AARAAAAAAAAAAS AR AR A AAAAAAAS
02

Puc. 4.75. NMapameTpbl NUHeHOM nokauun. MectononoxeHusi creHepMpoBaHHbIX AD coObITUM

Ecnu 3anyctuTb nokaumio ¢ BbilleykazaHHbIM haiioM No yMon4aHuo, 6e3 AONONHUTENbHBLIX HACTPOEK, TO
pesynbTaTt OygeT cooTBETCTBOBATL puUC. 4.76a — B 30He A 2 noumpyeTcsa He ogHo, a 6 cobbiTui (crnegyeT
cKasaTb, YTO Takom 3PPEKT MOXET UMETb MECTO M NPY paBHOMEPHOM pacnonoxeHun MNAJ). AHanus
noumpoBaHHbIX B 30He A3 2 cobbITui (puc. 4.760) nokasbIBaeT, YTO 3TK cOObITUSA, NoLMpoBaHHbie MAD 2 n 3,
SABIAIOTCA «ABOMHMKAMM» HEKOTOPbIX COOBLITUN, NMOLMPOBAHHbIX B 30HE MAD 1 1 2. AddeKT ABONHOW NoKaLUmm
B A@HHOM cny4ae (ans «ugeanbHoro» hanna gaHHbIX) NPOMCXOAUT U3-3a OIMOOK OKPYrNEeHNs BpEMEH
pervcTpaumy MMNyibCOB HEKOTOPLIX Nap, y4acTBYIOLMX B NTOKALUN, U, COOTBETCTBEHHO, OLLUMBOK BbIYNCIIEHMS
KOOpAMHAT, W, KaK pe3ynbTaT, MEeCTOMNOMNOXEHNE Taknx cobbITUI nonagaeT BHYTPb 30HbI [TAD 2 n 3,

B koopauHaTty X = 4125 mm. Takasa cutyaums JOCTaTOYHO YacTo MMEET MECTO B pearlbHOM KOHTPOIie Kak

B Cry4ae paBHOMEPHOro, TaK U B Criyvyae HepaBHOMEPHOro pacnonoxeHus NAD 13-3a pacxoxgeHus pearbHON
1 BbIOpaHHOW CKOPOCTU, PasnnyHbIX NyTeW pacnpoCTPaHEHUs CUTHAMNoOB 1 T. .
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1. lpynna N21 - flok /Koopaunata [Mu) [N HHas]

5 |

_Ej_nlllllﬁ!ulll_llllll 42|mIIII I los

2800 5600

a)

CWHXPOHHEIN TEKCTOBEIA NPOCMOTE MMNYNECOB A3 - O *
Homep | Bpern | Bpema (c) | KaHan | ArannuTyna (n6) | OniTe... | BpemaH... | Brifipocs! | X (pana) | NA (nB(nb... | PBI|... |
1 08:37:04.001083 130 0z 730 4055 1351 243 4125 T3H4.0) 0
2 08:37:04.001745 130 3 65.0 3611 1203 216 4125 T3H4.0) 666
3 08:37:14.001000 140 0z 740 41 1370 246 4125 T44.0) 0
4 08:37:14.001666 140 03 66.0 3666 1222 220 4125 T44.0) 666
5 08:37:34.000833 160 02 76.0 4222 1407 253 4125 TE(4.0) 0
6 08:37:34.001499 160 03 63.0 LTI 1259 226 4125 TE(4.0) 666
7 08:37:44.000750 170 02 70 4277 1425 256 4125 TIA0) 0
8 08:37:44.001416 170 03 69.0 3313 1277 230 4125 TIA0) 666
3 08:383:04.000583 130 0z 730 4333 1462 263 4125 TH40) 0
10 08:38:04.001245 1590 3 71.0 3344 1314 236 4125 TI4.0) 666
1 08:39:14.000000 260 0z 50.0 5000 1666 300 4125 S0(4.0) 0
12 08:39:14.000666 260 3 730 4333 1444 260 4125 a6(4.0) 666

6)

Puc. 4.76. Pe3ynbTaTbl nuHeHOM nokauunun. ekt ABOMHOWN NoKauumn

Mpobnema ABOMHBIX NOKaLMIN pellaeTcs BKoYeHneM onuunm «MpuMmenunTs dunbTpaumnio nadek MAS»

B Avarnore «[JononHuTenbHble onumm nokaummy» (cM. pasgen 4.7.5). NMpu aTom BCe onuuu agvarora
«MapameTpbl Naykn nMnynbcoB AD» AOCTATOYHO OCTaBWTb 3a4aHHbIMM NO YyMonYaHuio. lNocne aToro napbl
UMMYNbCOB, PErMCTPUPYEMbIE MEPBLIMU, UCKITIOYAIOT NPOAOINKEHNE pacyeToB fokauun. PesynbTat npuseneH
Ha puc. 4.77.

1. Mpynna N1 -1 [Koopaunuata [MH) [MHnednas]

10 25

8

Thlllllﬁ!ﬂlll_lllllll;a_zgﬂllll I Bos

2800 5600

Puc. 4.77. PeaynbTaTbl NIUHeHOW nokauuun. BknioyeHa cpunbrpaumsa nayvek. Ckopoctb 3000 m/c

4.7.3.3. HepaBHomMmepHOe pacnonoxeHue MNAD n «nepeckok» coobITUN

Ecnu n3 npegbigylwero npyuMmepa Bblgenutb cobbitue, creHepnpoBaHHoe B no3uumm X = 3600 MM, TO npu
KUCTUHHOW» ckopocTu 3Byka 3000 M/c OHO OTOBpaxaeTCcsa KOPPEKTHO KakK MpU BKITFOYEHHOW, Tak U npu
BbIKIMOYEHHON (bunbTpauum navek. Ecnu xe 3agaHHas CKOPOCTb HECKOSbKO MEHbLLE KUCTUHHOW», TO MpU
BbIKIMIOYEHHON (punbTpauumn navek cobbiTue «pasmHoOXaeTca» Ha ABa — B 30He 1-2 1 B 30He 2-3, a npu
BKITIOYEHHOW hmnnbTpaLmm nadvek u3 aTnx AByx COBbITUIA OCTaeTCst OOHO — B 30He 2-3.

Takon «nepeckok» MeCTONOMNOXEHUA COBbITUS MPONCXOANT 13-3a TOro, YTO NOCNEeA0BaTENbHOCTb perncTpaLmm
MMMNYbCOB 3TOro cobbITna cnegytowas: 2-3-1. MNpu 3ToM UCTOYHUK pacnonaraeTca mexay MNAS 1 n 2.

B nepBom cnyyae cobbiTve noumpyetca 3oHom MNAD 1-2 n otobpaxkaeTcs Ha COOTBETCTBYHOLLEN KOOpAMHATE.
30HOoM 2-3 3TO COBbITUE TaKKe PErMCTPUPYETCH, HO pacCYUTaHHOE MECTOMNOMOXKEHNE €r0 MCTOYHNKA HAaXO4UTCS
Ha rpaHuLe Unmn cHapyXxu 3oHbl. [03TOMY Kak Npu BKIOYEHHOW, TaK U NPU BbIKMOYEHHON (bunbTpauum navek
NCTOYHUK OTOOpaxaeTcs Ha CBOEM MecTe M oauH pas (puc. 4.78).

Ecnun ckopocCTb 3BYKa MCKYCCTBEHHO 3aHWXeHa (B 4aHHOM criydae o 2500 m/c), MecTononoxeHne NCTovHmka
MOXeT ObITb BbIYMCIIEHO KaK HaxogsLleecs BHyTpY Anst 06enx 30H: 1-2 n 2-3. MoaTtomy, ecnv oTKMYeHa
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dunbTpaums nadvek, otobpaxarTcs ABe NoKaumMm — BHYTPY 30HbI 1-2 (HECKONBbKO CMELLEHa K LEHTPY 30HbI)
1 BHYTPU 30HbI 2-3 (MHMUMas) (puc. 4.79). OToT adpcpekT HabniogaeTcs, Aaxe ecrnvm HasHa4YeHHast CKOpOCTb
NWLWb HE3HAYUTENBHO HUXKE pearibHOW.

Ecnv npu aToM BKAOUMTE hunbTpaLmio nayek, To otobpaxatbes 6yaeT TONbKO MHMMAs NO3NLMSA UCTOYHMKA

B 30He 2-3 (puc. 4.80). OTO NpOMCXOAMT NOTOMY, YTO NepBbIM COBLITME 3aperncTpuposan NAD 2, HO BTOpbIM —
MAS 3, a He TAD 1 (xoTsa cobbiTne 1 npounsowwnio mexay MNMAS 1 1 2), n peructpaums napsl 2-3 3abnokMpoBarna
AanbHenwyto obpaboTky.

[aHHbIN 3hdeKT MOXKET MMETb MECTO NMpK HepaBHOMEPHOM pacrnonoxeHun MNAD ana cobbiTui,
MECTOMONIOXEHNE KOTOPbIX 6rmke k NMAS apyron 30HbI, YeEM K «CBOUMY, U MpY 3aBeJOMO Goree HU3KoM
CKOPOCTM 3BYKa.

BbiBOAbI M3 AAHHOIO npumMepa cnegywwime: HeobxoaMMo pas3mellatb MA3 no BO3MOXHOCTHU paBHOMEPHO
N NpoBEPATb pedysibTaTbl JIOKauunn C pa3HbiM CKOPOCTAMU 3BYKa.

1. 'pynna N*1 - Nokauus/KoopanHata [MM] [[IHHERAHaA]
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Puc. 4.78. Co6biTue B no3muum 3600 mm. CkopocTb 3000 m/c
1. 'pynna N*1 - Nokauus/KoopanHata [MM] [[IHHERAHaA]
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Puc. 4.79. Co6biTue B no3muum 3600 mm. CkopocTb 2500 m/c
1. Mpynna N*1 - Nokauus/KoopauHata [MM] [[IHHERHaA]
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Puc. 4.80. CobbiTne B nosnuum 3600 mm. Ckopoctb 2500 m/c. BknroveHa omnbTpaumsa navek

4.7.3.4. JlnHenHas nokauus B criyyae HeBepPHO 3afaHHOW CKOPOCTU

MokaxkeM, Kak M3MEHSIOTCS JTOKaLMOHHbIE KOOPAMHATLI COObITUS, ecnn hbakTU4eckasi CKOPOCTb 3ByKa He
COOTBETCTBYET 3a4aHHON B NporpaMme.
Hanpumep, ecnu pacctosHne mexay NA3 coctaBnset 5 M, haktuyeckas ckopoctb 3000 m/c, AT — 0,0006 c,
TO paccTosiHMe OT UCTOYHMKA o bnvxkanwero MNAD cocTtaBnseT, B COOTBETCTBUM C hopMynon (14):

1
d= 2* (D—AT*V) =0,5%(5-0,0006 *x3000) = 1,6 M — ICTUHHOE MECTOMOIOXEHME.

Ecnu B nporpamme 3agaHa ckopocTtb 2500 M/c, TO ecTb 3aBe4OMO Ooriee HU3Kasi, YeM UCTUHHAS, TO
d=0,5%(5-0,0006 *2500) = 1,75 M — BblMUCIIEHHAsA NO3MLMSA BIIMKE K LEHTPY 30HbI.
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Ecnu ckopocTb 3agaHa kak 3500 m/c, To ecTb 3aBegoMO Boriee BbiCOoKas, YeM UCTUHHASA, TO
d=0,5%(5-0,0006 * 3500) = 1,45 M — Bbl4MCINEHHAs NO3NLIMS CMELLLAeTCs K Kpato 30HbI.

Ecnu paccmaTtpuBath npuBefeHHbIN B NpeablgyLlemM pasgene npumep ¢ HepaBHOMEPHbLIM PacnosioXeHeM
MAD3, To, Aaxe Npu BKNHOYEHHON hUNbTPaLMM NaYvek, ecriv 3agaHHasg CKOPOCTb MEHbLLE pearibHOM CKOPOCTH,
TO BO3MOXHbI COMnMKEHMEe COBbITUI K LIEeHTpaM 30H, Nponaxa 3aBeAoMO NouupyemMbix cobbiTui B 30Hax y NMAD
UIn Jaxe «nepeckok» cobbITUIN B COCEOHIO 30HY (0cobeHHO ecnu NMAD pasmeLlLeHbl HepaBHOMEPHO,

cM. puc. 4.81a). KonmyecTBo noumMpoBaHHbIX COObLITUIN HE CHKAETCS, @ MHOrAa Aaxe Bo3pacTaeT Mno
CpaBHEHWIO C 3TANIOHHOW CKOPOCTLIO.

Ecnu e 3apaHHas ckopocTb Bonblue peanbHowW, TO ounpyemble cobbiTUA CMELLalTCs OTHOCUTENBHO CBOEro
NCTUHHOIO MECTOMOSOXEHNS K KpasiM 30H (CM. puc. 4.816). KonnyecTBo noumpoBaHHbIX COBbITUI
ymeHbluaeTcs. B peanbHbIX ycnoBusx obe cuTyaumm 4OCTaTOMHO YacTo BeTpeyatoTes. Ctonbupl
HenocpeAcTBEHHO Ha MAD nnm psaoM ¢ HUIMU — MOTYT Takke SBMNSATbCs oTobpaxeHuem AD cobbiTui n3-3a
KpaeB OTPE3KOB.

1. lpynna N1 - Mok [Koopaunata [Mu] [N
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Puc. 4.81. Oco6eHHOCTM NUHenHon nokauuu. CkopocTtb 3Byka 2500 m/c (a), 3500 m/c (6)

BHumaHue:
O6wwmii coBeT — crieflyeT C OCTOPOXHOCTBI0 OTHOCUTLCS K FTOKaumMsimM BOMM3n rpaHnL, OTPE3KOB,
NPOBEPSATb 3TU NIOKALMM KaK Ha CHXKEHHbIX, TaK U 3aBblLUIEHHbLIX OTHOCUTENBbHO pearlbHON CKOPOCTSX.

XoT4a npuBeaeHHbI€ Bbllle CllyYan UnnoCTpnpoBaHbl npuMepamMmn Ha MCKYyCCTBEHHO CreHepunpoBaHHOM cba|7|ne
OaHHbIX, ONMUCaHHbIE CUTyaunn 4OCTAaTOYHO HYacCTO BCTPe4akTCA B pealribHOM KOHTpOIe, U Heobxo4MMO UMETb
npegcraBnieHne o MmexaHn3amax, no3BonAarnwmx pewnTb HeO4HO3HAa4YHOCTHU B J1IOKaL .

4.7.4. NnanapHasa nokauus B MO A-Line

['pynna anropMTMOB NnaHapHom (aByxmepHon) nokauum A-Line npegHasHaveHa onsi onpegeneHns
MecTononoxeHnsa A3 cobbITUIN Ha NMIOCKOCTU UMM Ha MOBEPXHOCTN 06bEKTOB TMNa obonovka (cocyabl,
uunuHapuYeckme, Wwaposble pesepByapbl). [TOBEpXHOCTb 0ObEKTa AENUTCA Ha psag HenepecekarLwmnxcs 30H,
KaXkgas 13 KOTopbIX OrpaHudyeHa HeobxoammMbiM konmyecTsom MAD (Tpemsa nnm YeTblpbMsi), COBOKYMHO
COCTaBMSOLLMX NOKALNOHHYO rpynny.

Kak n apyrme nokauMOHHbIE anropuTMbl, ABYXMEPHaA JIOKauuna ABNAeTCA HpOFpaMMHOVI KOHCprKU,I/IGVI, 1 OHa
MOXET ObITb CKOppPEKTpoBaHa 1 aake noJyiHoCTbio N3MEeHEHa KakK B Te4eHune, TakK 1 Nocrie UCMbITaHUA.

Kak n onsa nuHeriHon nokauum, 4Nns NofHoOro onpeaeneHns nnaHapHon nokauum Heobxoamnmo 3HaTb
crieqyoLne napameTpsi:

e KoopauHaTbl NnpeobpasoBaTenen;

e CKOPOCTb 3ByKa B MaTepuarne;

e 3aTyxaHue (kenatenbHo).
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PesynbTatbl nnaHapHOW nokawuum, B 3aBUCMMOCTM OT Tuna obbekTa, MoryT ObITb NpeAcTaBneHbl Kak Ha
OBYXMEPHOWN JuarpaMMe B BUAe KoopAnHaT UCTOYHMKOB (X 1Y) (cM. puc. 4.82), Tak U Ha TPEXMEPHOMN
anarpamme, Ha NOBEPXHOCTU MOAenn obbekTa.

Kak 6ygeT nokasaHo Hmxke, anropuTMbl AByxmepHor nokauum MO A-Line Tak e, kKak 1 s IMHENHOW, UMEtoT
HeKoTopble 0COBEHHOCTU, KOTOpble 06513aTeNbHO AOMKHbI ObITh YYTEHbI NPY aHann3e AaHHbIX.

1. Mpynna Ne1 - Nokauua/Koopauuate [MM] [UKaunap]
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Puc. 4.82. Pe3ynbTaTthbl NnaHapHoOW nokauum

Mpu pacyeTe NokaumMm aHanM3npyeTcs Kaxabl NOKaLMOHHbIA Habop MMMYbCOB, 3apErnCTPUPOBAHHbIN
Kak[0 30HOWN.

JlokaumoHHbIN Habop cyMTaeTcs nogxoasawWwmum Ans nokauuu, ecnv nonapHo sce PBIMN < R/V, rae R — pa3smep
30Hbl OTCEYKM, V — 3afjaHHas CKOPOCTb.

Mocne BbluMcneHnsa koopauHaT (cM. pasgen 4.6.3) noumMpoBaHHOE COObITUE CUATAETCS NOXHBIM U He

oTobpaxaeTcs Ha Agnarpamme nokawumu, ecnu:

e [ONyYeHHas KOOpAMHAaTa NEXUT B 30HE OTBETCTBEHHOCTMN OPYrovi 30HbI rpynMbl — TPEYrofbHUKa Unm
YeThbIPEXYrofibHMKA UMW pacnonaraeTcs BHe BCeEX 3a4aHHbIX NTIOKALUMOHHbIX 30H 1 npu aToM HE ycTaHoBneH
dnaxok «CoxpaHsTb pesyrnbTaThl oKaLMm BHE JTOKALMOHHOW 30HbI» (auanor «ononHuTenbHble onummn
nokauunmy);

e OJIyYeHHasi Touka OTCTOUT XOTHA Bbl OT ogHOro 13 NMAD 30HLI Ha paccTosiHne, 6onbluee R;

e cpabatbiBaeT x0T Obl OOUH M3 BKITHOYEHHbLIX KPUTEPUEB OTOPAKOBKM, BKITHOYAs OrpaHUYeHus no
KoopauHaTe B floKauMoHHOM bunbTpe.

MpumeyaHune:
B Bepcusax MO o nosienenuns naxka « CoxpaHsaTb pe3ynbTaTbl JIOKauum BHE JTOKALMOHHOM 30HbI»
COObITHSA, NOUMPOBaHHbIE BHE 3adaHHbIX MOKALMOHHbIX 30H, BCerga nokasbiBanuck. [locne nossnexus
dnaxka cobbITns, NOLMPOBaHHbIE BHE 30HbI, OTOBpaXxaloTCH, ecrnn qrnaxok yCTaHOBMNEH, U He
OTOGpaXKakTCs, €CIIN OH CHAT.

B npumepe Hmxe Ansa unnocTpaumm ocCo6eHHOCTEN NOKALMOHHbBIX anropUTMOB NCMNOMb3YEeTCs YacTHbIV Cry4yan
OBYXMEPHOW foKauum — nrockocTHasi nokauus (B MO A-Line HasbiBaeTCcsa nNnaHapHbIM TUMOM JIoKauun).
VICTOYHMKM reHepurpyoTCsa Ha NMOBEPXHOCTM NMPSIMOYTOSIbHOMO NMCTa, Ha KOTOPOM MO ONPEeAENEeHHON CXeMe
pacnonoxeHbl MAS.

JlokaumoHHas rpynna ans paccMaTpuBaemoro npuMepa 3agaeTcs B CrefyoLwer nocnefoBaTenbHOCTY:

e [fobaBbTe rpynny nokauuun B gnanore «HacTponka nokauMoHHbIX rpynn» (cM. puc. 4.68);

e onpegenuTe TUM Nokauumn Kak «lnaHapHasy;

e 3ajaunTe ANUHY M WMPUHY NucTa, Hanpumep, kak 11 000 mm 1 9500 MM COOTBETCTBEHHO;

e B auanore «Bbibop kaHanoB» BbIOEpUTE KaHanbl B rpynne, NepeHecs Nx 13 NpaBoro okHa B NEBOE.
BbiGpaTb TN aHTEHHbI — TpeyronbHas;

e  LUENKHWUTE KHOMKY «[lapameTpbi» Unu caenante ABOMHONM LENYOK Ha CTPOKE rpynnbl FIOKaLmu;
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e BpYy4Hyto pacnpegenute MNAD no NUCTy B COOTBETCTBMU C YCMNOBUSIMU 3aa4u, 3aaBasi UX CMeLLeHns
OTHOCUTESNBHO Havyana KoopAavHaT (NeBbIn HbKHUIA yron) nnu gpyroro MNAQS (cm. puc. 4.83);
e 3aJaunTe CKOPOCTb 3ByKa B Matepuarne, B 4aHHoM criydae — 3000 m/c;
LLIENKHNUTE KHOMKY «PefakTop 30H» — NporpammMa aBToMaTUYeckM COOpPMUPYET AN BbIOpaHHOW YCTaHOBKM
MAD Habop 30H 1 NnepengeT B pexmuM pegaktopa 30H. ChopMUpoBaHHbIe aBTOMATUYECKM 30HbI
MakcMMarsbHO NepekpbIBaloT oxBaTbiBaemyto [NMAS nnockocTb nucta. Habop 30H MOXHO OTKOPPEKTMPOBATL
WIN NOSTHOCTBIO U3MEHMUTL C MOMOLLbIO KHOMOK Brioka «PegakTtop 30H». HeobxoanmMocTb B KOPPEKTMPOBKE
WIN N3MEHEHMM 30H BO3HMKAET, eCni hopma 30HbI CIIULLKOM BbITAHYTas Ui BaXKHbIN 3NeMeHT 00bekTa,
Hanpumep CBapHOM LLIOB, MPOXOAUT MO rPaHuULLe 30H.
MpumeyaHue:
B obuem cnyyae npu pacnpegenernn NAS no NnoBepxHOCTN 06bEKTa pEKOMEHAYETCS, YTOObI
TPEeyronbHUKK (v NPSIMOYTOSIbHMKN) BbINK Kak MOXHO ©oriee paBHOCTOPOHHUMMU (pa3Mepbl CTOPOH
OOIMKHBI OTNMYaTbCA Apyr oT Apyra He 6onee 4Yem B 2 pasa);

MapameTpel NAaHAPHOM CXEMBI NOKALMM x MapameTpel nAaHapHOI CXEMbl TOKALHIA

HacTpofika koopauHar MapareTpel HacTpoiika koopaxHar MapareTpel
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Puc. 4.83. NapameTpbl NnaHapHOW nokauuu

e 3aganTe 30HY OTCEYKUN — ee pasMep AOSMKEH ObiTb HE MEHEE MaKCMMarbHOro PacCTOSIHUA MeXay
cocegHumu MAD 30HbI (B faHHOM cnydae — mexay A3 1 n 9), 1. e. 6onee 6000 Mm. MakcmanbHbIN
pa3mep 30Hbl OTCEYKM HE JOIPKEH NpeBbilWwaTth rabapntoB obbekta ASK. MNprumeM pasmep 30HbI OTCEYKU
kak 10 000 mm;

e napameTpbl guanora «JononHuTeNbHbIE ONUMK NoKaLmMmy» (KHoMKa «ononHUTENbHO...») OCTaBbTe
3a[laHHbIMU MO YMOMYaHWI0, 38 UCKMOYEHNEM:

- OTMeTUTb Yek-6okc «CoxpaHsaTb hopMy 0OBEKTOB B ABYXMEPHBLIX OKHax» — 3Ta ONuusi 3acTaBnseT
COXpaHsTb NponopLUnn 06 bEKTOB NPU N3MEHEHNN Pa3MeEPOB OKHa;

- OTMeTUTb Yek-60okc «OTOOPa3nTbL OKHO NOKaLMOHHOW aMnnuTyabl» (a Takke «Onumnm okHa amnnnTyabi»
YyCTaHOBUTb Ha «[loka3aTb MakCUMarbHyl0 aMMnMTyay B Kractepe»);

- «KoadhpmumeHT 3aTyxaHmsay yCTaHOBUTb Ha «YCTaHOBUTb (OMKCMPOBAHHBIMY» CO 3Ha4YeHuem 4 gb/m.

Kak 1 ana nuHenHom nokaummn, Ha NpuMepe UCKYCCTBEHHO CreHepupoBaHHOro daiina gaHHbIX pa3bepem
HEeKoTopble 0COBEHHOCTU anropuTMa nrnaHapHo Nnokaumm.

4.7.41. OcobeHHOCTb — MHOXeCTBeHHbIe fToKaLlMu OT OAHOro UCTOYHUKA
3anycTtum nokauuto, 3arpy3mm arin gaHHbIX ¢ 0gHUM cobbiTnem AD B 30He, orpaHudeHHon MAD 6, 10 n 11.

HecmoTpsi Ha To YTO co6bITUE AD eAMHUYHOE, Ha AuarpaMmMe NokaumMm BMECTO OAHOMO NOLMPOBaHHOMO
COObITUSI MOXHO YBUETbL TPY — COOTBETCTBYIOLUME NO3NLMK COObITUA AD B TpeyronbHUke, orpaHnyeHHom MNAS
6-10-11, a Takke B TpeyronbHukax 1-5-9 n 8-12-16 (cm. puc. 4.84a). 310 NPONCXOANT MOTOMY, YTO BpEMEHA
perucTpaumm nMmnynbcoB Ha NMAQD COOTBETCTBYHOLLMX TPEYrONbHUKOB NOAXOAAT AN foKauun, No3BOMsSoT
3a10L4MpoBaTh COOTBETCTBYHOLLME MAYKM UMMYTbCOB BHYTPU 3TUX TPEYrOSNIbHUKOB 1 OTBEYAIOT KPUTEPUAM
«HEe NOXHOCTU» NnoumnpyemMbix cobbiTun (cMm. puc. 4.85).

117
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MpumeyaHue:
Jlokauus Tporikamu NMAD MoXeT gaBaTh NOXHbIE peLleHnst Aaxe npu TouHbix PBIT 1 ckopocTn — TakoBbl
0COOEHHOCTM peLLeHs ypaBHEHWI ¢ KBagpaTamu (cMm. pasgen 4.6.3). EcTb pa3Hble BapuaHTbl 60pb0Obl
C 3TUM, HO Y KaXXgoro metoa eCTb CBOM HeJocTaTku. B nokaumu yeTBepkamu MMnynbLCoB, Hanpumep,
NnosiBrsieTCs HeBSA3Ka.

Mpu reHepaumm UckyccTBeHHbIX MCToYHMKOB OT 100 Mm o 9000 mm vepes kaxable 250 MM Mo ropu3oHTanu
1 BepTMKanu pesynbTaT BbIrMsaauT Kak Ha puc. 4.86a. MNpu 9Tom 0COBEHHO BbIAENAIOTCHA TPEYrONnbHUKN
C «HeyAa4HbIM» COOTHOLLEHNEM CTOPOH.

OTmeTnM, 4TO B 060X criydasix dpriaxok « CoxpaHsiTe pe3yrbTaTbl TOKaLMU BHE NTOKALMOHHONM 30HbI» He
YCTaHOBIIEH.

Takum 06pa30M, npum HaCTpOVIKe NOKaLNOHHOW CXeMbl Mo YMOJTHaHNK NHOrga BO3MOXHbl MHOXKECTBEHHbIE
JIoKauuun, npnvyemMm «MCTUHHOE» MECTOMNOJ1I0XKEeHNE NCTOYHKa onpenennTb 3aTpyaHUTESIbHO.

MpumeyaHue:

LiBeT Touek Ha AnarpaMmmax fiokaummn CB3aH He C LiBETaMy KaHarnoB UM 30H, a N0 ¢ KONMYeCcTBOM
co6bITUA, NMBO C NOKaLMOHHOW aMNnMTyaow cobbITUIA B KnacTepe.

1. Tpynna Net - J {rana) [T = EoR(= 1. Tpynna Ne1 - J (rana) [T = ===

3
*1a 3 )

Homep | Bpema | Bpems (c) | Kanan | Avnmaryna (a6) | Orwrenen. | Bpema . | B | Xpaw) | Ypanm) [ MA@ | PENO(. |
1 10:30:44.000506 6950 06 86.0 4777 1592 286 4851 4589  92(4.0) O
2 10:30:44.000768 6950 10 85.0 4722 1574 283 4851 4589  94{40) 262
3 10:30:44.000650 6950 1 86.0 4777 1592 286 4851 4589  9440) 144
4 10:30:44.001980 6950 08 780 4333 1444 260 9804 5396  B83(40) 478
5 10:30:44.001502 6950 12 80.0 4444 1481 266 9804 5396 8440) 0
6 10:30:44.002433 6950 16 75.0 4166 1388 250 9804 5396  90@40) 931
7 10:30:44.002181 6950 01 76.0 4227 1407 253 1068 3924  9240) 988
8 10:30:44.001193 6950 05 820 4555 1518 273 1068 3924 BEM0) O
9 10:30:44.001660 6950 09 80.0 4444 1481 266 1068 3924 904.0) 467

Puc. 4.85. Tpoikn nMnynbLcoB, COCTaBNAOLWMUX NTOLMPOBaHHbIE COOLITUA

Ha oTobpaxeHne MHOXeCTBEHHbIX NTOKaLuiA OT O4HOro COObLITUSI BNMSIOT ABa NapamMeTpa:
e  JunbTpaumsi navyek umnynbcoB AJ;
e COXpaHeHue pe3ynbTaToB JIOKaL MU BHE NTIOKALNOHHOW 30HbI.

Ob6a napameTpa AOCTYNHbI B Ananore «JononHuTenbHbIe onumm okaummy (KHonka «JononHMTensHO» OKHa
«lMapameTpbl CXeMbl nokaumum»).

YctaHoBka dnaxka «lMpumeHnTb puneTpauuio navek MMAS» 3actaBnsgeT nporpammy pasfensiTb NOTOK
MMMYSIbCOB Ha Nayky U TEM CambiM YCTPaHAET MHOXECTBEHHbIE FOKaLMW, MOCKOSbKY anropyuTM flokaumm B 3TOM
crny4yae orpaHVYMBaEeT foLMPOBaHME NEPBON MOAXOAALLEN TPOMKOW MMMNYIbCOB Nayku (Kak npaBusio, Ha
Onvkanwmnx K uctovHuky NMAQD). Mpu aToM BCe onumm guanora «JononHUTENbHbIE OMLMU JTIOKALUN» MOXHO
OCTaBUTb MO YMOS4YaHUIO (OHM NOAPOBHO paccMOTpeHbl B pasaerne 4.7.5). Hanbonee BaxkHbIM 34ecCh ABMNSETCS
«XapaKTepHbI pasaMmep 00bekTa», KOTOpbI AOMMKEH ObiTb paBeH MakcumMarnbHOMY pa3mMepy o0bekTa (B AaHHOM
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cnyyae gmnaroHanu). Kak npaBuno, 3ToT pasmep BblYUCNAETCA NporpaMmMor aBTomaTndecku. lNpu yctaHoBke
dnaxka «dPunbTpaumm navyek» 1 BbIMONTHEHMMN YCNELLHOW NoKaLumMm Kakoro-nnmbo 13 Habopos chopMnpOBaHHOW
nayky anropuMTM npekpaLlaeT garnbHenLwme NonbITK1 3anounpoBaTh Ntobble NokaunoHHble Habopbl, BXxogsLume
B Mayky. OnuTenbHOCTb Navyku OTCHUTbIBAETCH OT MOMEHTa permctpauum cTapToBOro UMMNynbca navyku u pasHa
BpeMeHu L/V, rge L — xapakTepHbIi pa3mep o0bekTa, V — CKOpOCTb 3BYyKa.

YcTtaHoBka dnaxka «CoxpaHsiTb pesdynbTaTbl JIOKauMm BHE NOKaLMOHHON 30HbI» paspeLuaeT noumpoBaTh
KaXxon 30He NnokaLumn BCe NoKaLMOHHble HaBoPbl UMMYNBCOB, KOTOPbIE 3apernMcTpUpOBaHbI
npeobpa3zoBaTensamMmn 3Tow 30HbI. YCTaHOBKa AaHHOTO dhiaxkka npu CHATOM donaxkke «PunbTpaumm nadvek»
MOXeT NPUBECTU K NOSIBNIEHWNIO OFPOMHOIO KOMNMYeCTBa NOXHbIX Nokauuin. CHATBIN driaXkok 3anpeLuaeT
oTobpaxaTb NokaLmmn B obnacTtax obbekTa, He OXBa4YeHHbIX 30HaMM fiokauuy (BEPXHWUIA NEBBIN Yrof, a Takke
HEKOTOpPbIE «CMOPHBLIE» TOYKN Ha rPaHMLE HDKHEN nesow Yactu (puc. 4.86a). LienecoobpasHo ycTaHaBnmBaTh
3TOT pNaXkok OAHOBPEMEHHO C yCTaHOBKON chnaxka «Punbtpaunst nadek MAD». Takas KOMOMHaALMA HAacTpoek
Mo3BOMSET MNOMYYNTb Haumy4yLllne pedynbTaThl fnokaumn. PesynbeTtatel npMBeaeHsl Ha puc. 4.846 v puc. 4.860.

1. Mpynna Net - 1 Kooy [rana] [Mnanapran] [r= =Sl 1. Tpynna N2t - I Koof [ma] [Mnanapran] [ra = S
9705 3212 9705 1369
sidmnnmngn 16°

08®

a) 6)
Puc. 4.86. MNMonHble pe3ynbTaThbl JIokauuu 6e3 unbTpaumm navyek u 6e3 coxpaHeHusi pe3yribTaToB BHE JIOKALIMOHHOM
30HbI (a) ¥ ¢ BKNIOYEeHHOM hunbTpaumen navyek A3 U coxpaHeHUeM pe3ynibTaToB BHE NTOKaLWMOHHON 30HbI (6)

BHumaHue:
B pamkax ncnonb3oBaHus HacTosiLero PykoBoacTBa Npu yCTaHOBKE NapaMeTpoB JTIOKaLMn yCTaHOBKa
dnaxka «lMpumeHnTb punbTpauuto navek MAI» obsizaTensHal

4.7.4.2. MexaHU3MbI NOABIIEHUA MHOXXECTBEHHbIX JloKkauui. Jlokaumm BHe NTOKaLuMOHHOW 30HbI
1 hunbTpauma navek

PaccmoTprmM KOHGUrypaumio 30H nokawmu, npuseaeHHy Ha puc. 4.87.

CobbiTne AS ¢ koopanHatamm 9100 x 350 mm nponsoLwno B 3oHe NAD 4-7-8 Hag kaHanom 4 (puc. 4.88a).
Mimnynbcbl, cocTaBnsaoLwme 3To cobbiTue, NokasaHbl Ha puc. 4.89.

MpumeyaHune:
[na nonb3oBaTtenen ctapbix Bepcuii 10 — nosisueluasics B Bepcusax 10 nocne 5.0 onunsa «CoxpaHeHne
pe3ynbTaToB NoKauuy BHE NOKALMOHHbBIX 30H» CUMbHO M3MEHWMa anroputM 0TOBpaXkeHMs NTOKALNOHHbIX
HabopoB, caenae ero paboTy 6onee 04HO3HAYHOMN.

Ecnu onumn «MpumennTs ounbtpauuto navek MA3» n «CoxpaHeHne pesynbTaToB foKauuy BHE NIOKaLMOHHbIX

30H» BbIKITHOYEHBI, COObITME BbI3bIBAET 4 nHAMKaumm (puc. 4.88a):

e 30Ha 4-7-8 — gencTBuTENbHAst 30Ha cobbITUs ¢ koopanHaTammn X = 9100 mm, Y = 350 mwm;

e  30Hbl 1-5-9, 5-6-10 n 12-15-16 — cobbITUS NOLUMpPOBaHbI B 0611aCTU OTBETCTBEHHOCTU COOTBETCTBYHOLLMX
30H.

PesynbTat Ha puc. 4.886 cooTBeTCTBYET BapuaHTy, korga onuusa « CoxpaHeHve pe3ynbTaToB fokauum BHe
NOKaLMOHHbIX 30H» BKIIHOYEHA, a unbTpaLmsa navyek — HeT. B 3TOM pexnme Kaxagasi 30Ha otTobpaxaeT
NOLMPOBAHHYH €10 NayKy — BHE 3aBUCMMOCTM OT ee MecTononoxeHus. JlounpoBaHo 20 nayek — no Konm4ecTBy
30H. BonNbLUMHCTBO NoKaLuMi NPUXOLAUTCS HA MECTOMNOSIOXKEHNE NCXOAHOIo COObITUA — 30Ha 4-7-8, YyTb BhiLLE
MAS 4.
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Mpu BkNtoYeHHOM onummn «IMpumeHnTb duneTpaumo navek MAI» pesynbTaTbl NOKaLUM HE MEHSIIOTCA ANg
obomx cocTosHMIM onuun «CoxpaHeHne pe3ynbTaToB fIoKaLMn BHE NTOKALMOHHBLIX 30H» — BbIKITIOYEHO
(puc. 4.88B) n BkntoveHo (puc. 4.88r), NOCKOMNbKY MCTOYHMK CODbITUSA pacnonaraeTcsi BHyTPU 30HbI.

0 2750 5500 8250

Puc. 4.87. KoHdurypaums 30H nokauum
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Puc. 4.88. CobbiTue ¢ koopauHatamu X = 9100 mm, Y = 350 mm B 30He MAD 4-7-8: chunbTpaumsa navyek BbIKNOYEHa,
coxpaHeHue pe3ysibTaTOB BHE JIOKALMOHHOM 30HbI BbIKITIOYEHO (a), BKIOYEHO (6); hunbTpauus nayek BKIOYEHa,
coxpaHeHue pe3ynbTaToB BHE NIOKaLMOHHOW 30HbI BbIKITHOYEHO (B) U BKNo4YeHo (r)
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CWHX pOHHBIA TEKCTOBBIA NPOCMOTP MMNyNboos A3
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Puc. 4.89. Umnynbcbl, cocTaBnsowme cobbitue ¢ koopanHatamm 9100 x 350 mm B 30He MAD 4-7-8

Ha puc. 4.90 nokasaHbl cxeMbl 06befMHEHNS NMIMYNBCOB U3 Tabnuubl Ha puc. 4.89 B nokauMoHHbIE Habopbl,
KoTopble 3aTeM oTobpaxatoTCsl Ha NoKaLMOHHOW anarpamme. BUAHO, 4TO OAHU U Te e UMMYNbCbl MOryT
npuHagnexartb pasHbIM TPONKaM.
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Puc. 4.90. CxeMbl 06 begMHEHUA UMNYNLCOB B TPONKN Ansi co6bITUsA ¢ koopanHaTtamm X = 9100 mm, Y = 350 mm.
KaHan 5 BxoauT u B cepyto, U B XenTy TPOMKY

Heckonbko no-gpyromMmy BbirnsaauT oTobpaxeHne NoUMpOBaHHbIX Nayek, eCnv NCTOYHUK COBbITUSE HAXOAUTCS
B KOOpAMHATaXx, He NOKPbITbIX 30Hamu, Hanpumep X = 100 mm, Y = 350 mm (cMm. puc. 4.91).

30ech:

Puc. 4.91a:

Onuusa «MpumennTb punbTpauuio nadek MAD» BbIKINtOYeHa
Onuusa «CoxpaHeHre pe3ynbTaToB NIOKAUUN BHE MOKALMOHHbBIX 30H» BbIKIMOYEHA

CobbITe Ha cBoeM MeCTe He oTobparkaeTcsi, HO OToDpaxaeTcs B 30Hax 4-7-8 1 8-12-16, koTopble CMOrIN,
BMAMMO, obcumTaTh 1 0TOBPa3mTb B CBOMX 061acTax B BUAE NMayvek COOTBETCTBYHOLLME MMMYIbChbl COObITHS.
Puc. 4.916:

Onuusa «MpumeHnTb punbTpauuio nadek NAI» BbIKITIOYEHa

Onumsa «CoxpaHeHne pesynbTaToB NIoKauumM BHE NTOKALNOHHBIX 30H» BKIOYEHa

Bce 30HbI 0TOOpaxaloT Nnavykn B paCCUYUTaAHHbIX NO3MLMSAX, B OCHOBHOM B 30HE OTBETCTBEHHOCTU APYrnX 30H.
BonbLue Bcero nounpoBaHHbIX Navyek B MECTE UCTOYHUKA cobbiTus B koopauHaTax X = 100 mm, Y = 350 mm.
Puc. 4.918:

Onuusa «MpumerHnTb huneTpauuio navek MAI» BKItOYEHa

Onuus «CoxpaHeHne pe3ynbTaToB fiokauuy BHE NTOKALMOHHBIX 30H» BbIKMOYEHa

Kak 1 B nepBom criyyae, cobbITve Ha CBOEM MECTe He 0TODpaXaeTcsl, HO 0TobpaXkaeTcsl TONbKO B 30HE 4-7-8,
KoTopasi obcumTana n otobpasuna B BUAE Nayvky COOTBETCTBYIOLLME UMMYIbCbl COOLITUS.

Puc. 4.91r:

Onuwms «lMpumennTb bunbTpayuo navek MAI» BKNIOYEHA

Onuwms «CoxpaHeHne pe3ynbTaToB fokauuy BHE NTOKALMOHHBIX 30H» BKITHOYEHA

CobbITe oTobpaxkaeTcsa Ha cBoeM MecTe. [lpyrmx nadyek He oTobpaxaeTcs.
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Takum obpasom, no ntoram obeyxaeHus puc. 4.88 n puc. 4.91 Haunydwme pesynbTaThl Ans fokaumm
MCTOYHUKOB Kak B NokpbiTon MNAD 30He, Tak 1 3a ee npegenamun gaet KOMOMHALMSA UCMONb30BaHMSA
dunbTpaummn navek n onumm «CoxpaHeHne pe3ynbTaToB NIOKaLMN BHE FTOKALUMOHHBIX 30HY.
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Puc. 4.91. Cob6biTne c koopguHatamm X = 100 mMm, Y = 350 MM — BHe 30H NNOKaLMOHHOMW rpynnbl

4.7.4.3. Ocob6eHHOCTb — OTCyTCTBME JIOKaLUMn JIOLMPyeMbIX COObITUI

WHorpa BnonHe nounpyemble cobbITnA MOTyT He obcunTbIBaTHCA U, COOTBETCTBEHHO, HE OT06pa)KaTbCF| Ha
JNTOKaLUMOHHbIX AnarpamMmmax.

370 nponcxoaunT, ecrnnm ocobeHHOCTH pacnpoCTpaHEeHUs BOMTHOBbLIX MaKeToOB Mo OObEKTY NPUBOAAT K TOMY, YTO
cobbITHe, 3aperncTpMpoBaHHOE ABYMSI CMEXHbBIMU 30HaMW, B3aUMHO fOLMPYeTCS BHYTPU COCEAHEN 30HbI, YTO
crnyyaeTcs, HanpvMep, ecnn B HaCcTponKax Nokauun 3afjaHa 3aBbllLeHHas CKOPOCTb, a COBbITYE NPOU3OLLIFIO
BOGNM3M rpaHunLbl TOKaLUMOHHBIX 30H (CM. puc. 4.926 — cobbiTre NPOM3oLLITO BOAM3N NNHUKN, COEANHSIOLLEN
MAS 2 1 5). B cnyyae ecnun, Hanpumep, CBapHON LLIOB NPOXOAMT NO rpaHnLe Mexay 30HaMu, BO n3bexaHue
Takou cuTyaumum pekoMeHAyeTCs NepeHacTpouTb 30HbI Nokauum (M MCNONb30BaTb YETbIPEXYTOMbHYIO
nokauumio, CM. HUXe).

BbISBUTb TakvMe HenoumpoBaHHbIe COBbITUA MOXHO, Kak 1 B NpeablayLllemM pasgene, OGHOBPEMEHHO BKITHOYMB
onumn «CoxpaHaTb pe3dynbTaTbl MoKauuy BHE NOKaLMOHHOM 30HbI» N «[pumeHnTb dounbTpaumio nadek NAI»
auvanora «D,OI'IOJ'IHVITeJ'IbeIe onuun nokauum» c HaCTpOVIKaMI/I no ymon4yaHuio guanora «,D.OI'IOJ'IHI/ITeJ'IbeIe
onuuu nokauum» (cm. puc. 4.92a).
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Kpome TOro, BbisIBUTb NOA00HbIE HernounpoBaHHbIE COBbITUA MOXHO, BbIMOMHNB OUEHOYHYH NoKauuo Ha
CHWXeHHoM Ha 5-10 % CKOpPOCTHK 3BYKa. B atom Cny4ae anropuntm pasmecTtuT UCTOYHUK BHYTPU
COOTBeTCTByIOLLI,eIZ 30HbI N OT06pa3VIT ero.
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Puc. 4.92. Jlokauus c HanoxeHHoW pa3BepTkon ob6bekTa. CkopocTb 3ByKa peanbHas — 3000 m/c (a)
1 3aBbileHHasa — 3100 m/c (6)

4.7.4.4. AnropuTM NSIOCKOCTHOM YeTbIPEeXyrosibHOM fioKkauuun

lMnockocTHas nokauus 3oHamu ¢ YeTbipbMs IMAD npegHasHaveHa ans paboTbl B CMTyauum ¢ TOYHO
HEN3BECTHOWM CKOPOCTbLIO, @ TaKKe AN YMEHbLUEHNUS MOrPELLIHOCTM IoKaLmm 3a cHeT AOMNONHUTENBHOM
nHopmauum ot yeTBepToro MNMAD. Takasa nokaumsi NPUMEHSAETCA Kak B CUTYaUUsIX, KOrga 30Hbl NPeacTaBnsioT
cobor NpsAMOYronbHUKM (Hanpumep, CTeHka pesdepByapa) (puc. 4.93), Tak u gna 6onee TOYHON fokauum
WCTOYHMKOB B Criydae 6onbLioro pasbpoca addekTMBHOM CKOPOCTH (B T. Y. Npu pacnonoxeHuu MNMAS co
cMeLleHveM, puc. 4.83).

YeTblpexyrosbHble 30HbI MOTYT 6bITh 3a4aHbl B Anarnore «BbiGop kaHanoB» — 610K « TUM aHTeHHbI», 0OHAKO
MOXXHO BbINOMHWUTL 3TO U NO3Xe, NPV HacTpoiike Nnokauun, B 6rioke «30HbI nokaumu» aunanora «MapameTpbl
niokaummy.

He gonyckaeTca cMelleHne TpeyrorbHbIX U YeTbIPEXYrOSbHBLIX TUMOB 30H B OOHON rpynne fokaummn, ogHako
BO3MOXXHO HE3aBMCMMOE UCTONb30BaHWE OAMHAKOBOro pacnonoxeHus MNAS B pasHbIX rpynnax ¢ pasHbiMu
TUNamu 30H nokauuu (cm. pasaen 4.7). Mpu 3ToM 3anounpoBaHbl MOTYT BbITb TOMBKO Te€ COObITUS, KOTOPbIE
ObINIM 3aperncTpmpoBaHbl HEOBXoaNMbIM KonmnyecTBoM NMAD COOTBETCTBYHOLLEN 30HbI (TPEMS MU YETbIPbMS),
1 pe3ynbTaThbl IoKaumMm 3TUX rpynn 6yayT oTnmMyaThes.

Mo3MuKMsA UCTOYHKKA oNpeaenseTcs Kak MecTo NepeceyeHnst COOTBETCTBYHOLLMX rMnep6on — Tpex B criyyae
TPEeYronbHbIX 30H 1 0 WECTU B Criy4ae YeTblpexyronbHbiX. M3-3a pasnuunii B hakTudeckmx adpdeKkTUBHbIX
cKopocTsiX (cM. pasaen 4.6.5) runepbonbl, Kak NpaBuIio, NepecekatoTcs He B OJHON TOUKe.

Bce coobpaxeHuns 0 HeoBXoaNUMOCTM BKIMOYEHUSA bmnbTpauumn nadvek 1 nokaumm BHe fOKaLMOHHOW 30HbI
BEPHbI TAKXKE U ANS YeTbIPeEXYrofibHOW nokaumy. Hamnyywmn pesynbTat nony4vaercs, ecnv oba aTn napameTpa
BKItOYEHbI (CM. puc. 4.930).
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Puc. 4.93. NMonHble pe3ynbTaTbl YeTbIPEXYrosibHOM fiokauuu 6e3 hunbTpaumm nayek u 6e3 coxpaHeHUsA
pe3ynbTaToB BHe JIOKaLlMOHHOW 30HbI (a); ¢ BKNOYeHHON dounbTpaumen nadyek AD n coxpaHeHMeM pe3ynbLTaToB
BHe JIOKaLlMOHHOM 30HbI (6)

B cniyyae 4YeTblpexyronbHbiX 30H MHOpMaLMs, 3aperMcTpupoBaHHas YeTeepTeiM MAS, No3BonseT noumpoBaTb
WCTOYHUKM C CUITbHLIM pa3dpocom adhheKTUBHBIX CKopocTen. [Ina aToro He06X04MMO BKITHOYMTL LAHHYHO
NpPOBEpPKY, OTMETMB COOTBETCTBYIOLLMI MYHKT B gnanore «JononHutenbHble onuumn nokauum» (puc. 4.94)

N yKa3aB AONYyCTUMYHO MOrpeLLHOCTb (HEBA3KY) B MM. MICTOYHMKKM, ons kaxgoro NAJS, npoBepsloTca Ha
COOTBETCTBME COOTHOLLEHUIO

[X? + Y2 - V2T2?| < €2,

roe X n'Y — KoopAnHaTbl UICTOYHMKA OTHOCUTENbHO MAD;

V — CKOpOCTb;

T — Bpems pacnpocTpaHeHns curdana go MNAS3,

€ — HEBSA3Ka.

Kpowme Toro, B cny4ae HeBbLINONTHEHWS KpUTEPUS UCTUHHOCTM NpY 3agaHHon ckopocTtu VO Bo3MoxeH nogdop
3TOM CKOPOCTM B YKa3aHHbIX Npegenax ansg obecneyeHns BbINOMHEHNS YCNOBUS C BbIOpaHHOM TOYHOCTLIO. NS
3TOro HeOBXOAMMO OTMETUTL NYHKT «IMogGop cKoOpOCTU» K yKasaTb AONYCTUMbIA UHTEpBan nogbopa CKopoCTy.
Basoas ckopocTb VO gomkHa npuHagniexaTtb 3TOMy AnanasoHy.

Takum 0b6pasom, YeTbIPEXYTroNbHAsA NIoKaLUMsi MO3BOMSET YTOYHUTL MECTOMOSOXKEHMS NIOLMPOBAHHBIX COObITUN
NN/ UCKINIOYNTb MCTOYHUKM C pa3bpocoM addeKTUBHBIX ckopocTen. Mpu aTom ogHa unu obe onumm
YTOYHEHUS MOKALNW YETbIPEXYTONbHOM aHTEHHOW LOITKHbI ObITh BKITHOYEHBI.

CIMLMM NOKALHH YETEIPEXYrOAEHOR SHTEHHORM

[+ MpoEepra WCTHHHOCTH HegAzka [mra]: | 200

[~ MNogfiop ckopocTi [MAs] ot |1DDD oo IEDDD

Puc. 4.94. Onumn YeTbIpEXYroNbHOW FIOKaLuu

Mpun npakTnyeckom AD KOHTpOIe YeTbipexyronbHasa nokauus UCNonb3yeTcs pexe, Yem TpeyroneHasa. Cnegyet
YUUTbIBATb, YTO B pearbHbiX AD NCNbITAHUAX KONTMYECTBO COObLITUI, perMcTpmpyemblx YeTblpbMsi [AD, ns-3a
3aTyxaHusi 3HAYUTENbHO MEHbLLE, YeM PErMCTPUPYEMBIX TPEMS, HO, B TO K€ BPEMS, UCMOMb30BaHME
YeTbIpexyroflbHOM fiokauum ¢ COOTBETCTBYHOLLEN NPOBEPKON UCTUHHOCTU MOXET MPUBECTU K YMEHbBLLEHNIO
ymncrna Kak UCTUHHbIX, Tak U NOXHbIX MOKaLUIA, BbI3BAHHbLIX LUYMOBbLIMU UMMYbCaMu (CM. NpumMep

B pasgene 10.5.3).

4.7.5. JlononHuTenbHbie NapamMeTpbl JIoKauumn

Wtak, nokaumoHHble anroputmbl MO A-Line obecneunBatoT nokaumo cobbiTuii AQ B COOTBETCTBUM

C NpUHLMNaMn, U3NOXeHHbIMW B pa3gerne 4.7. Kak Obino nokasaHo Bbille, 3TV anropuTMbl JOMYCKaT

MHOXXECTBEHHbIE JTOKaLun OT OAHOro CoObITUS NN OTCyTCTBME JTOKaUuun OT NCTOYHNKOB BO6NM3n rpaHuL 30H
nokaumm. 3T ocobeHHoCTH arropnuTMOB JNoKaunn OO0JDKHbI ObITb OLIEHEHbI U CKOMIMEeHCnpoBaHbl NMpn aHarnumsae.
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OcHoBHas 3agada Ucrnonb30BaHUS OOMONHUTENbHbIX napamMmeTpoB J1oKaunun — OTO6pa3I/1Tb nounpyemoe
CcobbITHE Ha NOKALMOHHON agunarpamMmMe B TOM U TOJTIbKO B TOM MeCTe, rae OHO Npon3oLuno.

PaboTa anroputmMa MOXeT ObITb M3MEeHeHa Unu JOMofIHEHa C MOMOLLIbIO MePeYUCTIEHHbIX HIDKE
MOAMUKATOPOB, DAKTUYECKMN ABASAOLMXCS (PUNbTPaMK, M PacroNnoXXeHHbIX B OCHOBHOM OKHE floKaLmu,
B Amnanorax «[ononHUTenbHbIEe ONUMK fokauumn» 1 «dunbTpaums no fokauumy.

4.7.5.1. 30Ha oTceuKku

30Ha oTceyvkM (MM) MCnonb3yeTcs Npu pacyeTe fokaummn ABa pasa — NepBbl pa3 npy onpeaeneHnn, noaxoauTt
N NOKaLMOHHbIN Habop Anst nokauum (Bce PBI1 nayku nonapHo He AommkHbl 6biTb 6onee oTHoweHust R/V, roe
R — 3oHa oTceukn, V — 3agaHHas CKOpoCTb), BTOPOM — MPY OLIEHKE KOOPAMHAT JTIOLMPOBAHHOIO COObITUSA —
noumMpoBaHHoe cobbIThe AOMKHO pacnonaratbcs oT nboro n3 NAD 30HbI HE Aanee 3Toro paccTosAHUS,

T. €. pelleHus, okasasLumnecs cnuwkom ganeko ot MNMAJ, otbpackiBatoTcs.

Kak npaBuno, 3oHa oTceukn 3agaeTcsi He MeHee HaubornbLuero pacctosiHua mexay NMNA3 camon 6onbLuon
30HbI NTOKaUMOHHOM rpynnbl. MakcumanbHas pasyMmHas BennmymHa 30Hbl OTCEYKM — MakcMMarbHoe
paccTtosiHue mexay MNAD B 3oHax rpynnbl nokaumm nntoc 10 % 3anac Ha pasHuLy TEOPETUYECKON 1 pearibHON
CKOPOCTM pacrnpoCTpaHeHUs 3ByKa.

Hwxe npvBeaeH NpMMep 3agaHus CnuwKkoM Manon 3oHbl oTceukn (puc. 4.95) — 2500 MM npy paccTosHUK
mexay MNMAS 3000 mm 1 6onee (MCnomnb3yeTcs TOT e Habop AaHHbIX, YTO 1 Ans puc. 4.86). JlounpyoTca TONbKO
WCTOYHMKM, pacCTOsIHME OT KOTopbIX Ao Ntoboro n3 MNMAS 30HbI He Gonee 2500 MM,— obpaTTe BHUMaHUe Ha
ronyobble OKpYXKHOCTH.

Fi] 1. Tpynna Ne1 - 1 /Koop, {am) [Mnarapras] o] 3]

0s*

Puc. 4.95. 3oHa otceyku — 2500 mm npu paccTtosiHuu mexay MAD 3000 mm 1 Gonee

HaCTpOVIKa OCHOBHbIX NapaMeTpoB JToKaunmn co6paHa B Avanore «[JononHUTENbHbIE ONUMN NOKaLMUM».

[na oByxXmMepHOM nokauumn ¢ NOMOLLbK AAaHHOMO AManora MOXHO 0TobpasnTb HECKOMBbKO AOMOMHUTENbHbIX

anarpamm:

e OKHO 06beMHOM Moaenu (4nst HarnsagHOro NpeAcTaBneHns pe3ynbTaToB Nokauum — Ans nokauun Tuna
LUMnuHAP, KOHYC, cdhepa, cM. pasgen 5.2);

e OMarpammy HakOMJEHMS CITOLMPOBAHHbBIX MMMYMbCOB MO KaHanaw;

e  OKHO JIOKaLMOHHON aMnnTyAbl.

Kpome TOro, MOXHO 3a4aTb COXpaHeHune CbOprI 00BbEKTOB B OBYXMEPHbIX OKHaX A5A nponopuynoHaribHOro
OT06pa)KeHl4ﬂ 00beKToB npu NSAMEHEHNN pa3MepoB OKHa.

MapameTp «CoxpaHaTb pe3ynbTaThl IOKauMm BHE JIOKALMOHHOM 30HbI», BBEAEHHLIN B nocneaHunx sepcusx MO,
NO3BOMSET UCKMYNTL OTOBPaxeHne cobbITUA, NMOLMPOBAHHBLIX BHE 30H flokaumun (CM. puc. 4.86). BkrtodyeHue
)Ke 3Toro napameTpa no3BonsgeT oTobpasnTb «CNOPHbIE» COOLITUSA MeXAy U BHE 30H floKaumu

(cm. pasgen 4.7.4, nyHkT «OcobeHHOoCcTb — OTCYTCTBME NOKaLUM oUMpyeMbIX COObITUAY ).
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4.7.5.2. ®dunbtpauus navek UAID
MpumeHeHne unbTpa nadek MAS 6bino KpaTKo onmMcaHo Bbille (CM. pa3gen 4.7.4).

OcobeHHocTbIo anroputma nokauun A-Line aBnseTcs To, 4To 0gHO cobbiTe AD noTeHumanbHO MOXeT ObiTb
NoUMPOBaHO HECKONbKMMM 30HaMu. V3-3a ocobeHHOCTe pacnpocTpaHeHns n MaTeMaTukn obcyeTa

AD curHanoB, n3-3a HanMuns «XBOCTOBY» MMMYSbCOB N OTPAXEHHbIX BOMH Takune Nnokauum NHorAa okasblBaroTCs
B 30HE MOKPbITUS APYrON 30HbI, 1 OT 0AHOro unsmyeckoro AS cobbITMSA Hepeako oTobpaXkaeTcs HECKONbKO
nHanKauui. dunbTpaumsa navyek no3BonseT 060CHOBAHHO M JOCTATOYHO MMOKO NCKIMIOUNTL 3TY «ITULLHIOK»
NHopMaLIO.

dakTnyeckn nocne BKIIOYEHUA MUNbTPaUnM Nayek fokaumMoHHble Habopbl, B COOTBETCTBMM C 3a4aHHbIMM
napameTpamMu, 06beANHSAIOTCS B Nadkn 1 obpabaTtbiBalOTCA COBMECTHO, C MCMOMNb30BaHNEM TOHKMX HAacCTPOeK
Avanora «[NapameTpbl Naykn nMmnynscos A9» (puc. 4.97).

BHumMmaHue:

Mpun BbINONHEHUUN aHann3a AaHHbIX Npu NpoefeHun ASK B pamkax HacTosiLero PykoBoacTtea
pekomeHayetca BCEIMOA BknoyaTe unbTpaumio nadex.

JononHUTeNBHBIE OALKMK NOK3LAKW *

[~ OToSpasuTe DKHD OFBEMHON MOLEAM NOKALHY

[~ OToSpasuTe HAKOMNEHWE CAOLMPOBAHHEL A3 -Mban. .

[ O7T08pasqTe OKHO N0KAUHOHHOR SMMIMTYLE

o
I

v CoxpaHaTe $opty 0fLErT0E B ABYMEPHBIX OKHAR

r CDKpaHﬂTb PESYNETATE NOK AL MW EHE NOK ALHOHHON S0HE

v MprreHTe SUAETR AWM Naver, MA3 MapareTpel
[ TIPHMEHWTE NOKALHOHHEIN KPHTEDMA

CyWTaTE NoKauM
(* no BpEMEHM Ha4ana Mvnynbca A3

" nao EPEMEHH 0OCTHHEHWA MAECHMYME SMNAMT YOk

[ 200

r 1000 EO00
10
10000
El=
E=

I~ =

MapareTp 3aTysanma

(% YCTAHOEMTE MK CUPOEAHHEIM, [GF /M) a2

" NogoBpaTk OMTHMANEHEIM N0 PESYNETATAM A0KaLMM

" sanate TabaMued

i

Puc. 4.96. JononHuTenbHbIe ONUUN NOKauumn

XapakTepHbI pa3aMep 06beKTa, MM — HaBEPHOE, BaXKHENLLWIA NapamMeTp ynpaBneHus punbTpaumen navyek
(cm. puc. 4.97). PekomeHOyemoe 3Ha4yeHne JaHHOro napameTpa — pacCTosiHUE, XapaKkTepuaytoLee pasmep
obbekTa (guaroHanbe niMcTa, AUCTaHUUsA MexXay LeHTpaMy HUL cocyaa n T. 4.).

[ns oTHocuTenbHO HeBONbLUMX U «3BOHKMX» OOBHEKTOB, B KOTOPbIX MOLLUHbIE AD curHanbl MOryT
PacnpoCTPaHATLCA C OTPaXKEeHUAMN U NepeoTpaXeHNAMU, 3Ha4YeHMe Nno yMOoI4aHUIo MOXET ObITb CINULLIKOM
Mano. [lnga Takmx 00bekToB pekomMmeHagyeTca NnpuHnMaTb xapaKTepr||7| pas3mep 00bekTa kak BpemMA 3aTtyxaHud
curHarna oT UCTOYHUKa Cy — HunbceHa, YMHOXEHHO€ Ha CKOPOCTb 3BYyKa.

[nsa ovyeHb 6onbLUMX 06BHEKTOB (HaNnpUmep, A5 KONIOHHOro 060pyAOBaHNA) 3HAYEHUE, PEKOMEHAYEMOE MO
YMOJYaHMIO, MOXET OKa3aTbCsl Ype3MepPHO BONbLUMM, U eCrnin B ABYX YAaNeHHbIX 06racTax obbekTa
NpaKkTUYecKM OOHOBPEMEHHO NpoucxogaT Asa AD cobbiTus, To 6onee no3gHee cobbITME MOXKET NonacTb B Ty
e nadky, 4To 1 6onee paHHee, U, COOTBETCTBEHHO, He ByaeT oTOOpaxeHo unu 6yaet oTobpaxeHo HEBEPHO.
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B aTOM cryyae XapakTepHslii pa3Mep 0GbeKTa pekoMeHayeTcs 3a4aBaTb NPonopLUMOHansHO PacCcTosHUID, Ha
KOTOPOM aMnimnTyaa caMbiX MOLLHBLIX MMMYNbCOB OcnabnseTcs 4o ypoBHS nopora (cM. pasgen 7.7.3).

MapameTpel Nadkn umnyascoe A3 X
ﬂeumsue PUNETPE
fe) OTreERA
MapameTpil BEBENEHHA Na4KH
X EpAKTERHEIN PASMED OBEKTA, [rt] 14534

AMAMTYLA CTAPTOBOMD MMNYAEGa He MeHes [aB]: a

K.aHaA CTAPTOEOMD MMYNBCE NAYKH

* mosoi

7 s ciueka: |'|3

BBEJJ,HTE HOrERS [ERIRT 2] AMANAZ0HEl KAHAN0E, PAZOENEHHEIE ZANATEIMM,
Hanpurep: 1,358 w141, 173, 24 - 274,

Mrnynecel A3, OTHOCAWMWECA K Navke
" Boe wanynecel A3
% Mepebiil HMNYALS A3 MO KakaoMy KaHany

" Mnunbc A3 ¢ MAKEHMANEHOA SMIAMTYO0E N0 KakLoMY KaHany
~

Puc. 4.97. Onanor «[MapameTpbl Nayku nmnynbLcoB AD»

Ha puc. 4.98 npmBeaeHsbl pesdynbTaThl MOKauMm 4518 pasHbiX 3Ha4YeHWU napameTpa «XapakTepHbIi pa3mep
obbekTa» ans cobbitusa B koopauHatax X = 9100 mm, Y = 350 mm B 30He NMAD 4-7-8. PaboTa chmnbTpa navek
3aKnyaeTcsi, B TOM Y1Cre, B TOM, YTO eCnn (purnbTp BKIIKOYEH, TO NOcre YCneLwHoro nounposaHms Habopa

B npefenax nayvku noumMpoBaHue nHbIX HabopoB B TeveHne BpemeHn XapakTepHbI pa3mep obbekTa /
CkopocTb 3BYKa, cuMTasi OT NepBOro MMMynbca nadkun, OTKNIOYaeTCs.

He pekomMeHayeTcs MCnonb3oBaTh CIMLLKOM MareHbKoe 3HayYeHve napameTpa «XapakTepHblii pasMep
obbekTay, T. K. B 3TOM criyyae ounbTpaumns navek paktnyeckv nepectaHeT paboTaTb 1 B yaaneHHow oT
WCTUHHOW NoKaumm obnactn o6bekTa NoXKHbIe JIOKaLmUy OCTalTCs U OUMbTPYIOTCS MO AOCTAaTOMHO CIOXHOMY
3aKOHY.

Tak, yctaHoBKa XapaktepHoro pa3mepa Ha 3200 mm (puc. 4.98a) He oTKo4aeT Nnokauuo navku B 3oHe 5-6-10,
1 Tenepb 3Ta Nadvka OTKIYaeT nokaumto B 3oHax 1-5-9 n 12-15-16 (cm. Takke puc. 4.90). YcTtaHoBKa
XapakTtepHoro pa3mepa Ha 5200 Mm oTKMo4YaeT nayky B 30He 5-6-10, n Tenepb nadka 3oHbl 12-15-16
OTKINtoYaeT 30Hy 1-5-9 (puc. 4.980). YcTaHoBKa XapakTepHoro pasmepa Ha 5500 MM OTKMoYaeT Naykm B 30HaAX
5-6-10 n 12-15-16. Nayka B 30He 1-5-9 oTobpaxaeTcs (puc. 4.98B).
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Puc. 4.98. XapakTtepHbIii pa3mep o6bekTta = 3050 mm (a), 5200 mm (6), 5500 mm (B)

ToHkasi HacTpolika hunbTpaLmm Nadek BbINOMNHsAETCS B anarnore «MapameTpbl navykv UMnynscos AD»
(cm. puc. 4.97).

MpumeyaHwue:
Ecnun 3oHa oTceukn onpefensieT 30Hy 0TBETCTBEHHOCTU [MAD — MUHUMMaNbHO HeOBXoaUMMOe paccTosiHNE
ot MAD ansa nokaumm UCTOYHUKOB U3 €ro OKPECTHOCTEN (30H), TO XapaKTepHbI pasmep obbekTa 3agaet
MaKC/MMarnbHOe paccTosiHue (BpeMsl), Ha KOTopoe (M B TEeYEHNE KOTOPOro) MOryT pacnpoCTpaHATLCH
curHanbl OT OAMHOYHOTO COOLITUS, UX OTPAXKEHUSA N NepeoTpaeHus. [inst 30HHON Nokauun B Ka4ecTBe
XapakTepHoro pasMmepa 00bekTa UCMonb3yeTcst NnapamMeTp «30Ha OTCEYKMY.

AmMnnuTyaa cTapToBOro MMMyJsibca He MeHee — MOXHO 3a4aTb MUHMMAanbHYI 3aperncTpupoBaHHyo
aMnnuTygy nepeoro umnynsca nadvku. [py 3ToM nayka He Ha4yHeTCs, noka He ByaeT 3aperncTpupoBaH UMMyNbC
[ocTaTtoyHoOn aMnnuTyAabl. 3 aToro, Kak npaBmno, crnegyeT, YTo NoKauMoHHbIe Habopbl, aMnnuTyaa nepBbiX
MMMYyNbCOB KOTOPbIX MeHee 3agaHHon, ByayT oTOpoLueHbl. [TapameTp MoxeT paboTaTb kak 4OCTaTOYHO
A(pdHeKTUBHBIN DUNBTP NPOTUB NAYEK U NOKALMIA, BbI3BAHHBIX HU3KOAMNNUTYOHBbIMWU UCTOYHUKaAMU, MpU4eM
Takon unbTp MOXeT paboTaTb 1 Npu cbope AaHHbIX (cM. puc. 4.99, cpaBHuTE C puc. 4.82).
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Puc. 4.99. AMnnuTtyaa ctaptoBoro umnyrnbca He meHee 60 ab. Pe3aynbTaTbl nokauuun

OpaHako ecnu 6onee «no3gHue» NokauMoHHble HABOopbl Navkn NPUHATLI C amMnNuTygaMmu 6onbwnMmn, Yem
«paHHue» (cuTyaums, 4OCTAaTOYHO PEAKO BCTpeYalLLasicsa Ha NpakTke, HO MOXET MMETb MECTO Mpu
«CITOXXEHWM» CUTHAIOB NEepeoTPaKEHUI UMM CUTHArOB, PACMPOCTPAHSAIOLLMXCS MO Cnvpanu ), 1 rpaHuua
aMNUTyg NPOXOAUT MEXAy aMnnuMTyLoN NepPBOM U MOCNEAYOLEN Nayvku, To NepBbi HAOOP UrHopupyeTcs,
a BTOpow — oTobpaxaeTcst (cM. puc. 4.100, amnnutyga nepBoro MMynbca NnepBoro Habopa NCKYCCTBEHHO
CHKEHaA).
BHumaHue:
Mpun paboTe aaHHoro uneTpa yunteiaetcs umeHHo SAPEMMCTPUPOBAHHAA amnnuTyga, a He
BblYMCIIEHHAs, NOKaLMOHHAS.

Puc. 4.100. AMnnuTyaa ctapToBOro Mmnyrnbca navku 6-5-10 6onble, yem 4-7-8

KaHan ctapToBOro nmnysbca na4dkum — kaHan unm KkaHansl (cM. puc. 4.101) cTapToBOro umnynbca navku
MOryT 6bITb 3ag4aHbl MPUHYOUTENBHO, YTO NO3BONSAET BhINOMHATE JTOKALMIO TOMbKO B OKPECTHOCTU BbIOPaHHbIX
kaHanoB. [JaHHbIN NapameTp B paMkax HacTosiero PykoBOACTBa MCMOMb3yeTcs JOCTAaTOYHO Peako — 0BbIYHO
aHanuampyeTcs MHopMauusa OT BCEX KaHarnoB rpynnbl, pe3ynbTaT e NPUMMEHEeHNs JaHHON OnLuMn JOCTaTOYHO
npeackasyem.
MpumeyaHue:
Hy>XHO ynoMsiHyTb, YTO KOHLIEMNLUMSI UCNOSb30BaHNs oTAenbHbIX [TAD B ka4ecTBe CTOPOXKEBbLIX
peanuayetcs B 1O A-Line ¢ nOMOLLbI0 MHCTPYyMEHTa «PunbTp M NPOCMOTP» U C UCMOSTb30BaHNEM
GunbTpaumm nadek (cm. pasgen 4.8.1.3).
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Mapanetpel naqkm unmynscos A3 X 1. Tpynna N21 - Nokauna/Koopaunatel, [mm] [Mnanapras] EIIEI
NeficTere PHALTRE
i o L3 msagdanmn
- ssaalhas
Ortena

apaMeTpEl BEILENEHHA NaYKH

#apaKkTepHBIF pasMep offberTa, [rm] 14534

ArNUTY0S CTEPTOBOMD HMNYNECE He Meree [AB ] 0

F.aHan CTapTOBOrD MMMNYABECE NaYKK

" motoi

@ uszcrucka: |5-7.15

BEeauTE HOMEPA W/MNM HANAS0HE KAHAM0E, PA3AENEHHEIE SaMATEIMM,
Hanpurep: 1,3.5-8 wan 141,143, 241 - 274,

Hrnynece: 43, oTHOCAWKMECA Kk Nauke

* Boe umnynbcel A3
" MNepebiil UMNyaec 43 No KaxaomMy KaHany

" Mrvnynec A3 ¢ MaKCHMaNEHOR aMNAMTYL0M MO Kaskaomy KaHany
~

Puc. 4.101. Ana npumepa, npuBeaeHHoro Ha puc. 4.86. 3agaHbl kaHanbl 5-7 n 15

Mmnynbebl AD, oTHOcsALWMECS K NaYvkKe, — B MaeanbHoM cutyaumm A curHanbl, pacnpocTpaHssichb no
06beKTy, 0cnabnsTca B COOTBETCTBUN C NapamMeTpoM 3aTyxaHus, permctpupytotcs Ha [NAD cobcTBeHHOM
30HbI paHbLUe, Yem Ha NAD cocefHUX 30H, X percTpupyemasi amnnntyaa Ha 6onee yaaneHHbIX OT UCTOYHMKA
MAD Hwxe, Yem Ha ONVKHUX, a, KPOMe TOoro, kaxabin curHan AD pernctpupyetcs NAD kak OguH 1 TONBbKO OAWH
nmnynsc. OgHako B pearnbHbIX UCTIbITAHUSX CUTyaumnst MOXeT BbiTb MHOW — MOTYT PErmcTpMpoBaThCs
OTPaXEHUH C Pa3NUYHbBIMKM aMNINTY4aMU, «XBOCTbI» CUTHANOB, U B Mpedenax navku Ha KakoM-TO KaHane
MOXET ObITb 3aperncTpupoBaHo 2 n 6onee nvnynbca.

[ns »MnynbCcoB, BOWeEALMX B NaYKy, NpeacTaBneHHyto Ha puc. 4.102, BO3MOXHbI CriegytoLye NoKauMoHHbIe
Habopbl (Mpn AOCTATOYHO 60MbLIOM 3Ha4eHNM 30HbI OTCEYKM U C BO3MOXHOCTBIO COXPaHEHWUSI pe3ynbTaToB
fioKaummn BHe NTOKaLMOHHON 30HbI, B CKOGKax npuBegeH HOMep nMnynbca B Tabnuue):

e 7(6)-1(8)—-6(10);

o 17(7)—11(9) — 6(10);

e 1(8)—11(9) - 6(10);

e 1(8)—11(9)—-10(12).

Ecnn domnbTpaumsa navek oTknoYeHa, BCe 3TW NOKaLMOHHbIe Habopbl 0ToOpaXatTcs Ha NoKaLMOHHON
Avarpamme (cMm. puc. 4.103).

BapwmaHT 1. K nauke oTHocATCA BCe mmnynbebl AD. AnNroputm cobrpaeT B nayky BCce MMMYIbCbl B TEYEHNE
BPEMEHN ANUTENbHOCTU NaykM, HaunHas ¢ NepBoro. TakMm 06pasoM, Takas nadka BKIoYaeT Bce
noTeHumnanbHble NTIOKaunoHHble Habopbl, ChopMMPOBaHHbIE B TEYEHUE BPEMEHMW ANUTENBHOCTM Navkn. Ecnu

B Nayke CyLLeCTBYIOT TakMe NoKaLuMoHHble Habopbl, TO BbINOMHAETCHA pacyeT flokauum AN NepBoro no BpeMeHu
peructpauum Habopa. Ecnu nokaumnoHHbI Habop He NoAXOAWT AN NoKaLUMK No KaknuM-nnbo npuynHam
(Hanpumep, paccyMTaHHOE MOSTOXEHNE UCTOYHMKA CODLITUSA BbIXOAMT 3a rpaHuLbl 0O bEeKTa), BbINOMHSETCH
pacyeT nokauuu Ansi CnegyoLwero no BpemMmeHn Habopa. 3To OCHOBHOM U Hanbornee yHMBepcanbHbI BapuaHT
nokaumun. [ins nayvku, npeactaBneHHom Ha puc. 4.102, npu aTom oTobpaxaeTcsi NepBbid N0 BpEMEHM
NoKauUMOHHbIN Habop 7(6) —1(8) — 6(10) (cMm. puc. 4.104).

BapuaHT 2. K nauke oTHOCATCA nepBble UMNYNbCbl AD NO KaXXAoMy KaHany. Anroputm cobupaeT B nadky
TONbKO NEePBble MMMNYILChI NO KaXAOMY KaHany B Te4YeHWe BPEMEHU ANUTENBHOCTU Mayku, 1 NOKaUMOHHbIE
Habopbl hopmmpytoTCst U3 3TUX MMNYbCOB. Ecnv ans npumepa Ha puc. 4.102 Ha3HaunTb STOT TUM onpeaeneHns
nayku, pacyeT nokauum He ByaeT BbIMOSIHEH, T. K. BCE BO3MOXHbIE NOKALMOHHbIE HAaboPb! BKIHOYAKT MMMYSbChbI,
He ABNALLMECS NepBbIMM UMIMYbCaMu MO COOTBETCTBYOLLEeMY KaHany: 6(10) nnm 10(12).

BapwuaHT 3. K nauke oTHOCATCA MMNynbcbl AD ¢ MaKkCMMaribHOM aMnIUTYAON NO KaXXAoMy KaHany.

B aTom cnyyae anroputm cobupaeT B navky UMMNynbCbl C MaKCUManbHOM aMNanTygom No Kaxkaomy KaHany

B TEYEHNe BPeMeHN ONUTENbHOCTU Nayky, U NOKaLMOHHbIE HABOPbI POPMUPYIOTCH U3 ITUX UMMYNbCOB. [ns
npumMepa Ha puc. 4.102 310 03HA4aEeT, YTO NTIOKALMOHHLIN Habop 7(6) —1(8) — 6(10) nonagaeT B nauky,
MOCKOJIbKY COCTaBMSIOLLME €ro UMMYSbChl UMEIOT MakCMMaribHy aMnnnTygy no COOTBETCTBYIOLLEMY KaHany
(cm. puc. 4.104).
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- 08 20 ®32 44 1 00:00:36 172841 1411 01 413 7027 3861 815
29671 14 * 13 2 00.00:36.173103 1411 06 425 7027 3861 1077
o . o 3 00:00:36 172026 1411 o7 810 7027 3861 1]
. 01 03 21 a3 15 4 00:00:36 172841 1411 01 413 ST TR 0
29661 15 %57 “1g 5 00:00:36.173103 1411 1033 425 3T 1TeE 262
- 9 Oy . 6 00:00:36.172886 1411 1k 425 N7 1768 45
R . 7 00:00:36.172841 141 m 413 5291 13358 0
]| 16 28 40 3 00:00:36.173579 141 10 421 5291 13358 1138
8903 " % . 9 00:00:36.172886 1411 11 425 5291 13398 45
N o 10 00:00:36.172725 1411 17 433 1779 -118.. 0
17 29 1 11 00:00:36.172886 1411 1 425 1779 -118... 181
12 00:00:36.173703 141 0e 425 1779 -118.. 378

Puc. 4.103. ®unbTpauus navyek He NnpuMeHeHa. YeTbipe NOKaLUNOHHbIX Habopa, YeTbipe MHAMKaLUN

1. Fpynna NET - flokauma/Koopaunars: (un) [Unannap] [= =] =]
14837 | 06 18 30 2z,
12 “24 36
| 07 “19 3 a3
8902 . .
13 25 37
o 08 “20 32 44
2967 14 26 38
0 09 *21 “33 15
-29G8 | LB ou ..w
10 *22 “34 16
| 16 ° 28 * 40
8903
11 ‘23 *35 a7
17 °29 “ 1

Amnantyaa (6] / Bpewmn (c)

[= =] =]

100

80|

60|

40|

Homep | Bpema Bpeman (c) | Kanan | Amnnatyn... | OnwtensHo... | Bpemad... | BeiBpocel | Ximm) | Y imm) | PBI (..
3 00:00:36.172026 1411 o7 5.0 65000 38926 1747 -7027 3861 0

1 00:00:36.172841 1411 1] 413 1552 1402 7 -7027 3861 815

2 00:00:36.173103 1411 06 425 19049 1282 12 -7027 3861 1077

Puc. 4.104. K nayke oTHocATCSA BCe MMNyNbCbl AD MU UMNYIbCbl C MaKCMMaribHOM aMnMTyAon

PaccmoTpum eLle oavH npumep.

[na umnynbcos, BoLleaLWwnxX B Nayky, NpeacTaBreHHyto Ha puc. 4.105, BO3MOXHbI crielytoLLne noKaLMOHHbIe
Habopsbl (B ckobKax npuBegeH HoMep nMnyrnbca B Tabnuue):
e 11(1)—-10(2) — 1(4);

o 11(1)-6(3) - 1(4).
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[ 1. 1410 cex-8.ald

Cp.  Tekywas BCErD

I'Ipen."1 vl Cnea. " 1 OmpeITe | 3arp:.'3HTb| 3aI'OJ'IOEIOKI Yoanuts | CaxpaHHTbI PuneTp I 3&Kpb|TbI
| Homep | Bpern | Bpema {c}l KaHan |AMnn... | Lnwtent... | BpemaH... | BreiGpoce! |
I 08:58:25 262664 1411 1 443 4423 738 57

H 2 08:58:25 262582 1411 10 421 2198 1475 26

Ol 3 08:58:25 263094 1411 06 446 1347 172 147

1] 4 08:58:25 263155 1411 0 408 1107 903 7

|5 08:58:25 263191 1411 14 425 985 14 a

B & 08:58:25 266606 1411 10 429 4740 13 2

|7 08:58:25 266948 1411 13 40.8 440 1 4

g 08:58:25 268395 1411 14 440 2021 554 21

e 08:58:25 268601 1411 11 425 1153 KL 7

1] 10 08:58:25 265777 1411 13 443 528 prd| 24

|11 08:58:25 270752 1411 17 475 7935 53 114

Puc. 4.105. Umnynbcbl AJ, oTHOCALWMECSH K Nayvke

Ecnun dounbTpauus navek oTknodeHa, oba aTux nokauroHHbIX Habopa oTobpaxatoTcs Ha NOKaLMOHHO
anarpamme (cm. puc. 4.106).

Ecnu unbTpaums navek BkAOYEHa, TO Kak ANng criyyas, Korga B nayky BXogaT BCE UMMYNbCbI, TaK U NS
BapvaHTa C nepBbiMy UMMYySbCaMKU MO KaXXZOMY KaHarny Ha AuarpamMmme fokauumn otobpaxaeTcs NoKauNOHHbIN
Habop 11(1) — 10(2) — 1(4) (cm. puc. 4.107), ogHako ecnu BblbpaTb BapuaHT C MakCUManbHbIMW amnanTygamum
Mno KaxaoMmy KaHany, 3ToT Habop oTbpackiBaeTCs, MOCKONbKY amnnuMTyaa umnynsca Ne 2 no kaHany 10 meHbLue
amnnutyabl umnynsca Ne 6 no aTomy xe kaHany, 1 B nayky BxoauT nmnyrnbc Ne 6.

Taknm obpasom, B criydae Bbibopa MMMNyNbCOB C MakCUMarbHbIMU aMnnnTygamm 6yaet otobpaxeH Habop
11(1) — 6(3) — 1(4) (cm. puc. 4.108).

1. Tpynna Net - J (rama) [Lnnunap] EI@
14837 | 06 8 30 12
12 24 ° 15
i 07 19 *3 43
8907 N N
13 25 37
08 ‘20 032 44 —I.I!'IHI':,:\",JE: f Bpema (c EI@
d 60
2967 14 26 38 d
55
°n 09 “21 ° 10 45 d
_L =] - o 5“
296§ 15 27 39 = B ]
= 10 "22 ° 3y 46 - 8 o
40|
| 16 *28 * 40 i
8903 o -
11 23 35 a7 301

CMHXPOHHBIA TEKCTOBLIA NPOCMOTP MMAYALCOE A3 — O >

Homep | Oata | Bpema | Bpema () | Kanan | Amnnaryga (a5) | Oner.. | Bpem.. | B | Xiam) | Ygaw) | NAGRS.. | PBOG. |
08.08.13 08:58:25.263155 1411 m 4038 1107 903 7 5503 -3933 5842 491

2 08.08.13 08:58:25.262982 1411 10 421 2198 1475 26 5903 -3933 5642 318

3 08.08.13 08:58:25.262664 1411 11 443 4423 788 57 -5903 -3933 5342 O

4 08.08.13 08:58:25.263155 1411 ]| 408 1107 903 7 8083 2613 5742 491

5 08.08.13 08:58:25.263094 1411 05 45 13471 172 147 3083 2613 B042) 430

6 08.08.13 08:58:25.262664 1411 11 443 4423 788 57 -8083 2613 5347 O

Puc. 4.106. dunbTpaumsa nayek He npumeHeHa. [ea Habopa, ABe MHAUKaLUKU
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1. Tpynna Ne1 - P (ram) [LL el [E=8 =R ==
14837 | 06 18 30 4211
12 *24 36
4 5 o
. (| 19 3 43
8902 N
13 25 37
Tos *an *ap A4 Ammyna (aB) / Bpema (c) E@
= 60
2967 14 ° 26 38 i
55
“ 01 09 21 ®33 15 i
. 50
-2968 | o 15 27 38 e -
4 L] & .
10 22 34 16 =
| 16 ‘28 *a0 .
-8903 p
1411.262 1411.263

| Bpern (c) | KaHan | ArannaTya... | JnurensHo... | BpemaH... | BriGpock | X (para) | Y {rara) | PBI{... |

CHHXpOHHE
Homep | Bpema
5 08:58:25.262664
2 08:58:25. 262552
1 08:58:25 263155

1411 11 443 4423 783 57 5903 3913 O
1411 10 421 2198 1475 26 5903 3933 318
1411 mn 40.8 1107 903 7 5903 3913 4N

Puc. 4.107. K nauke oTHOCATCA BCe MMNYJibCbl AD Unu nepBble UMNYJNbCbI NO KaXaoMy KaHany

Fpynn Noka SPAMHATE mHap] (o= | =]
6 18 30 4z 71
12 24 *36
) . o |
07 19 khl 43
13 25 °37
Tos *20 *32 447 L] Aunantyaz (26) / Bpew (€) [ ]
60 |
14 ° 26 ° 38 |
55
“ 01 09 21 ®33 15 i
. 50
|4 el - 45— . .
T10 22 ®34 457 | =
. . 40
16 28 10 e
47 30|
25|

CuH HHEBIW TEKCT = n T myn Ad - D
Horep | Bpema | Bpema (c) | Kanan | AmnnowTyg. .. | OnutensHo... | BpemaH... | BoiGpock | X (rara) | Y {rara) | PBIN (... |
3 08:58:25 262664 141 1 443 4473 788 57 -3083  -2613 0
2 08:58:26 263054 141 06 446 13471 172 147 -3083 -2613 430

1 08:58:25 263156 141 o 40.8 1107 903 7 -3083  -2613 491

Puc. 4.108. K nayke oTHocsiTcA MMnNynbcbl AD ¢ MakCcMManbHOW aMniIMTYA0M NO KaXXaoMy KaHany

4.7.5.3. CuuTtaTb NOKauuiIo No BpeMeHU OOCTUXEeHNA MaKCMMyMa aMnnnuTyabl

OcHOoBHbIM criocobom M,El,eHTM(*)I/IKaLI,MI/I nMnynbca AD ons pac4yeTa nokaunm ABndaeTcd ncnosib3osaHmne
BpeMeHN Ha4vara nMmnyrnbca, T. €. BpeMeHU NepBoro nepecevyeHnsa nnMHUM nopora.

[pyrum cnocobom pacyeTa nokauumn ABnAsieTcst pacyeT MecTononoxeHnst AS cobbITUS MO BPEMEHN OOCTUXKEHUS
UMMYbCOM Makcumyma amnnutyabl (6nok « CumtaTb nokauunto» guanora «[JononHUTenbHbIe ONLMM oKauumny).
Takon cnocob B pamkax HacTosilero PykoBoacTsa ABnsieTCst BCNoMoraTenbHbIM U MOXET NPUMEHSATBLCS Kak
NOBEPOYHbIN B CITIOXHbIX YCNOBUSIX pacnpocTpaHeHus, npeobpasoBaHus 1 3atyxaHnsa AD curHana B matepuane
obbekTa.

MpumeyaHune:
Mpu ncnonb3oBaHWM NTIOKaL MU N0 BPEMEHWN OOCTWXKEHUS UMMYJIbCOM MakCMMyMa aMnnuTyapl cnegyet
MCMOoSib30BaTb CKOPOCTh 3BYKa, MBMEPEHHYH MO BPEMEHM MakcMMyMa (CM. pasgen 7.7.8).

4.7.5.4. KoadhdunumeHT 3atyxaHus

KoadhduumeHT 3atyxaHus, BblpakeHHbIN B ob/M, 3agaetca B 6noke «KoadpduumneHT 3atyxaHusa». 3atyxaHue
MOXeT ObITb 3a4aHO OOHMM (PUKCMPOBAHHBIM 3Ha4YeHVeM, Tabnuuen nnm nogobpaHo No pesynbTatam fokaumm.
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MpakTnyeckn Ansg cocynos, annapatoB U TEXHOMNOrM4Yeckux TpybonpoBoaoB 3aTyXaHWe 3aBUCUT OT MHOTUX
hakTopoB — MaTEpPUanbHOro UCMONHEHUS, TOMLWMHbI M pa3mepoB 06bekTa, TMna UcnbiTaHus (TMApPaBINYECKOro
Uy NHeBMaTn4eckoro), coctaenseT 4—12 gb/m 1 [OMKHO onpeaensiTeCa B NPoLecce NOArOTOBKM UCTbITaHNS
(cm. paspen 7.7.3).

[MpaBunbHOE onpefeneHve 3aTyxaHus BMSIET Ha BblYUCTIEHNE U OTOBpaXKeHWe NOKaLMOHHBLIX amnnnuTya Ha
COOTBETCTBYIOLMX Anarpammax u Tabnuuax, Ha paboty AMnnutyaHoro kputepus («Knaccudumkaums —
AMMAWTYAHBIA KPUTEPUIA»), @ TaKKe Ha TOYHOCTb PaboTbl (hunbTPaLMOHHOTO KpuTepust «PacxoxgeHve
BENUYMH NOKALUNOHHOM aMnnuTyapl» (CM. pasgen 7.7.6).

JlokaumoHHasa BoccTaHoBNeHHas amnnutyaa [13], unm amnnntyga curHana AQ HenocpeaCcTBEHHO B MECTe
AD cobbITus, ABNsieTCA BaXHbIM KpUTepuarnbHbIM napaMeTpoM OLeHkn pesynbTatoB ASK u cocTosiHus
obbekTa kKoHTponsd (cM. pasgensl 4.9.1,4.9.1.2,9.5.5, 10.4.2).

MpubnmkeHHo (TOYHOE onpeaeneHne HEBO3MOXXHO MO PasHbIM NpUYMHaM — B NEPBYIO ovepenb 1U3-3a
MOrpeLLHOCTU B 3afaHumn KoadumumeHTa 3aTyxaHus) NoKaLMoHHasa aMmnnntyga cobbitnsa AD MOXET ObiTb
onpeaeneHa npu Hanuunum MHpopmaLm 0 MECTOMONOXEHUM UCTOYHMKA (T. €. ANS NTOLMPOBAHHbIX COOLITUIA)
N XapaKTepucTrkax 3aTyxaHus curHana A npuv ero pacnpocTtpaHeHumn no obvekty ASK (cm. pasgen 7.7.5).

MakcrumarnbHO TOYHO 3aTtyXaHune n, COOTBETCTBEHHO, JIOKaUMOHHaA aMmnnntyga MmoryTt ObITb onpepneneHbl

C NMOMOLLIbIO TabnULbl, B KOTOPOWM MOXHO YYeCTb 3aTyxaHue B GnukHeln u ganeHen 3oHax (cM. puc. 4.109).
Tabnuua copmmpyeTcs Mo JaHHbIM onpefeneHns 3atyxaHus npu nogrotoske ASK (cMm. pasgen 7.7.3).

Tabnwnua 3aTyxaHuA

PaccTtosHne, M | AmnnuTyaa, ab E
0.00 95.00
0.10 94.00 OTHMEHWUTE
0.20 93.00
0.40 91.00
0.80 89.00
0.80 §7.00 - [OobasuTe
1.00 86.60 i |
1.50 85.60 =t Vaams
2.00 34.60
3.00 832.80
4.00 80.80
5.00 78.60
6.00 76.60 OTKpBITE
7.00 74.60
8.00 72.60 CoXpaHWTb
9.00 70.60

PaCCTORHME, M ’U—i‘
AMnnuTyaa, A6 ’W

Puc. 4.109. Tabnuua 3aTyxaHus

4.7.6. dunbTpauusa no nokaumm

Onanor «®unbTpaums no nokaumuy (puc. 4.110), Bbi3biBaeMbIN KHOMKON « PUnbTp» OkHa «[lapameTpbl CxeMmbl
niokaumm», NO3BOMSIET OrpaHNYNTb MOTOK OTOOpaXKaeMblX Ha JIOKALMOHHbIX Anarpammax cobbITUi C MOMOLLIbHO
3aJaBaeMbIX OrpaHMYeHI, a Takke B pexmmMe NnoctobpaboTkn coXpaHuTb gain ¢ cobbITUaAMNU,
OTUNBTPOBaAHHbLIMW MO MPU3HAKY JTOKALMOHHBIX KOOpAUHaT. [1ocKonbKy AeNCTBUE 3TUX OrpaHuyeHni
KacaeTcs, B NepByl0 o4epeab, OTOOpaKeHNs NOLMPOBaHHbIX COBbITUMI, AaHHbIV AMarnor paccmMaTpuBaeTcs
30echb, B pasgene «Jlokaumsay, XoTs u MMeeT HenocpeaCcTBEHHOE OTHOLLEHUE K pasgeny «Punbtpaunsy.



Anekcen Komapos 135

PunsTpauyna no Ackauwm [Mpynna N23]

[eiicTene punbTpa

" YnanAte sanucu o A3-AMnynecax

&+ Ocraenate sanuck o A3-umnynscax Omvena

KoopawHatHeie nHTepBans! (Mm) = Coxparerne pesyneTaTos GHNETPaLMM
npegentl  HWKHWA epXHII B e

[ Koopmanara X [-3133 1773
=1
[ Koopraiama Y. ’W W Wmr gaiina (ald) |pynna N22.ald

r 0 I~

[NapameTpbl 0CTEBNEHHEE NOLMPOBaHHEL CoBLITMA

[=]
it

[v OonkHe! yooBneTEOPATE KPMTEDIKD 0CNE0NEHWA aMMINMTY bl C HEBASKOMA: 0 (nB)
[ Pacxoxgetve BENMYMH NOKALACHHOR aMNAMTY L HE AMKHO MPESEILATS! 10 (nE)
[ Paznuune B0 BpeMeHax MpMEOAS AOMEHO COCTABNATE HE MeHee: 0 (k)

[~ MepTeoe BpemMAa ANA NoKaLwan: 0 {picc)

MapameTpryeckuid cTpo ..

[~ akTvBwMpoBaTe B WHTEpBanE oT |C ao: |C

5 e B0

No NapaMeTpUyecKomMy BXoay: |C‘I J KaHana: |PC‘I J

Puc. 4.110. Ananor «®PunbTpauuns no fiokaumm»

dunbTpauusa No nokaumm NpegHasHadveHa Ans BbiMONHEHUS] HECKOSbKMX 3aa4: nepBas U rnaBHas — NpuHATUe
WK UCKITIOYeHMe COoBbITUI, NOLMPOBaHHbLIX B 3a4aHHbIX NoMb3oBaTtenem o6nacTsix, U COXpaHeHue X B dhaiin
(6nok «KoopamHaTHble nHTepBarbi»). [py BbiAeNeHnM Ha NIoKauMOHHON AnarpaMmMe Mblllbio 06rnacTu
dunbTpaumm, Beibope Ha NaHenu NPocMoTpa COOTBETCTBYIOLLEN rpynnbl U HaXKaTun KHOMKU «DUnbTp» 3TOW
naHenu (anbTepHaTVBHbIN 3anyck gnanora «PunbTpaums no okaumMmn» ) KOOPAMHATbI BblAENEHHON 30HbI
aBTOMaTMYeCKU NnonagatoT B COOTBETCTBYOLLME Nons 6roka «KoopanHaTHble MHTEpBanbi».

OTK coObITUA MOTYT ObITb COXPaAHEHbI UM UCKITIOYEHBI Kak TONMbKO Npu oTobpaxeHnn (kHonka « OK»), Tak n npm
COXpaHeHMU pe3yrnbTaToB B hanne (0TMeTUTb Yek-6okc « CoxpaHsaTb B dhainey, BbibpaTtb nMs dparina, ganee —
Takke kHonka «OK»). INpn aToM Yek-60KC «He yganatb He3anounpoBaHHbIE UMMYIbChI» MO3BOMSET OCTaBUTb
B pe3ynbTupyloLLeM darine MMNymbCbl, HE UCMONb30BaHHbIE B NOKALMN.

MpumeyaHue 1:
OevictBue cunbTpaumm No Nokauum OTHOCUTCS K KOHKPETHOW rpyrnne nokauuu.

MpumevaHue 2:
O6nactb unbTpauum, rpaHnLbl KOTOPOKN BbiAENEHbI MAapKEPHBLIMU FIMHUSIMI, COXPaHSAETCS Npu 3arpyske
apyroro q)a|7|na and aHanumsa. ,D,J'Iﬂ OTKIMKYEHUA ee CHUMUTE OTMETKN KOOPOMHATHbIX MHTEPBAsrioB OKHa
«dunbTpaums No nokauum.

MpumeyaHue 3:
®dunbTpauns no obnactu HTEPECHa, B NEPBYIO o4epeb, BO3SMOXHOCTbHO OTKPbITb OT(OUIbTPOBAHHbIN
ALD-thann n oueHnTb OBLLYI0 KapTUHY aMnnuTya, AIMTENbHOCTEN U Apyrx AD napameTposB,
COOTBETCTBYIOLLMX TONBKO BblAeNeHHOW obractu (Hanpumep, npegnonaraemomy UCTOYHUKY AD). Mpu
OTKPbITUN OTOMNBTPOBAHHOMO (harina BaXXHO CHATb ranoydky «lokasatb rpacmku B MICXO4HOM BUOEY.

,D,pyrme napamMmeTpbl Anarora cnyxart anda ontuMmmnsaunn cenekynn noumpoBaHHbIX coObITUI. 3TN napamMmeTpbl
ﬂeVICTByPOT TONbKO Ha OCTaBlIeHHble COObITUSI.

KpuTepuii ocnabneHus aMnnutyabl M HEBA3Ka — KPUTEPWIA KOHTpONMpyeT ocnabneHne aMnnuTys
3aperncTpupoBaHHbIX AS UMMYNbCOB MO Mepe yBenuueHust paccTosiHMS OT UCTOYHMKA. MpeanonaraeTcs, YTo
AD curHarnbl, pacnpocTpaHsisicb Mo 06bEKTY, 0cnabeBatoT ¢ yBenMyYeHMeM NpoaeHHOro paccTosHUS,

1 pakTnyeckas amnnutyda Ha MAD, pacrnonoxeHHbIX Aanblie OT UCTOYHWKA, AOMKHA ObiTb He Gonblue, YeM Ha
PacronoXeHHbIX Brvke (UNK, UHbIMK CroBaMK1, aMnnUTyA4a AoSkHa GbiTh Gornblue Ha npeobpasoBaTene,
KOTOpbI 3aperncTprpoBarn cobbiThe paHblle, YeM Ha NpeobpasoBaTerie, KOTOPLIN 3aperncTpupoBarn 3To e
cobbITve noaxe). Kputepuin aHanuampyeT 3aperMcTpupoBaHHble aMnnuTyabl UMMNYIbCOB NTOKaLMOHHOIo Habopa
1 NPOBepsieT YMEHbLLEHWE aMNNnTya, T. €. aMNnuTyA4a Ha nepBom no BpemeHu MAJS B Habope JomkHa ObITb
He MeHee, YeM Ha criegytoeM no Bpemenu MNAD.

To ecTb Ans TOro, YTOObI NOKALMOHHBIA HAOOP YAOBNETBOPSAN YCNOBUSIM (OUNbTPA, AOMMKHO BbIMONHATLCS
COOTHOLLEHUE:

A1 2= A2 = A3, rae A1 — amnnuTyga Nepeoro umnynsca cobbitvs, A2 — BTOPOro u T. A.

Ecnv npegbigyLiee COOTHOLLEHWE He BbINOMHAETCA M 3afaHa JoNyCTMMasi HeBsA3Kka amnnuTya, TO YCnoBsume

NPOXOXAEHNS OUNbTPA BbIrMAAUT CneayoLwmmMm obpasom:
A1=A2-N
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A1=A3-N

A2 > A3 - N,

roe N — HeBsi3ka, Ob.

MpumeyaHue:
Mpun aHanu3e pe3ynbTaToB PaboTbl KPUTEPUS HYXKHO YYUTbIBaTL, YTO CPaBHMBaEMble aMNnTydbl
ABMSOTCS BELLECTBEHHLIMW YMCITAaMU, TOYHOE 3HaYeHNe KOTOPbIX 3aBUCUT OT TuMa CUCTEMBI,
KoapduumeHTa yeuneHus, s3HadeHnsa egmHnubl ALIM v T. n., a B OKHE CMHXPONPOCMOTPa OHM NPUBOASATCA
C TOYHOCTbIO O OAHOro 3HakKa nocrne 3andaton (cm. puc. 4.111), noaTomy pesynbTaTbl CPaBHEHUS MOTYT
ObITb He Bcerga o4eBUaHbI.

Mpegnonoxum, 4yto ansa cuctemsl DDM-1 n koaddurumneHTa ycunenns 34 ob cobbiTre ¢ nokaumMoHHON
amnnutygon 100 ab nmeno mecto B 3oHe MAD 1-2-3, npudem MNA3 1 6bin Grnvxe BCEro K UICTOYHUKY,
cnegyowum no yaaneHHoctr 6bin NMAD 3 u ganee — MNMADS 2. MNpwu gaHHom pacnonoxeHun MNMAS, TeopeTnyecku,
npwu 3atyxanum 5 ob/m amnnutyaa Ha MNA3 1 coctaenseT 88 ab, Ha MAD 3 — 84 npbnHa MNAD 2 - 77 gb.
MpeanonoXxmm, 4to, n3-3a 0CODEHHOCTEN 3aTyXaHUs 1 HaNM4unsa OTpaXKeHun curHana, Ha MNMAQ3 3
3apernctpupoBaHa amnnutyaa 74 b (Bmecto 84 gob).

Onsa cuctembl DDM-1 npu ycunennn 34 ob ogHa egnHmua ALMN paBHa 6,103515625 mkB. Torga moryT GbiThb
paccyuTaHbl TOYHbIE 3Ha4YeHus amnnuTyg (cm. pasgen 4.1.3.5):

e A1=4125ep. ALIM = 88,0201 gb;

o A2=823epn. AL =74,0196 aob;

e A3=1163 en. AL =77,0232 pb.

MpoBepsaem ycrosme A2 >= A3 — N.

Mpu N =1 gb: 74,0196 < 76,0232, ycrnosre A2 >= A3 — N He BbINOMHSETCH, MHOUKaLMSA He oToDpaxaeTcs.
Mpn N =2 gb: 74,0196 < 75,0232, ycnosue A2 >= A3 — N He BbINOSHAETCA, MHANKALMS He OTOBpaxxaeTcs.

Mpn N =3 gb: 74,0196 < 74,0232, ycnosne A2 >= A3 — N He BbINOHAETCS, UHONKaUMsI He oTobpaxaeTcs
(XOTS MO OKHY CMHXPOMPOCMOTPA KaXXeTCs, UTO BbINONHSAETCS paBeHCTBO 74,0 = 77,0 — 3 1 nHankaums gormkHa
ObITb OTOOpaXxeHa).

Mpu N =4 pb: 74,0196 > 73,0232, ycnoeue A2 >= A3 - N BbINOMHSETCS, MHANKaUUS OTOOpaxkaeTcs
(cm. puc. 4.111).

Kputepuii moxeT BbiTb NPUMEHEH AN YCTpaHeHWs 3aBe4OMO NMOXHbIX COObITUI C HapyLLUEHNEM COOTBETCTBMIS
3aTyXxaHus 1 pacCTOsHUS OT UCTOYHMKA. HeBA3Ky B 9TUX Criyyasix pekomeHayeTcs npuHumMaTs oT 6 go 12 gb.
MpumeyaHune 1:
Kputepuii paboTtaeT 1 B rpynnax 30HHOM fiokaLmm, HO 6e3 ydeTa HeBA3KK, T. €. ANnd TOro, Ytobbl cobbiTue
NPOLUO KPUTEPUIA, 3aperMcTpupoBaHHas aMmnnmTyga AOMKHa YMeHbLUATbCA OT NepBOro MMnynbca
Cco6bITMSA K MOCNeay LM,
MpumeyaHue 2:
KoadbpmumeHT 3atyxaHus, a Takke NoKaLMOHHbIE KOOPAMHATbI COBBITUMI MPU OLEHKE aMnnnTyn
MMMYNbCOB MO AaHHOMY KPUTEPUIO HE YYUTLIBAOTCS.

CHHXPOHHBIA TEKCTOBEIA NPOCMOTR MMNYNBCOE A3

| Homep | Hata | Bpemn | Bpema () | Karan | ApnnvTyaa (ea.ALM) | AmnnuTyoa (ak) | [nuTen... | Brifpock | X (par) | Y (Mra) | PBI {mkc) |
1 08.08.13  08:36:34.00074% 100 01 4125 88.0 4400 264 1101 2100 1]
3 08.08.13  08:36:34.001054 100 03 823 740 4200 252 10 2100 309
2 08.08.13  08:36:34.007430 100 02 1163 770 3850 ey 1101 2100 745
1. Fpynna N1 - Nokauus/KoopauHate, [MM] [[Tnanaphad] 1. Mpynna N1 - flokayns/Koopaunars, [MmM] [[Taanaphas]
5200 [* o3 * 04 5200 " g3 “oq4 1
4160 4160
3120 3nao
2080 2080 -
1040 1040
L0 o 02 L0 .02
0'0 1194 2388 3582 4776 0'o 1194 2388 3582 4776

Puc. 4.111. ®unbTpauus no nokauuu. Kputepuit ocnabneHus amnnutya c HeBsskon 3 n 4 ob
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PacxoxpgeHune BenIM4UH NNOKaLUOHHOM aMnnnuTydbl He AOJIXXHO NpéeBbillaTb — KOUTEPUIO OOJTDKHbI
YAOBNETBOPATb JIOKAUNOHHbIE Ha60pb|, Y KOTOPbIX OA71d UMNYJ1bCOB Ha KaXaoM MAD, cocTtaBnsoLmMX
napy/TponKy/quBepKy, pa3Hunua BeJsiM4nH NoKauMOHHbIX aMninTyg NCTOYHUKa HE NpeBblilIaeT 3a4aHHON
BEeITMYUHbI.

[ns npumeHeHUs1 KpUTEPUS! CreayeT BKITIOYMTL NepekntovaTens «PacxoxaeHne BenMUmH NoKaLMOHHbIX
aMnnnTy He LOIMKHO MpeBbILLAaTh» Y yKasaTb BENUYMHY PaCXOXAEHMS JTIOKAUMOHHBIX aMMnuTy4 B none
BBoaa [ab].

PaccmoTtpum npeabigywimii npumep. NADS ycTaHOBREHbI B TOYKax ¢ koopamHatamu (mm): Ne 1 (100; 100),
Ne 2 (5100; 100), Ne 3 (100; 5100), Ne 4 (5100; 5100). B Touke ¢ koopauHaTamu (1100; 2100) npomsoLno
cobbitne ¢ amnnutygon 100 ob. PacctoaHus oT mecta cobbitusa o MNAS coctaensaioT oo Ne 1 — 2236 mwm,
0o Ne 2 — 4472 mm, go Ne 3 — 3162 mm, o Ne 4 — 4000 mm. 3aTyxaHune coctaenseT 5 ab/m.

Ha MA3 1 n 2 nokaumoHHasa amnnutyga (99 ob) npakTnyeckn cOOTBETCTBYET aMNiUTYAE UCKYCCTBEHHO
reHepupoBaHHoro nctoynHuka (100 ab, cm. puc. 4.112). Ha MNMA3 3 (2-1 uMnynbc nayku) nokKaumoHHas
amnnutyaa coctaenset 91 ab, n Takoe cobbiTve oTobpaxaeTcs Npu 3Ha4YEeHUM JONYCTUMOro PacxXoXaeHns
NOKaUMOHHbIX amnnuTya 8 n 6onee ab (nockonbky 99 ob — 8 ob = 91 gb).

Ha NPaKTUKE MOXKHO NMPUHMMaTb 3Ha4YeHne OONMyCTUMOro pacxoxageHuna NOKaUuMOHHbIX aMMJIUTY Kak 6-18 ob.
Takoe gocTtaTtoyHo 60nblIOe 3HaYeHne pacxoxaeHna cBA3aHO CO CITOXHOCTbH M BO3MOXHbIMW Bapuaumnamm
KapTUHbI 3aTyXaHuUA CUrHana A3 B peanbHbIX obObekTax.

Bpema | Epera... | K.aHan | Arnnnryaa, [of] |3Hep... | JHep... | JHep... | Ao | Brigp... | Brifp... | Fnaru |X,[MM] | N [ittet] | N, [oE(oE/... | PEN. [mki]
09:36:34.0007 45 100 o 83.0 1] 0o 0o 4400 264 =1} .- 11m 2100 939(5.0) 1]
09:36:34.001450 100 0z i ] 0o 0o 3850 23 =1} .- 11m 2100 939(5.0) 745
09:36:34.001 054 100 03 5.0 ] 0o 0o 4200 252 =1} .- 11m 2100 91(5.0) 309

£ >

Puc. 4.112. ®dunbTpauma no nokauuun. PacxoxgeHune nokauMoHHOM aMNnuTyAbl

Pasnuuune BpemeH npuxoaa JOIMKHO COCTABNATb HE MeHee — KpUTEPUN/puUnbTp AN OTCEYKM CUH(Pa3HbIX
nomex (Hapsigy ¢ unbTpaumen cuHgasHbix Nnomex ananora «MapameTpbl punsTpaumum», cM. pasgen 4.8.1.
B aTom ke pasgene npueeneHsl NpuMepbl cHdasHbix nomMex). CuHdasHble MOMEXN XapakTepPU3YHTCS TEM,
YTO COCTaBMSOLLMNE TaKME MOMEXM UMMYIbChl NMPaKTUYECKM OOHOBPEMEHHO PErMCTPUPYIOTCS HECKOITBKUMMU,

B TOM YMCIe He COCeQHUMM KaHanamu.

B otnnuune ot counbTtpa ananora «MNapameTpbl unsTpaumumy», KOTopbin obpabaTbiBaeT CUHMa3HbIe MOMeXM no
BCEM KaHanam, AaHHbl punbTp paboTaeT «Msrde», pearmpysi Ha NoOMexu, 3aperMcTpUpoBaHHbIE B OAHOMN
NOKaLMOHHOW 30He (M KOHKPETHOW rpymnne fiokaumnm) 1 KoTopble MoryT ObITb noumpoBaHbl [AS 3TORM 30HbI.
MockonbKy n3-3a NPUpPoAbl CUHMA3HbLIX MOMEX UMMNYIIbChI, BbI3BAHHBIE TAKUMU MOMEXaMu, OOHOBPEMEHHO
peructpupytotcsa Bcemu MNAD, coctaBnsowmmm 3oHy, PBI Takux umnynbcoB Ha aTu [AS ByaeT MUHUManbHON.
Takune cobbiTVs, Kak NpaBMIo, MOryT 0ToBpaXaTbCs B LLIEeHTPEe OKPYXXHOCTW, NpoXoAsLlen Yepes Bce
npeobpasoBaTeny Kaxxaow TpeyronbHON 30HbI AN NNaHapHOW Unu B cepeanHe otpeskos mexay MA3 ans
JIMHENHOW FoKaLuun.

LlenecoobpasHo ycTaHaBnmMBaTb 3Ha4YeHMe 3Toro kputepusi kak 3—10 MKc. To COOTBETCTBYET HEGONbLUOM
obnacTtn Ha obbekTe pa3amepom 10-50 MM. KOHEYHO, eCTb BEPOATHOCTb, YTO TaM OKaXXyTCs UCTOYHUKN AD, HO
OHa HeBenvka. Takas Benv4mMHa obycrnosneHa kak AnuHon kabenbHow nuHumM (go 3 kv B cnyvyae DDM-cuctem),
Tak ¥ COBMECTHOM paboTon ounbTpoB, CriaxuBarowmx AS curHarn, u nopora, SatLLEro HEKOTOPYHO
HeonpeaeneHHOCTb BPEMEHW PErMcTpaLmm.

MepTBO€E Bpemsi AnsA nokawumMm — COrnacHo 3TOMy KpUTEPUIO NOKALMOHHBIM HAabop ByaeT oTobpakeH, ecnv
BpeMeHa npuxoaa MMnyrbLCcoB 3Toro Habopa Ha Bce A, cocTaBnsioLme NOKaLMOoHHY napy (418 NMHEenHon
nokaumm) unm TPOWKy (Ansi niaHapHbIX TUMOB JloKauun), byayT oTnnyaThCcs OT BPEMEH NpUxo4a npeabiayLiero
Habopa He MeHee, YeM Ha BENUYMHY 3a4aHHOro MepTBOro BpeMeHW. ATOT KPUTEPUI MOXOX MO AENCTBUIO U MO
HasHa4yeHuto Ha NapameTp MepTBoe BpewMsi, 3a4aBaeMoe Npu HAaCTPOMKe BPEMEHHbIX NapameTpoB AS cUCTEMBbI
(pasgen 4.1.2), Ho elcTBYET Ha BCIO COBOKYMHOCTb KaHamoB SIOKaUMOHHOM rpynnbl. [pyn paboTe oHNnavH He
npolenmne Yyepes aToT punbTp UMNYbLCLI BCE paBHO ByayT coxpaHeHbl B dpann ALD. MNpu pabote odnaiH

C NOMOLLIbIO AaHHOrO hurbTpa 3anMcaHHble B pann AaHHbIE MOXHO aHanmM3MpoBaThb C Pa3nnyHbIMU
3HavyeHunsiMM napameTpa MepTBoe Bpemsi A nokauun. Tak ke, kak 1 punbTpaumsa nadek, Mepteoe Bpemsi
NPUMEHSAETCS AN OTCEeYKN NTOKALNOHHBIX HabopoB, criegyoLmx 3a NepBbiM, YTO UMEET MeCTO Npu
OTHOCUTENBHO ANMTENbHbBIX NPoLeccax B 06beKTe KOHTPONS, HAaNpMMepP MexXaHUYeCcKMX NoABMKKaXx, Npu
KanvbpoBKe M UCNbITaHNM HEBOMbLUMX «3BOHKMX» OOBEKTOB.

Ons NPUMEHEHNA KpUTepnd cnenyert BKIMIOYUTb NepeKknyaTteslb MepTBoe BpemMA OAnd NoKaunn 1 ykasaTb
BEJTNHNHY MepTBOFO BpeMeHu B nosie BBoA4a B MUKPOCEKyHOAX.
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BenuunHa MepTBOro BpemeHu gomkHa 6biTb He MeHbLLE BpeMeHU, He0bX0AMMOro Ang 3atyxaHusi B obbekTe
[0CTaTOYHO MOLLHOro curHana, 1. €. nopsaka 10 000-20 000 mkc, nnu onpefeneHa aHanornyHo MepTesomy
BpeMeHn ans TexHonornn 2 npv 3agaHum napaMmeTpoB TaiMUMpPOBaHNst umnynbca (cM. pasgen 4.1.2).

MpumeyaHue:
Kputepuin MepTBOro BpemMeHun noTeHumarnbHO No3BOMsSeT UCKMIYNTL AOCTaTOYHO 60MbLIoNn 06bem
AaHHbIX. [oaToMy pekomeHayeTcst nogbvpaTb 3HadyeHne MepTBOro BpemMeHu Tak, YTOObl He UCKIMIUYNTb
nVWHen Hopmaunn.

MapameTpuryecknit cTpo6 — NO3BOJISIET OrPAHNYUTL JIOKaLUMI0 onpeaerneHHbIMY Anana3oHoM Unu ctagueit
Harpy>xeHusi, HanpyMmep c6pocom Harpysku. MNpumeHeHne Kputepusi TpebyeT HanMunst NapameTPUYECcKOro

[artyuka.

MpumeyaHue:

Ecnu pesynbTaThl ounbTpaLnm CoOXpaHaTCAa B doain, TO 3TOT ¢palnr COAEPXUT B TOM Yucre

MHGOPMaLMIO MO HOMEepPY Nayku, KoopaMHaTaM UCTOYHMKOB, JTOKALMOHHOW aMMnUTyAe, pasHuLe BpeMeH

npuxopa (PBI1), nogobpaHHO CKOPOCTU (ANSA YETbIPEXYTOSIbHOM fokaumun, cM. puc. 4.113). Mo aTum

napameTpam, Tak e, Kak 1 Nno o6bl4HbIM AD napameTpam, BNOCrneaCcTBUM MOXHO OCYLLECTBISTb

punbTpaumio TpaanUMoHHbIM cnocobom (pasgen 4.8.1), a Takke CTPOUTbL Anarpammbl, MHOrAa He

npeayCcMOTPEeHHble n3HavanbHo (cMm. puc. 4.114).

B 1. 250%250 auto rect-filter.ald — O x
Crp.  Tekwwan
| 1 = | 1 Orepeme | 36FQ93HTb| 35[0n050|<| Hoanure | QoxpaHMTb| Funetp | 3akpere |
| Horep | Bpera | Bper... | F.aHan | Arananryaa, [ALMT] | Arana... | JHep... | L. | Bpera Hap... | Brifipoce | ] | T [ram] | W, [ | &, [aBl... | PEI, ... ~
a1 11:05.. 5410 0s 125 83.0 0.0 4388 1629 293 3352 3601 3000 90(4.0) ]
M 2 11:05... 5410 10 2803 84.0 A1} 4EGE 1555 280 3352 3601 3000 94(4.0) 51
Wl 3 11:08.. 5410 a7 2603 840 0.0 4666 1555 280 3352 3601 3000 95(4.0) 745
H 4 11:05.. 5410 " 2068 820 0.0 4555 1518 273 3352 3601 3000 974.0) 1052
Ol s 11:06... 5420 I3 4125 88.0 A1} 4388 1629 293 3597 3897 3000 91(4.0) 0
W& 11:08.. 5420 a7 2603 840 0.0 4666 1555 280 3897 3597 3000 94(4.00 E14
|l 7 11:05.. 5420 10 2603 840 0.0 466G 1555 280 3897 3897 3000 94(4.0) E14
g 11:06... 5420 11 2068 g2.0 A1} 4555 1518 273 3597 3897 3000 9E[4.0) 343
Ol = 11:08.. 5430 I3 125 83.0 0.0 4888 1629 293 3851 3600 3000 92(4.00 ]
| 10 11:05.. 5430 a7 2920 85.0 0.0 4722 1574 283 3851 3600 3000 94(4.0) 468
| 11 11:06... 5430 10 2803 84.0 A1} 4EGE 1555 280 3851 3600 3000 94(4.0) 570
W1z 11:08.. 5430 " 2320 830 0.0 4611 1537 276 3851 3600 3000 96(4.0) a1 W
Puc. 4.113. NMapameTpbl uMnynbLcoB AD nocne BbINOSIHEHUS (PUNbTpaLum No fiokauum
1. pynna Nzl - flokauus/Koopauuara [MM) [N iiHas]
2h 107
20
15
10
5
0| 02 naL 0 sn 06 o 075y 08 g .09 10 11 12 13 14 16
[I1] 20000 40000 60000 goooo
a)
fok. Aunauryna [ab] { Mok X [MH]
100
84 L]
68 . . . - |
E .._l L] - :
52 " ullln
[ 'y I"l ng o . =
36

200

20000

40000

6)

60000

goooo

Puc. 4.114. TpaguumMoHHoe npeacTaBrneHne NMHENHOW NoKauum (a) U NoKauMoHHas aMnNnuTyaa MUMNynbCoB

JIOLMPOBaHHbIX COOLITUM ANA 3TUX Xe AaHHbIX (6)

BHumaHue 1:
Hy>XHO OTMETUTb, YTO NPU NPUMEHEHMM pa3obpaHHbIX BbILLE KPUTEPUEB HEOOXOAUMO TLLATENBHO
npoBepsATb pesynbTaTt Ux paboTbl. Tak, Npy NCHE3HOBEHMM C KapTbl NOKaLMKN B pedynbTaTe encTBus
GunbTPOoB 06NacTel BbICOKOW KOHLEHTPaLMM NOLMPOBAHHbBIX COBbITUIA HEOBXOAMMO OLIEHUTb NPUYUHBI



Anekcen Komapos 139

aToro. BooGLue, Bceraa cnenyeT NpoBepsaTb paboTy aTUX U APYrUX (DUMbTPOB Ha NpUMeEPE 3TanoHHbIX
JaHHBIX UM CUTHANOB OT MMUTaTopa.

BHumaHume 2:
McxoaHble dhannbl 4aHHbIX UCNbITaHWUS OOIMKHBI COXPaHSITLCS, KakK 1 BCS MepBMYHAsN JOKYMeHTauus.

4.7.7. PasmeweHue MNAJ

Ha nokaumnoHHbIX cxeMax [AD (MMHenHbIX, NnaHapHbIX U T. M.) MOryT BbITb pasMeLleHbl CreayoLwummn

crnocobamu:

e VHAOMBWMOyanbHOe Ha3HadeHue no3uumi NAD B Bnoke «HacTporika koopamHaT» (Mocne N3MeHeHns
koopauHaTt kaxgoro INMAS obsizaTenbHO HaXnmanTe KHOMKY «TpUMEeHNTbY);

e nepemelleHne NAD mbiwkon. OBpaTnTe BHMMaHNE: Mbllb HE «LennaeT» BupTyanbHble oyonu MNAS Ha
CcXeme — co ckobkamu nocrne Homepa;

e nepewmelleHue rpynnsl MNAS (Hanpumep, CTOALWMX B OAHOM Mosice B LUNUHAPUYECKOM TUMe fokaumm)
MbILLIKOW;

e  [51s1 HEKOTOPbIX TUMOB JNTOKaL MK (Hanpumep, Anst IMHEVHON) NPeAyCMOTPEHO aBTOMaTMYECKoe
pacnpegenenuve MNMAS — kHomnka «PacctaBuTb». OcobeHHOCTM paboTbl aBTOMaTUYECKOro pacrnpeneneHms
npuseneHbl B pasgene 9.7 [39];

e none «ABTO» Amanora napaMeTpoB floKaLMM NO3BOMSET NO YMOMYaHMIO onpeaensTb koopamHaTtel [AD
OTHOCUTENbHO NpeabigyLiero NMAJ, a He OT Hayana KoopAnHar;

e  CXeMy fiokaLuMm MOXHO noarpy3uTb U3 cyulectaytollero LFG-ganna;

e  KHOMKa «<<y Mo3BonsieT AybnnpoBaTb TEKYLLYO rpynny ¢ NOCMNeayLNM N3MEHEHNEM NMOMNYYEHHOM KOMUU;

e MMopT pacnonoxeHus NMNAS 13 TekcToBoro tharina onpegeneHHon CTpykTypbl (pacwmperme — TXT,
dopmmpyeTcs ¢ NOMOLLBIO NHOBOro TEKCTOBOro pedakropa).

CTpykTypa davina umnopTa A NMHeNHon nokaumm (4 NAJ):

Homep kaHana| CmewieHue no X [Mm]
| 100

| 5100

| 10 100

| 15100

APON-=-

CTtpykTypa charnna umnopTa Anis nnaHapHon nokauum (8 NAJ):
Homep kaHana| CmewweHue no X [Mm]| CmeweHme no Y [Mm]

1 | 100 1 100
2 | 3100 | 100
3 | 6100 | 100
4 | 9100 | 100
5 | 1600 | 3100
6 | 4600 | 3100
7 | 7600 | 3100
8 | 10 600 | 3100

Konnyectso MNMAD B charine fOMmMKHO COOTBETCTBOBATL KONMMYECTBY U HoMepam MAD, 3agaHHbIX 4 rpynnbl
nokauuu, n cogepxatb nosuumm MNMAQS, yyacTeyoLmMX B nokaunn. [ns BelpaBHUBAHWS NOMEN MOXHO
ncnone3oBaTtb Tabynsaumo nnm npobensl. MNMpu obpaboTke darna nosuunii NAS urHopupyeTcst Bce, Kpome
BEPTUKAIbHbIX JIMHWIA U YMCEr.

[na nmnopTta nosnuun MNMA3 HeoBX0AMMO LLENKHYTb KHOMKY «/MnopT», BbiOpaTs chann nosnuun MNMAJ, 3atem
LWenKHYTb «[TpUMEHNTBY.

4.7.8. Knactepusauusa

Mpn HaNMYMKM aKTUBHOTO UCTOYHMKA AD (MM M3ny4aroLero B OOHOM 1 TOM e TOYKE uMuTaTopa) Ha cxeme
nokauum obbekTa B OAHOM U TOM XKe U BNmn3kux Todkax MOXET NosIBUTLCSA BECbMa 3Ha4YUTENbHOE KONMMYECTBO
cobbITui. Pasbpoc nx, kak npasunno, obycrnoBneH NorpeLlHoCTAMM fiokaumn. MNockornbKy NpoCTon nokas Ha
3KpaHe 6onbLIOro KonuyecTa 6rIM3Ko pacnonoXeHHbIX UK HaknagblBaLLMXCa APYr Ha Apyra ToYek nokawumm
HeJOCTaTOYHO Harng4eH 1 MOXeT NMPUBECTU K MPONYCKY OnepaTopoM akTUBHbLIX MCTOYHMKOB, B 1O A-Line npu
noKaumm UCTOMHNKOB AD BLIMNOSHSETCS KnacTepusauns — BbiAeneHne LBeToM obnacten o0bekTa, B KOTOPbIX
3aperncTpupoBaHO NOBLILLIEHHOE KONMMYECTBO NOLMPOBAHHbLIX COOLITUM NN 3aperMcTpmupoBaHbl COObITUS

C Hanbonee BbICOKMMU NOKALMOHHBIMW BOCCTAHOBMNEHHBIMW aMNNTyAaMU.

KnacTtepusauusi HacTpamBaeTcsa nocpeacTBoM avarora «llapameTpbl knactepusaumm» (puc. 4.115), KotTopbin
BbI3bIBAETCS KHOMKON «/3MeHNTb napameTpbl» 6roka «JlereHga knactepmsauumn» okHa «Hactponka
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JTIOKaLUMOHHbIX rpynn». I'Iapamepr| Knacrtepusaunn AasndarTCA eanHbIMU ANA BCEX JTIOKaUMOHHBIX rpynmn,
B OCHOBE KOTOpPbIX NneXxXaT AByXMepHaa U TpexMmepHasa nokaunn.

B MO A-Line peannsoBaHa knactepmsauuns NokauMOHHbIX AMarpaMm Mo KONMYeCcTBY NTIOLMPOBAHHbIX COObITUI
1 No nokaunoHHo amnnutyae. C HEKOTOPbIM NPUBNKEHNEM MOXHO CKa3aTb, YTO Liefbio knactepusauuv no
KonuuyecTBy cobbITUIN ABNSIETCS BbiSIBNIEHNE 30H 06bekTa ¢ Hanbornee akTUBHBIMU UCTOYHMKAMM, LENbIO
KnacTtepusauum no nokaLunMoHHON aMmnnuTyae — BbisiBeHe Hanbonee MHTEHCUBHBIX UCTOYHUKOB.

MapameTpel KnacTepusaLmm

MpoBOAMTE KNACTEPUSALMID
% { o afcoTHOMY KOAWYECTEY COOBTMA B KNaCTEpE
..o % Ko4ecTEa CofbMWi B KNACTEPE OT OGWEra YHEAS CAOUMPOBAHHET COSETHIA
™ ..o % KonW4ecTBa CofEMHil B KNSCTEPE OT HAKONAEHHOrD MEKCHMYMA
K.nactep konwuecTEa codemui K.NaCTEp NOKALWOHHOE SMMAWTYLE!
MNeperii uHTEpEaN MepeLii MHTEpEan
Kammecteo cotemuin Leer: [ Aranaumyaa [ab] leer: O
o |1 ao: |2 il Briap o |40 il Erifiop
Bropoil uHTepean Bropoli uHTepEan
Kammecteo coteruin Leer: [l Arnadmyaa [ob] Uger: M
o |3 ao: [10 il BriGop ar: |41 ac: |50 il Brifiop
TpeTuil MHTEpEEN TpETHIA MHTEpEAN
Komecreo cotieriin Ueer: [l Aranaumyaa [ab] Ueer:
ot |11 ao: |25 il Brifiop o |51 ao: |60 il Brifiop
YeTBepTRIA MHTEpEAN HeTeepTrii MHTEpEaN
Komuuecteo coderruin Leer: [l Aranadryaa [aB] Ueer: [l
or: (26 agoc |100 il BriGop ot |61 ac: |70 il Brifiop
MATe uHTEpEaN AT MHTEpEAN
Kammecteo coteruin Leer: [l Aranaumyaa [ab] Uger: M
Gonee wers: 100 Britiop tonee uent. |70 Britop
Pazmep knacTepa, [mm)]
Hnuna (=) ’W WupmHa [): ’W Beicora [£]: W
OTmeHa

Puc. 4.115. NapameTpbl knactepusauum

[nsa Bcex TMNOB nokauuy NoBepXHOCTb 06bekTa AenUTCs Ha KrnacTepbl No ceTke, NapamMeTpbl KOTOPOW

onpegeneHbl B 6rnoke «Pa3mep knactepa» (BU3yanusaumsi CETKM BKoYaeTcs B Ananore «llapameTpbl OKHa»).

KnacTtepusauus no KonmyecTBy CODbITUIA MOXET NMPOBOAUTLCS:

e 1o abCconMTHOMY KONMYECTBY CODLITUI B KIacTepe;

e 1o % KonuyecTtBa cobbITUI B KracTepe oT obLLero KonmM4ecTea NOLUMPOBaHHbLIX COObITUN;

e 10 % konuyecTBa CobObITUI B KNacTepe OT KONMYecTBa COObITUI B KnacTepe ¢ MakcMMarbHbIM
KONMM4eCTBOM NOLIMPOBAHHBIX CODLITUIA.

Yawe Bcero (M No ymonyaHuto) Knactepusaums npoBoanTcs no nepsomy tuny (puc. 4.116).

[nsa knactepusaumm no KonM4ecTsy CobbITUI, B 3aBUCUMOCTM OT KONMYECTBA COObITUI, TOLUPOBAHHbIX

B KrnacTepe, 1 Tuna npoBOANMON KnacTepusaumm, TOUKW, NpeacTaBnsioLlmMe 3Tn cobbITUS, OKpaLUMBaKTCA

B LiBET, ONpPeAEensiembli COOTBETCTBYHOLUMM MHTEPBANoOM — cM. 6ok «Knactep konmyecTBa cobbITUin».

I'Ipw HaCTDOIZKe Knacrtepusauum uBeTa MHTepBalioB pekoMeHayeTCA NSMEHUTb Ha bonee KOHTpPacCTHbIE.
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Puc. 4.116. PesynbTaTthl Knactepusaumm

Kpome knactepusaumm no konuvectsy cobbiTuin B gnanore «NapameTpbl knactepusaunm» onpeaenstoTcs
napamMeTpbl Knactepusaummn no ToKauMOHHON aMnnnTyae, OKHO KOTOPOW MOXeT ObiTb BbiBEAEHO Npu Bbibope
COOTBETCTBYIOLLErO NyHKTa B OKHe «[JononHuTenbHble onumu nokauumny (cMm. puc. 4.117). JlokaunmoHHas
aMnNnnTyaa KOHKPETHbIX NTIOLMPOBaHHbIX COBbITUI OnpeaenseTcs ¢ UCNoNb3oBaHNeEM Ko duLmeHTa
3aTyxaHusi, KOTOPbIN Takke 3agaeTcs B 3TOM OkHe. Kak npaBuno, ncnonb3dyetcs BapuaHT «[lokasatb
MaKcMmarbHy0 amnnuTyay B Knactepe». B pesynbTarte Bce NnoumpoBaHHble COObITUS KnacTepa BbIBOASATCH
LiBETOM, KOTOpPbIVi COOTBETCTBYET LIBETY JTOKALMOHHOW aMNAnTYAbl CAMOro BbICOKOAMMIUTYAHOro CoObITUSA

Knacrtepa.

J—
v OT0fpasuTE OKHO NOKAWHIHHOH atna9Tyb

Onue9 okHE AMAAETYI B

" MNokasaTe CPEgHION N0 KASCTERY SMIAMTYLY

" MoKASATE MAKCHMANEHYE SMIIWTYIY B K1ACTERE

Puc. 4.117. MNapameTpbl KnacTepa NOKaLUMOHHOW aMNNUTyAbl

Takum 0b6pa3oM, UCNOb30BaHME KNnacTepuaawmm no KoNM4ecTBy CoObITUIA 1 MO NOKALMOHHOW aMnnnTyae
NMOMOraeT BbISIBUTb Y OL€HWUTb 30HbI MOBLILLIEHHOW aKTUBHOCTU, @ TaKKe€ UCTOYHWKN C BbICOKOW JTOKaLMOHHOM
amMmnnuTygon.
MpumeyaHue:
Pa3mep knactepa pekoMeHOyeTCH yCTaHaBnMBaTb B COOTBETCTBMU C NONOXeHUAMU pasgena 9.6.
CnuwKoM MarneHbKuii pasmep kractepa MoOXeT NMPUBECTU K 3ameaneHnto paboTbl NporpaMmbl.

4.7.9. KoHuenuus nokauuu B MO A-Line. UTorun

MO A-Line npegnaraeT MOLHbINA, HaCTpaMBaeMbI B LUMPOKUX Npeaeriax, Ho JOCTaTO4YHO CITOXHbIA anropuTM
BbIMOMHEHMS fToKaumm nctodHnkoB AD. B ocHoBe nokaumm A-Line nexar Takme NOHATUSA, KaK rpynmnbl JIOKauuu,
30HbI, JBOVIKN/TPONKM MMMYJIbCOB (NTOKaLMOHHBIE Habopbl MMNYNbCOB) AD, a Takke Nayku.

Kaxpgasi rpynna nokauum B MO A-Line paboTaeT He3aBMCcMMO. Becb TEKCT HMXKE OTHOCUTCH K OAHON
NHAMBUOYaNbHOW rpynne.

Mpeanonoxum, B kopnyce o6bekTa npomnsowsio AD cobbiTne, 3addMKCMpOBaHHOE JOCTATOYHO BOMbLIMM
KONMMYeCTBOM YCTaHOBIEHHbIX MAJ.
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Ecnu B rpynne nokawumn Bce onumm yCTaHOBIIEHbI MO YMOMNYaHMIo, TO NporpaMmma no mepe
perucTtpaunm/obpaboTky NOTOKa AaHHBIX BblAENSAET BCe noaxoasLime Ans nokauum BONKN/ TPOVKN UMMNYNbCOB
(1N nokaumoHHble Habopbl MMNYNBLCOB). KpnTepumn BbiaeneHus odepeaHoro Habopa criegytoLme:
e  BCe MMMYSbCbl OOHOrO NOKaLMOHHOro Habopa AomkHbI NpuHagnexats NMAS ogHON 13 30H rPynMbl foKauuw;
e KOMMYECTBO MMIMYIbCOB KaXa0ro nokaunmoHHOro Habopa cooTBETCTBYET TUMNY NOKauUMn: AN NIMHEVHOW 3TO
ABa umnynbca, 4ns NnaHapHon — TpU Unu YeTbipe U T. A.;
e  BCe MMMysbCbl HAbopa AOMKHbI ObITb 3aperncTpupoBaHbl B TeyeHne BpeMeHn PacctosHue mexay MNMAD
B 30He / CKOpOCTb (Ans NUHENHON nokaumm) nnu 3oHa otceykn / CKopocTb (A58 BCeX APYrMx TUMOB
nokauum).

Takum 0bpasom, OOHM 1 Te XKe UMMNYIbCbl MOTYT HaXOAUTBCS B HECKONbKMUX NOKaLMOHHbIX Habopax (unm
npuHagnexarb HECKONbKUM NOKaLUOHHBLIM Habopam).

[anee ons kaxgoro Ha6opa BbIMOJTHAETCA BblHUCIIEHNE U 0T06pa)KeHVIe MECTOINOJIOXEHNA NCTOYHUKA.

HOCKOHbe Nno yMmoOI4aH1o BaXXHad onuna «COXpaHﬂTb pe3ynbTaTbl NOKauun BHe JNTOKaLMOHHOW 30HbI»
BbIKITHO4EHAa, 0To6pa>|<a+0Tc;| TOJIbKO T€ pe3yribTaTtbl BbIYMCNEHUN, KOTOpble NpuBOAAT K NTOKaunmn Ha6opa
BHYTPU COOTBeTCTByIOLLI,eIZ 30HbI.

Mpun aTOM AN KaXgoro oTobpaxkaeMoro fiokaunmoHHOro Habopa onpegeneHbl abcontoTHbIE BpeMeHa
perncTpauum nMnynbcoB Habopa, TOYHOEe MECTOMONOXEHNE (KOOpAUHAaTbI) NCTOYHMKA, NTOKALUMOHHbIE
amnnutyabl 1 PBI1 gns Bcex nMmnynbCcoB, COCTaBMSAOLWMX 3TOT Habop.

Ha npakTuke 3T0 03Ha4aeT, Y4To OT 0AHOro hmanydeckoro AQ cobbITUsi Ha guarpaMmme fokauum MoryT
npucyTtcTeoBatb MHAnKaumm BHYTPU HECKOJTbKNX 30H. MpuynHbl 3TOro — 0CO6EHHOCTN pacnpoCTpaHeHUs
n obcyeTa cUrHanos.

Ecnu BkntounTb onumto « CoxpaHaTb pesynbTaThl JIOKaLUuy BHE JTIOKALMOHHOM 30HbI», TO OrpaHNYeHNs Ha
BbIYMCIEHHOE MECTOMOOXEeHNE UCTOYHMKA A1t HAaGOPOB BHYTPU COOTBETCTBYIOLLIEN 30HbI CHUMatoTcs. Mpu
3TOM KONMYECTBO MHAMKALMIA YacTo ByaeT COOTBETCTBOBATL KONMYECTBY 3aperncTpMpoBaHHbIX HAGopoB
U 30H.

WHamkaumm 3a npegenamm obbekTa (NMMHenHoro o6bekTa / nucral/cocypal/pesepByapa) B no6oM cry4yae
He oToOpaxarTcs.

BknoyeHue onuum «Mpumenntb unbtpaumio nadyek MAI» nossonset 06beanHATb AD UMMNYNbChl B NaYKu
W nony4vaTtb OT 0gHOro onandeckoro A9 cobbITst O4HY MHAMKAUMIO Ha anarpaMmme.

Kak 6bI510 yNoMSAHYTO BbIlLE, Navyka UMNynbcoB AD — 3TO NOCNeaoBaTeNbHOCTb MMMYIbLCOB (HE MEHee OBYX),
3apErncTpUpPOBaHHbIX Pa3nMYHbIMK KaHanaMmm TakuMm obpas3om, YTo pa3HOCTb BO BPEMEHU Npuxoaa
XPOHOSOrMYECKM NepPBOro U NocrnegHero MMNynbca nocrnefoBaTenbHOCTU (HasbiBaemast ANUTENbHOCTBLIO Naykuy)
He MpeBbllaeT HEKOTOPOro 3a4aHHOIo MHTepBara BpeMeHM.

Ecnu BkntoyeHa unbTpaums nayek, To BCe ONCaHHble Bbille onepaLymn U BbIMUCIEHUS], Kacatolmecst
hopMMpOBaHMS NTOKALIMOHHBIX HABOPOB, BLIYMCIIEHUS] MECTOMONOXKEHMS UCTOYHMKOB, BbIMOJIHSAOTCS Nocre
(hOpPMMPOBaHMS NaYek.

[Mayka Bcerga numeer CTapTOBbIVI nMnynbe, N ANUTENbHOCTb NaYkn OTCHUTbIBAETCA OT HEro. Cnep,ymu.l,aﬂ navka
MOXeT Ha4YMHaTbCA TOJIbKO NocCle 3aBepLueHnd I'Ipeﬂbl,l:l,yLLLeVI.

MoHsATME Nayky BCceraa CBA3aHO C ONpeaerieHHO rpynnov okauum, 1 KaHarnoMm CTapToOBOro UMMySibca MOXeT
ObITb TONBbKO OANH 13 AD KaHanoB, 3aaHHbIX B 3TOW rpynne.

[nnTenbHOCTb Naykn paBHa OTHOLLEHMIO XapakTepHoro pasMmepa o6bekTa n CKopocTu.

Hayano nayku (CTapToBbIN MMMYIbC) onpeaensieTcs COCTOSAHNEM (OuUnbTpa CTapToBOro MMNyrbca (guanor
«MapameTpbl navykn nMnynscos Ad»).

Mayka moxeT cTapToBaTh € NMtO6Oro MMNynsLca Nboro KaHana rpynbl, HO TOMBKO €CrN 3TO NMO3BONSAIOT
VNbTPLI CTAPTOBOrO UMMYMbCAa NAaYkM NO aMMNNUTYAE U MO KaHany (ecnv TakoBble onpeaenexsl). Tak,
Hanpumep, ecnn MUHMMarnbHas amnaMTyaa CTapToBOro UMMynbca naykn 3agaHa kak 70 ab, To ctapToBbIM
NUMMYNbCOM Nayvkm MOXET BbITb TONbKO MMNynbc ¢ amnnutygon 70 n bonee geunben (MmeeTcs B BUAY
00blyHass, He NoKauMOHHas amnNnNnTyaa), a NoTeHunansHble CTapToBble UMMNYILCHI (T. €. Te, KOTopble
3aperncTpupoBaHbl NOCNe 3aBepLUeHns NpeablayLlen nadkm) ¢ amnnutygon meHee 70 ob otGpackiBatoTcs.

Mocne cTtapTa navky NPOUCXOANT ee HanorHeHne, KOTOPOoe 3aBNCUT OT NapameTpos broka «mnynbeel AJ,
OTHOCSALLMECSH K Navke» (BO3MOXHble BapuaHTbl: Bce nmnynbebl / MNepsble no kaxaomy kaHany / C HanbonbLuen
aMnnuTygown no kaxxgomy kaHany). Ecnm BeibpaHsl Bce Mnynbebl, TO NOBTOPbLI KAHANOB B Nayke JOMYyCTUMbI,
a npv Bblbope MepBble nnn C HambonbLen aMNANTYAO0N Nayka PUNbTPYeTCs — yCTPaHATCH NOBTOPbI
KaHanoB unun BbIbupatTca MMMynbCbl C HanbonbLlen aMmnanTyaon.

Copepxumoe naykn popmumpyetcs O BblMMCAEHNS MECTOMOMOXEHNS UCTOYHUKA. [Nocne 3aBepLueHns

hOpMUPOBaHNS NaYvKK, HA OCHOBE ee COAEPKMMOTo, KpUTEPUEB U NPaBuUI, MPUBEAEHHbIX Bbille, NporpaMma
nblTaeTcs copMUpoBaTh NOAXOASALLNIA NTOKALMOHHbIA HAbop M BIMUCTIUTL MECTOMOTOXEHMNE UCTOYHUKA.
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MecTononoxeHne UCTOYHMKA onpenendaeTcd no nepBomMy no BpemMeHu nokaunoHHOMY Ha6opy nMnynbcos,
BXOOALKMX B NAYKy.

MMnynbebl 1 nokaumoHHble Habopbl, KOTOPbIE He MOAOLLMM MO KPUTEPUSIM CTAPTOBOIO UMMyNbca Nayku no
amnnuTyae u/vnu no KkaHany, He NpYHaanexaTt HA O4HON Mayke U He oToBpaxatloTcst Ha AuarpaMmMe riokaumm.

Kak npaBuno, BknoyeHne punbTpauum nadek ¢ napameTpamm no ymonyaHuio, 6e3 gunbTpoB no kaHany

W amMnuTy4e, Npy YCIOBUM BKIOYEHMS B MAYKM BCEX UMMYNbCOB AD, MPMBOAUT K OTODPaXeHUo Ha guarpaMmme
rfiokaumy NepBoro No BpeMeHW NoKaLUMOHHOro Habopa kaxgoro AD cobbiTus, T. €. TOKaUMOHHOro Habopa n3
30HbI, ONKanLLIENn K MCTOYHUKY 3TOro coObITUSA. PEKOMEHAYEeTCHA MPUMEHSTb Tako BapuaHT Kak OCHOBHOW Npu
HaCTPOMKe NapaMeTpoB JTIoKaLmu.

[HononHuTenbHble NapaMeTpbl unbTpaumm Nadek NpuaarT anropuTMy Nokauum AONONHUTENbHYI TMBKOCTb

N B OTAENbHBIX Cryyasix No3BONSAOT YTOYHUTL MECTOMOMOXEHNE UCTOYHUKA, HO AOMKHbI MPUMEHSTHCS

C OCTOPOXHOCTbIO, C Y4ETOM BblLLIENPUBEAEHHBIX MPUMEPOB U NpaBun. Tak, ecrnv unbTpauus nadyek BKIoYeHa
C OOMNONHUTENBHBIMU NapaMeTpamu punbTpaLum, TO pe3yrbTaT B HEKOTOPbLIX CIlyYasax MOXeT He
COOTBETCTBOBATb MCXOAHOMY, HEKOTOPbIE JTOKALMOHHbIE Habopbl MOTYT He 0TOBpaxaTbCsi, 8 BMECTO HUX MOTYT
ObITb cchopMUpPOBaHbI Apyrue.

MeHto «®PunbTp» AManora napaMmeTpoB JTIOKaLMn NO3BONSET OrpaHNYnTbL OTODPaKeHNEe HEKOTOPbIX YXKe

06CYNTaHHBIX MHAMKaUUA (HAabopoB) NyTeM:

e  OrpaHW4YeHuI No NapaMeTpruyeckomy cTpoby (ecrnm TakoBOW BKIHOYEH);

e OrpaHW4YeHui No aMniaMTygHOMY KpUTEPUIO (T. €. aMnnnTyaa 3aperncTpMpoBaHHbIX MMMYbCOB OOSBKHA
COOTBETCTBOBATL MOPSAKY pErmcTpauum — MMMNyrbChl, 3aperncTpupoBaHHble paHee, AOSMKHbI UMETb
GonbLlyo amnnuTyay);

e  OrpaHMYeHui NO PACXOXAEHMIO NOKALMOHHBIX aMNINTYA UMMYNbCOB Ha pasHbix MAQD, cocTaBnsoLWmx
Habop (3Has MeCTOMONOXEHNE NCTOYHMKA, KoopamHaThl [MAD 1 3aTyxaHne, MOXHO ONpeaenvTb
NOKaLMOHHY aMMnnUTydy UCTOYHMKA NS KaXaoro kaHana, Habopa, 1 ecnu ata amnimMTyaa ans pasHbixX
MAD otnmyaeTcs, He oTobpaxaTb MHAMKALMIO COOTBETCTBYHOLLEro Habopa);

e orpanHunyeHun PBI1 (PBI1 gomkHO ObiTb HE MeHee onpeaeneHHoN BENNYMHbI);

e  OrpaHWYeHuit No KOOPAMHATHLIM UHTEPBANaMm.

Kpome Toro, moxeT 6bITb 3agaHo MepTBoe BpeMs 4nsi nokauun. MepTBoe BpeMsi OTCUMTbIBAETCSA OT BPEMEHMU
nocrnegHero Mmnysbca AaBLUero fokaumio Habopa 1 BNMsieT Ha 0ToOpaxkeHue NocneayoLmX TOKanmnM3oBaHHbIX
NCTOYHUKOB, PACMOJIOKEHHbIX B 3TON XKE 30HE.

Ecnv pe3ynbTaTtbl fokauumn He NPOXOAAT Yepes Kakoi-To 13 napameTpoB ounbTpa no fokauuy 1 BKItoYeHa
unbTpaums nayek, To U3 chopMMpPOBaHHON NaykK BbIGUpaeTcs crneayrownii Habop, KOTOPbLIN Takke
NpoBepsieTCs Mo YCrNoBUsiM oUbTPa Mo Jiokauuu.

Onummn meHo «PunbTp» AEUCTBYIOT HA NOKALMOHHbIE HabopPbl, MECTOMOMOXEHNE KOTOPbIX YXXe onpeaeneHo

N KOTOpPbIE YXXe NPOLLNN PUIbLTP MO NOKALUMOHHOW 30HE, U (PUIbTP Nayek, T. €. Ha YXXe CrounpoBaHHbIe
Cco0bITUS.

Ovanor «®unbTp» NO3BONSAET COXPaHUTb B OTAENbHbIN hann MHAMKaLUMK, KOTOpble NPoLUnv unbTp.

B pesynbTupytowimii pann gobasnserca nHopmMaumsi 0 IoKauMOHHbIX aMAnnTyaax u KoopamHatax cobbiTui,
PBI1. Ana nmnynbcoB, KOTOpble NpUHaAneXaT HECKOMbKUM NOKaLMOHHbIM HabopaMm, BBUAY HEOAHO3HAYHOCTU
3TUX AaHHbIX, Takas nHopMaLmsa He NPUBOONTCS.

Hwxe npvBegem anropuTm rnokawmm.
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Duznueckoe A3 cobuTHe
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YCMOBKR AMAN0ra "CUNETPaLIMA Mo Nokaumy”

* |ANK CODTBETCTEYIOLMIA KDUTEDHIA ((DMNSTD) He aKTWBMDOBaH

Avarpamme.
2. CTapT MepTEoro BpeMeHu (ecnu
AKTWEMDOEAHD) OT MOMEHTA OKOHUYSHWA
MOCTEQHETD CHIOLMPOBAHHOMD UMIYMECA.

WHomeauus
HE oTofpaxaeTch
Monyyexne u oGpadoTka
HOBOMO NOKALMOHHOTD

3. Mony4eHwe ¥ oGpaboTka HOBOTO
nokaluoHHero Hadopa

Habopa

** ¥apaKTepHoe BPEMA ANA BCEX CXEM NOKALMMK, KDOME 20HHOM, paeHo
XBPAKTEPHOMY PEIMEPY, AENEHHOMY HE CHOPOCT:

** Be3 (PUNETPALMM NaYey - B NPEasnax NoKaLMOHHON 30H:

C CHMMETPELMER NaYeK - B NPEOSNAX NOKELMOHHON TRYNNE

Puc. 4.118. Anroputm nokauumn A-Line

B npuBeneHHbIx B pa3gene 4.7.3 cnyyasx IMHEHON Nokauum anroputM peannsyeTcs criegyrowmm obpasom
(cnepyeT yyecTb, 4TO paccTtosiHne mexay NA3 1 n 2 bonblue, yem pacctosHne mexay MNA3 2 n 3, n cobbiTus
13 3oHbl nesee MNMAD 2 gocturatoT MNMAS 3 0o Toro, kak 6yayT 3apernctpupoBatbl MA3 1):
e And puc. 4.76a 4acTb NOKaLMOHHbIX HABOPOB, COOTBETCTBYIOLLMX COBLITUAM, Npoucieawnm mexay MNAS 1
n 2, MOryT BbITb Takke 3anounpoBaHbl Mexay MNMAD 2 n 3 kak cobbITus, NpouclueLne B TOYKe
¢ koopauHaton 4125 y NAD 2 (cm. puc. 4.766, Hanpumep ans Bpemenu permctpaumm 130 c),
1 oTobpaxatTcs kak CTONOUK BbICOTON B 6 COObITMIA. [MpnynHa NOSIBNEHNS TaKUX MHOWKALUA — OLLMOKM
onpefeneHns CKOpoCTU, pac4eToB BPEMEH perncTpauum npy hopMUpoBaHnM COCTaBMASIOLWLMX COObITUSA
nUMnynbcoB. B uenom cobbiTs 3a rpaHuLamMmn oTpeska 4OCTaTOYHO YacTo NoUMpYOTCS BONN3M ero rpaHuL;
e €Cnu BKITUNTb hunbTpaumio nadek (puc. 4.77), TO BXOASLWME B MAYKM NTOKALMOHHbIE HAabopbl,
pervctpupyemble nepsbiMu 1 noumpyemble Mmexay MNAD 1 n 2, ncknioyvarT NpogomKeHne pacyeToB
niokauum — cTonbuk oTCyTCTBYET;
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e B CNnyyae, Korga pearnbHasi CKOPOCTb 3ByKa BbllLie 3a4aHHON napameTpamMu nokaumm (puc. 4.81a,
uUnbTpauUMsa Nayek BKIYEHa), BUAHO, YTO B NpaBow YacTh 30Hbl [MAD 1-2 cobbiTus He NouMpoBaHsbI,
ofHako psaomM c MNAD 2 (Todka 4125) nmeeTtcs 3 gononHUTENbHbIE NHAMKALUW. OTO NPOUCXOAMWT,
MOCKOINbKY Ans cobbitun ¢ koopanHaTon X 6onee 3000 mm MAD 3 pernctpupyeT nMmnynbcbl paHbLie MA3 1
(MAD3 2 B ntobom cnyvae — nepsbliin). [Nockonbky napameTpammn fiokauum 3agaHa CKOPOCTb 3BYKa MEHbLLIE
peanbHOW, TO NepBble MO BPEMEHN NTOKALMOHHbIE HABOpPbI 3TUX COobbITMIA NnoumpytoTea mexay MNAD 2 n 3,
N, NPY BKITKOYEHHON hunbTpaummn navek, 6nokMpyoT NokaLMoHHbIe Habopsbl, Bkrtovarowme MAD 1 1 2. Mpu
OTKITHOYEHHOW (hunbTpaLmm navek cobbiTus noumpyrotes kak mexay MNMA3 1 1 2, Tak u B 30He TAD 2.

Ecnu peanbHas ckopocTb 3BYKa HWXKe 3ag4aHHON napameTpamu nokauun (puc. 4.816, dounbTpauust navek
BKIOYEHA), BO3MOXEH 3(0(PeKT B3anMHOr0 UCKITIOYEHMS 30HaMM NIOKaLMOHHbIX HAbopOB, NPOMCLIEALLINX
psigom ¢ MNAD (B gaHHOM crniydae — psgom ¢ MAD 1, 2, 3), nockonbKy Ans KaXaoW 30Hbl pacyeT nokasbiBaeT,
YTO MCTOYHUK HAXoOUTCHA B coceHel 30He, a onuus « CoxpaHaTb pesyrbTaThl BHE NIOKALNOHHOW 30HbI»
ONs TMHENHON NOKauumn HeJoCTyMNHa.

4.7.10. O gBOWHbIX peLIeHUAX B NoKauuu
Hacmosiwui pasden nodzomosrneH no mamepuanam . A. TepeHmbesa

PacueTHble NoKaLUOHHbIE anropuUTMbl, MPUMEHSIEMbIE ANS ONPEAEeNneHNss MeCTOMOMNOXEHUS UCTOUHMKOB AD

Ha MoCcKOCTU (MN NOBEPXHOCTU, KOTOPAsi MPUBOAMUTCS K MIOCKOCTU, HANpUMep, LMIMHAPUYECKON)

1 UCMonb3ytoLLne Ans pacyeToB pasHuuy BpemeHu npuxoga (PBI) A3 umnynbcoB Ha npeobpasoBaTeny, kak
npaBuIo, JaloT O4HO peLleHre MecTononoxeHnsa A nctouHrka. OgHako B psige criyyaes, B TOM yucne

B 3aBUCMMOCTM OT (DOPMbI 1 MPOMOPLIMIA TPEYTONBHUKOB, B BEPLUMHAX KOTOPbIX HaxoasTces MNAJ,
cocTtaenstoLme AD rpynny, a Takke 0T MECTOMOMNOXEHUSI UCTOUHMKA, PELLEHNI MOXET ObITb 6onee ogHoro
(oBa). 3710 CBSAZAHO, B TOM YMCHe, C OCOBEHHOCTAMM YACNIEHHOO PELLEHWUS CUCTEMbI YPaBHEHWI, MPUBEOEHHbLIX
B pasgene 4.6.3. 3T pelueHus, B HEKOTOPbIX CIyyasix, MOryT JaBaTb ABa MECTOMOMNOXEHUS UCTOYHMKA,
WCTUHHOE Y NOXHOE.

Ha pucyHkax Huxke npueneH pag opM 30H NMAS 1 MeECTONONOXEHWIA UCTOYHUKOB, @ LIBETOM MOKa3aHbl
0o6racTu peLleHnn pasHoro Tuna:

e  3efeHbli — OOHO peLLeHne, BHYTPU 30HbI [AD;

e  CUHUWI — OOHO peLLeHne, CHapyxu 30Hbl NAD;

e cepbll — ABa pelleHusi, oba cHapyxu 30HbI MAD;

e  KpacHbli — ABa, OOHO BHYTPU, OOHO CHapy»u 30HbI MAD.

To ecTb, ecn AD NCTOYHMK HAaXOAMTCS B KpacHOWM 06nacTu, Kak BHYTPW, Tak U BHe 30HbI MAD, To pacyeT ero
MEeCTOMNONOXeHWs1 Bceraa byaeT AaBaTb ABa peLUeHnsi, 04HO U3 KOTOPbIX — NTOXXHOe. BUAHO, YTO TpeyronbHbIX
30H MAD 6€e3 OBOVHbIX PELUEHU He CyLLeCTBYeT, O4HAKO MUHMMU3NPOBATL 3TOT 3PEKT MOXHO, 3adaBas Kak
MOXHO ©oree paBHOCTOPOHHME 30HbI [TAD (CM. HUXE). DUnbTpaumnsa nadvek, a Takke 3anpet oTobpaxeHnst
noKauui n3BHe 30HbI yaansaT GONbLUMHCTBO NOXHbIX PELLUEHWU, HO HE BCE 1 He BCeraa.

Puc. 4.119. KonuyecTBO peLueHUi Nokauum B 3aBUCUMOCTHU OT POPMbI 30HbI U MECTOMONOXEHUSI UCTOYHUKA
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4.7.11. O6wme pekoMmeHOaLMNM NO BbIMONMHEHUIO JNTIOKaLu

[1na KOppeKTHOW nokaumMm UCTOMHUKOB 4115 BceX TUNoB nokauum B 10O A-Line pekomeHayeTcs:

e pasmelwiatb A3 no Bo3MOXHO Bonee «npaBunbHbIM» CXEMaM: PaBHOMEPHO B JIMHENHOW CXeme foKauuu,
no BepLUMHaM paBHOCTOPOHHUX TPEYronbHUKOB/MPSAMOYrOfbHUKOB B MaHapHbIX CXeMax;

e  BbIMOSHATH OCHOBHYH OLIEHKY NoKaLun Npu CKOPOCTU 3BYKa COrfnacHo pesyrnbTaTam onpeaeneHns
aKyCTU4ecKknx napameTpoB o6bekTa (CM. pasaen. 7.7), Npu BKITHYEHHbIX onuusx «puMmeHnTb
dunbTpaumo navek MAI» n «CoxpaHaTb pesynbTaThbl JIOKALUN BHE NIOKALMOHHOW 30HbIY;

e MpOBEpPATb JIOKaLMIO Npu 3aBegomo Bonee HU3Kom ckopocTu 3Byka (Ha 10—20 % Hmxe onpegeneHHon) Ans
OLIEHKW JTOKaLMi B 30HAX, HEMOCPEACTBEHHO NpuUMbIKaroLWwmnx K MAJ;

e [N COMHUTENbHbIX NOKaLUN NpoBepsATb NOCNeL0BaTENLHOCTL M BpEMEHa pernctpauumn nadvyek Ha
oTaenbHbIX NMA3 ¢ NOMOLLBI0 UHCTPYMEHTOB «PUMBLTP 1 IPOCMOTP» UNN « CUHXPOHHBLIA MPOCMOTPY;

e [puW aHanu3e pe3ynbTaToB foKaLMM UCNOMb30BaTh aanTUBHYHO Nokaumio (cM. pasgen 9.7).

4.8. OO6GpaboTka gaHHbIX — dunbTpauus

Mpouecc akycTU4YecKorm aMMCCUM No OnpeaerneHunio SIBNSETCS WyMonogobHbIM, U, MOCKOSIbKY KOHTPOIb, Kak
npaBuso, CTapatTcsi MPOBOANTbL MPAKTUYECKU MO YPOBHIO LLYMOB (YTOObI BbISIBNSATL kKak MOXHO 6ornee cnabble
N KaK MOXXHO bornee fanekne UCTOYHWUKK, CM. pasaen 7.7.2), ocHoBHOWM npobremon ASK sBnstoTCS nomexu,

a BblAeneHne Tak Ha3blBaeMOW «UCTUHHOM SMUCCUMY, T. €. aKTUBHOCTU OT pasBUTUS AedEKTOB, a Takke
WCKIOYEHME NOMEX KaK Ha aTane permctpaumu, Tak u npu noctobpaboTke, unu, No-gpyromy, unstpaums
OaHHbIX, SIBNSAETCA OOHOM U3 OCHOBHbIX 3aay 00paboTku 1 aHanusa 3apermcTpypoBaHHOM MHOpMaL.

MO A-Line nmeet passutyto cuctemy cunbTpaumm. PunbTpaumsa aHHbIX MOXET OCYLLECTBATLCA Kak Ha aTane
pervcTpaumy faHHblX, Tak U npu noctobpaboTke.

4.8.1. NocTobpaboTka — PUNbLTP U NPOCMOTP

Mpun noctobpaboTke Ha akpaHe TabnMYHOro MPocMoTpa AaHHbIX («Pann — GunbTp TekyLero danna» unm
«®dain — dunbTp 1 NPOCMOTP») MOXHO BbIAENUTL OAHY WM HECKOSBKO 3anucein, U Nocre HaxaTus KnasBuwn
«Delete» oTme4veHHble 3anucu 6yayT yaaneHsl (puc. 4.120). KHonka «CoxpaHnTb» NO3BONSAET COXPaHUTb
N3MeHEeHHbIN bann Nog ApYrMM UMeHeM. YKa3aHHbIN cnocob dunbTpaumm Becbma noneseH npu
KOPPEKTMPOBKe HEBOMNbLUMX aNoB — USMEPEHMS 3aTyXaHUsl, CKOPOCTH, harnoB KanubpoBku, harnnos,
OTPMABLTPOBAHHbLIX APYrMMuK cnocobamu, Ans BblgeneHns Hanbonee NHTEPECHbLIX CUTHANO0B OT YXe
BblAEIEeHHbIX OTAEMNbHbIX MUCTOYHMKOB AJ.

Ecnv nMnynbc nmeeT COOTBETCTBYIOLLYHO eMy ocLuniorpaMmMy (B none drara Hanuyns ocuunnorpaMmmbl
oTobOpaxaeTcs ee HoMep) v Npu 3arpyske daiina sarpyxeH OSC-aiin, LWenyok Ha TakoM UMMyrbce BbiBeaeT
AvarpaMMmy C 3TOW OCLIMINIOrpaMMo.

Crp.  Tekywas

Mpea. |1 vl Cnea. a1 OThpeme 3arngsvrrt.| 3aronoao><| Ypanqre

3akpeme I
MT....

pafy

70.6
16:24.. 106 04 a3 401 2BBe.. 187. 730 44413
0| 132 16:26.. 146 05 a3 401 2.08es.. 213. B33 14615
]| 178 15:26.. 254 05 a3 401 8.10e.. E00.. 678 2450.8
W) 130 16:27.. 257 10 a3 401 287e.. 213, 733 4615.8
] 247 1527 305 05 a3 401 1.29 953. 638 30804
| 343 16:30.. 448 05 a3 401 6.57e.. 487.. EBD 22076
|| 378 15:30.. 470 10 a3 401 3.78e. 280.. E45 16735
| 116 163, 534 05 a3 401 1B%.. 125. 7.0 36435
| 434 16:33.. 624 1 a3 401 4508, 334 B62 18207
[]] 598 1534, 732 05 a3 401 5.16e. J82. 668 1955.8
W) 646 16:36.. 772 10 a3 401 160e.. 111. 70§ 3340.0

E
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
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1 1
2 1
1 1
1 1
1 1
1 1
1 1
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1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

Puc. 4.120. OkHo npocMoTpa 1 chunbTpaumum

4.8.1.1. ®dunbTpauua n ee napameTpsbl

Ecnu B okHe npocmoTpa HaxaTb KHOMKY «PunbTpy, 3arpyaetca guanor «llapameTpbl hunbTpauuny,
OCHOBHOW MOAyNb OUNbTPaLMmM, KOTOPbIN NO3BOMSET peann3oBaTh pasnvyHblie BapnaHTbl U NapameTpbl
GunbTpaumn.
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Mogaynb hunbTpaumm BkoYaeT YeTblpe «0bbl4HbIX» Broka unbTpaummn. Kaxaein brnok dpunetpayum
onpegensietcs MNapameTpom dounbTpaunm u MMeeT 40 Tpex Anana3oHoB. [unanasoHbl kaxagoro 6rnoka
o6beamnHsaTes no norudeckomy «N».

Brnoku domnbTpauun obbeanHaoTes no normdeckomy «» unun «NW» n, BMecte ¢ rmobanbHbIM NapaMeTpoMm
broka «[encteme» (yaaneHne unm coxpaHeHne 3anucen), COCTaBmnsaloT «Lenby unbTpauun.
Hwxe npmBeaAeHbl NPUMEpPbI pasnnyHbIX COMETaHWI YCAOBUA (OUNbTPaLnN.

Ha puc. 4.121 npegcTasneHbl yCnoBus 1 pesynbTaT BbiNoNHeHns Bkritovatowen counbTpaumm (T. e. denctene —
CoxpaHeHue 3anucen, yaA0BAeTBOPSOLLMX kKpuTepusam) no ycnosuio «UJTIN» ¢ ncnone3oBaHmem natm
AnanasoHOoB 1 ABYyx 6okoB. B npvmepe nponsBoanTcs BblaeneHne Ans AanbHenwero aHanmaa natu
BblAepXXeK JaBreHNs N0 BPEMEHMW.

MapameTpbl GrAbBTpaLM

— DeAcTene [eicTBNA Npe-pUnETpa
{” Ypanerne sannceid, yIoENE TEODAKLME KDUTEDUAM [~ He coxpaHare yganeHHele urany nscel 43
¥ CoxpaHeHWe SanWcell, ya0BNe TEOPAIOLLVX KPUMTEPHAM [T He ofipafiatbiBart ytaneHHsle Wnyascel A3
—Onepaumn MapameTn Bonewe  MeHewe Bonewe MeHewe Bonewe MeHewe
WWIH WNW PEBHO  WNK PaBHO WNW DEBHD  WNK PaBHO WNW DEBHD  WNK PaBHO
¢ @& |[Boemaie) ~| J28118  [27ie4 o+ [28917  [23540  + [32559 33412
& | |Bpemafc) | |svos2 |avess  + [3se13 faoesd -+ | |
& =] | = | | = |
| =] | > | | = | |

Aunautyna [n6) { Bpews [c]
87.6
73.8
L) | ]
60.0 B H - "
[ g P u H '__

46.9 - Iﬂr . | 1?_‘

: L ?'l L # L =
32.4
18.6 '25.33E3 28.64E3 31.94E3 35.24E3 38.54E3

Puc. 4.121. Bknioyarowasn ounbTtpaums no ycnosuto «UNMU»

Ha puc. 4.122 nokasaHbl yCroBusi, NepBUYHbIE dannbl (guarpaMmMbl «AMnnuTyga/Bpems»

n «AKTMBHOCTL/Bpemsa») n pesynbtat (guarpamma «AMnnutyga/Bpemsa») Uckniovarowen dpunstpaymm

(T. e. encreue — YaaneHue 3anucen, yaoBneTBOPSOLWMNX KpUTEPUsIM) No ycrnosuio «M» anga yganeHns nomex
oT Teuun B nepmog ¢ 1200-n no 2164-t0 cekyHay no kaHanam ¢ 1 no 4. NapameTpbl noMexu (BPeEMSA 1 KaHanbl)
onpegerneHbl No guarpamme « AKTMBHOCTb/Bpemsi».
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MapamMeTpe! guansTpaLnn

r efictene DeicTenA npe-punoTpa

¢ ¥naneHwe sannced, yOoBNETEOPAIOLLMK KDMTEPMAM! [T He cospasate uaaneHee Hrnyasce! 43

™ CospaHeHme 3anvceil, yA0BNETEOPAIOLLMK KPUTEDWAM [T He ofipafaThiEart yganeHHEIE MMy abce A3
~Onepawn Mapametp Bonewe  Metbwe Bonewe Metbwe Bonbwe MeHbwe

W MK PEBHO  MNK PABHD MK PEBHO MW PaBHD WK PEBHD WMWK PaBHo
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Puc. 4.122. Uckntoyarowana counbtpauma no ycrnosuto «»

Ha puc. 4.123 nokasaHbl YCNOBUS, UCXOAHbIE JaHHbIE (guarpaMMbl «Beibpockl/Bpems»

n «Bbibpocel/AMnnutyga»), pesynbtat Vicknmtovatowen unetpaumm no ycnosuo «ANW». B pesynbTtate us
ncxogHoro darina yaansiTcs No BpeMeHW ABa «Tbl4Ka» UMMYIbCOB C BbICOKMM KONMYECTBOM BbIOPOCOB
(MpeanonoXnTenbHO, MEXaHNYEeCKOW NPUPOABI) U MMMAYNbCbl C ManbiM KONIMYECTBOM BbIOPOCOB, Kak NpaBwurio,
OTHOCSLLMECS K 3NIEKTPOMArHMTHbIM UMMYJIbCHBIM MOMEXaM Ui K cnabbiM KOPOTKMM aKyCTUYECKUM CUrHanam,
KoTOpble Nuwb 1-2 pasa cMOornm nepeceydb nopor.
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MapameTphl uALTpaLMN

r defcTemne JeicTEnA Npe-PunbTpa

{* YpaneHwe samWcell, yAOBNETEOPAIOWMY KPUTEPHAM [~ He cospanare yaaneHHele Mnyisck &3

" CoxpaHeHve 3anucei, y 10BNeTEOPSIoWME KPUTEDMAM [~ He ofipatiaTbiBaTt WlaneHHEIE MMIYnEck &3
—Onepawa MapameTp Bomewe  Metswe Bonewe Metibwe Bonewe Metewe
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Puc. 4.123. Ucknrovarowan (buanpauhﬂ no ycnosuto «UINN»

Ycnosus 1 pesynbTaTtbl Bkniovatowen dpunstpawmm no ycnosuio «M», npuseaeHHble Ha puc. 4.124,
UNIIOCTPUPYIOT BblAeNEHNE OaHHbIX BTOPOr0 HarpyXeHusi, C 0GHOBPEMEHHbIM UCKTHYEHNEM NMMYIbCOB
C KONM4ecTBOM BbIOPOCOB MeHee 4 (cM. gnarpammy «Beibpockl/AMnnntyaay).
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Mapamerpel hrnsTpaLmmn

— DeitcTerne HeficTena npe-punsTpa
" YnaneHue sanvceit, yA0BNE TEOPAOLLMK KPTEPHAM [T He cospaHaTh YaaneHHBIE MMIYIbCE A3
* CoxpaHeHwe sanwcedl, yaoBNeTEOPAILLNX KPUTEDUAM [~ He ofipatiaTbieare YdaneHHsIe MMy Abcel &3
—Onepawa MapameTn Bonewe  Metbwe Bonswe Metewe Bonswe Metewe
W WK PEEHO  WNW PaBHO WNW PEEHO  WNW PEBHO MMM PaBHO  WAW PEBHO
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Puc. 4.124. Bkniovarowias cpvmb'rp'auuﬂ no ycnosuto «U»
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a) 6)
Puc. 4.125. NMapameTpbl hunbTpauum — a) no agvanasoHy u 6) no opmyne

4.8.1.2. ®dunbTpauusa no chopmyrie U No permoHy

Mogayrnb unbTpaumm BKoYaeT ABa 0COObIX MHCTPyMeHTa — ®unbTpaums no dopmyne u dGunbTpaums no
PErvioHy, KOTopble MOTYT BbITb YacTbiO «Lienu» uUnbTpauUmn.

PunbTpauus no dopmyrie NO3BONAET BbIAENATb MU UCKOYATb MMMYIbCbl MO COOTHOLLIEHUSIM ABYX
napamMeTpoB — Tak, HanpuMep, NOCKOJbKY CUTHanbl UICTUHHOW AMCKPETHON A, Kak npaBuno, ObICTpo
HapacTalT 1 MeJIeHHO crnajaroT, TOrAa Kak y LYMOBbIX CUTHaNO0B M CUrHaroB HenpepbiBHON AD Nk MoXeT
NPUXOAMTBCS Ha MOYI0 YacTb UX ONMTENBHOCTM, PEKOMEHAYETCS UCKM0YaTh UMMYIbChI, Y KOTOPbIX Bpems
HapacTaHusi 6onbLUe NoNoBUHbLI ANNTENbHOCTH.

MapameTpbl ounbTpauum B 6noke «lMpumeHnTb dunbTpaumio no dopmyriey BKIOYaoT criedyowmne nons:
o «[lapameTp 1» — nepBbIi NapaMeTp, BblOMpaeTcs n3 cnmcka (puc. 4.125);

«=» — TUM OTHOLLEHWUS, MOXET ObITb «=», «<», K<=», «>», «>=»;

«a» — Koa(hPULMEHT «a», BELLECTBEHHOE YMCIO, NCNONb3yeTCHa C MoaudukaTopom «tdelta ay;

«*» — PYHKLMSA, MOXET ObITb «*», «/», «lg», «In», «expy;

«lMapameTp 2» — BTOpon napameTp, BeIBUpaeTcsa N3 cnucka, aHanorm4Ho nepBoMy napameTpy;
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° «+» — JencTBne, MOXeT ObITb «+» UNN «-»;

e «b» — koappurLmeHT «by», BellecTBEHHOE YNCNO, UCNONb3yeTCa ¢ MoaMduKaTopoM «xdelta by.
Taknm obpasom, NpocTon PUnbTP, NoKasaHHbIN Ha puc. 4.126, uiTaeTcs Tak:

«WckntounTb Bce AD umnynbcbl ¢ nmMTensHOCThIO 6 1 6onee, y koTopbix Bpemsi HapacTaHust 6onblue
NONOBUHbI OnMTenbHOCTUY.

— OeiicTeme [efcTsnA npe-punsTpa

(* Vaanerue 3anucell, yAOBNETEOPAIOLLAX KPUTEDMAM [~ He coupanaTs unaneHHke Mnyabee A3

™ CoxpaHeHwe sanvcell, yA0BNE TEOPAILME KPUTEDUAM [~ He ofipataTbibars Yo ansHHbE HMnYibck &3
—Onepawin Mapametp Bonbwe  MeHbiue Bonble MeHbiwe Bonbuwe Metbiwe

P MK PEBHO MMM PEBHD WMW paBHO  WAW paBHo MMM PEBHO WK pasHo
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[auTentHOCTE, [MKc] | Bpema napactanus, [Mkc]

11 10 100
Puc. 4.127. ®unbTpauunsa no copmyne. Pesynbrar

B paccmartpuBaemom npumepe unbTpauus no popmyne paboTtaeTt kak 00bl4HAs NIMHEHAsA PYHKUMS —
KO3a(bpULMEHT «a» onpenensieT JonyckaeMoe COOTHOLLEeHNe OnMTenbHoCTU 1 BpemeHn HapacTaHus unm yron
HaKMNoHa NHWUK rpaHnLbl dunbTpa, a Ko3aPUUNEHT «b» MOXET 3agaBaTb ee «TOHKOe» CMeLLeHWe — CABUT Mo
ocn Y.

MogaudukaTtopsl «tdelta a» n «tdelta b» (Takke BelLeCTBEHHbIE YMCMA) UBMEHSAIOT rpaHuLy ounbTpa,
B 6ONbLUMHCTBE CriyYaeB B CTOPOHY pacluMpeHus. Tak, Hanpumep, BblpaXKeHune

RT > 0,5 (x0,2) * DUR TtpakTyeTcs kak RT > 0,7 * DUR kak B crniy4ae BKNOYaloLWen, Tak U UCKITYatoLLen
dunbTpaumn.

Mo MHeHuto aBTOpa, ncnosrb3oBaHne MO/J,I/Id)VIKaTODOB CHMXaeT NoHnMaHune pa60TbI cbmanpa n BegetT
K BO3MOXXHbIM OLUMGKaM. KOS(b(*)I/IU,I/IeHTbI CbOpMyrIbI JNyyvule 3agaBaTb B ABHOM BMOE U KOHTPOJIMPOBATb
BbIMOJIHEHNE (bI/IJ'IpraLI,VII/I Nno COOTBETCTBYHLWNM AnarpamMmmMmam u Tabnuuam.

Vicnonb3oBaHne pyHkumin «lg», «Iny, «exp» nNo3BOnseT BbINONHATL (PUNBTPALMIO MO KPUBONIMHENHBIM
rpaHuuam. Npy 3TOM BaXkHYH0 porb urpaeT noadop KoaddUUNEHTOB «a» 1 «by», KOTOPble CUMbHO BIIUSAIOT Ha
napameTpbl pyHKUUKN unbTpauun. PekomeHayeTca nogduvpaTts napameTpbl (unbTpytoLen yHKLMK
npeasapuTensHo, Hanpumep, B Excel — cm. puc. 4.128. Ha pucyHke Ha npumepe anarpaMmMbl KOSIMYECTBO
BbIOpOCOB/amMnnnTyAa Noka3aHo, Kak C MOMOLLbIO BbIbopa COOTBETCTBYHOLNX KO3 PULIMEHTOB BbIOpaTh
OaHHble 4Ns COXPaHEHUS UMK yAaneHusl.
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Hue cuctem A-Line
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Puc. 4.128. Ucnonb3oBaHue norapudpmmyeckux dpyHkuui. Moadop koacdduumeHToB
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Puc. 4.129. ®unbtpauus no cdopmyrne ¢ norapucdpmamu. UcxoaHble AaHHbIe (a) n pesynbTaThl (6)

88.0

PesynbTathl hunbTpauum no dopmyne «Boibpockl < 350 In (AmnnuTyaa, [aB]) + 20» (C coxpaHeHnem 3anucen)
npveegeHbl Ha puc. 4.129.

dunbTpaums No permoHy paboTaeT TOMbKO AN1S KOPPENSLMOHHBLIX AnarpaMM. HeoBxoamMmMo BelgeNuTL Ha O4HOW
13 Taknx gnarpamm pervoH B BUAE MHOTOYrOfbHMKA M BKITOYNTb 3TOT PETMOH B NapaMeTpbl hunbTpaumm.
MockonbKy hmnbTpauusa No permoHy No3BONSIET MCNOMb30BaTh NPY BbIAENEHNN YBENUYEHNE, a TaKkKe
KoMBrHauum ¢ Apyrumm napameTpamu n 6nokamm punbTpanmmn, onepatop nonyyaeT MOLUHbIA MHCTPYMEHT
BblAENEHWS UITM UCKITHYEHNST MHTepecyowen ero nHdopmaummn. Tak, Ha puc. 4.130a nokasaHo BblaeNneHne
pernoHa ¢ BbISIBIEHHbIM NPOMYCKOM Ha gnarpamme «Amnnutyaa/Bpemsa». Ha puc. 4.1306 noka3aHO OKHO
dunbTpa, CHOPMMPOBAHHOTO ANS yaaneHus kaHana 11 (proneTosbi) B 3TOM pervoHe (Nponyck 6bin BbiSBREH
PSAOM C 3TUM KaHarnom).
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Puc. 4.130. BbigeneHue permoHa u KOM6GMHMpoOBaHUe ¢ 6IOKOM hbunbTpaLmm

4.8.1.3. [JononHutenbHble NapamMeTpbl hunbTpaunm

[ononHutenbHble NnapameTpbl ounbTpauum (puc. 4.131) BKNHOYAOT HECKONBKO ONuuii. PUnbTpauma
CcuHda3HON NoMeXxm No3BOMSET UCKMYNTL (UK, HA0BOPOT, NMPOaHanM3npoBaTh) CUHMA3HBIE MOMEXH,
T. €. MOMEXu1 B BUAE CUrHanoB, PErMCTPUPYEMbIX OQHOBPEMEHHO Ha HECKONBbKMX KaHanax. Takne noMexm
nmetoT, B 6OMbLUMHCTBE CryYaeB, SMEKTPOMAarHUTHYHO NpMpoay Y MPOUCXO4AT, Hanpumep, OT NPOLEeCCoB
CcBapku psiaoM ¢ mectoM nposegenns ASK, oT cunoBbix kKabenewn, nepebpoLLleHHbIX Yepes Unm nog
curHaneHbiMy kabensmu. CvHdasHble NOMexXn yaanstoTCs BKIIOYEHUEM TPUITEPHOM KHOMKK «puMeHnTb
huUnbTpaUmMIo CMHdasHon nomexun». EQUHCTBEHHBIM NapaMeTpoM 31O onummu senseTca «MakcumanbHoe

pasnuyne BO BpeMeHax Npuxoday, KoTopoe NpuHUMaeTcs, Kak npasuno, oT 3 4o 10 MKc.

Ynanste cuHgasHble NoMexu criedyeT Ha HayanbHOM aTane 06paboTku AaHHbIX, A0 YAANEeHUs Kakux-nmoo
APYTVIX UMMYNbCOB, T. K. €CINK B X04e APYruxX unbTpauuii 6yaeT yaaneH, Hanpumep, oavH UMMysbC U3 napsbl

CUHXPOHHO npuLleaLmnx, To hunbTpauuns cuHgasHoM NoOMexXy He NO3BONNUT YAANUTb NapHbIA eMy.

MpumeyaHue:

Ypanutb CVIHq)a3HbIe nomMexu, COOTBETCTBYHLLIME TOJIbKO KaHallamMm onpep,eneHHon NOKaLNOHHOM 30HHbl,
MOXXHO C NOMOLbIO ananora «vamprau,vm no nokaunm», NyHKT «Pasnnyne BpeMEH npuxoga AO0JIKHO

COCTaBNsATb HE MeHee» (CM. pa3gen 4.8.2).

= [ TpuMEHHTE PHNETRALMID NAYEr, MNYNBCoE &3

JLLonoAHUT ekHEIE AEHCTEMA
[~ YaaneHue gaHHbIK © NAPAMET PMUECK MY KaHAN0B
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& [ [pHMERHTE SHABTPAUMIO CHHDa3HOH natexy |

= [ TpHMEHHTE SHABTRAUME HMNYARCOE A CASIYOWIME 38 NPESLILEHHEM MAKCHMENEHOR ANHTEAEHOCTH
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CoxpaHmTe |
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Puc. 4.131. lononHutenbHbIe NnapamMeTpbl hunbTpaumm

dJManpauvm navyek MMnysfnbcoB AD nosBonsieT BbIOENUTD onpepgerieHHoe KoJim4yecTBo NMMYJibCOB, KOTOPbIe

OTHOCSITCA K 0OgHOMY cobbITUIO (Nayke). MNapameTpbl BblAENEeHUA Ha3HavaTcea B guanore «llapameTpbl Nayku
nmnynbcoB A9» (puc. 4.132), KOTOPbIN aHANOMM4YeH TakoOMy Xe auanory okHa «[lononHuTenbHbIe onuum
nokaumm» (pasgen 4.7.5). OcHOBHOE pasnuune ¢ guanorom «JononHUTENbHbIE OMNLMK FIOKaALMnU» —
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dunbTpaums pabotaet co Bcemn NAD, nCnonb30BaHHLIMU NPY KOHTPone, a He ¢ NAD onpeaeneHHon rpynmbl
nokauun. M, KoHeuHo, hunbTpaums nayek, kak u Bce onepaumm MeHto «PunbTp 1 NnpocmMoTp», paboTaeT ToNbKo
npu noctobpaboTke.

MapameTpbl Na4ykn KMMynbcos A3
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o
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BBEJ:LHTE HOrMEPS AN AHANAZ0HE! KEAHAN0E, PA30EneHHEIE ZANATEIRA,
Hanpurtep: 1.3.5-8 unw 141,143, 24 - 2/4.
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" Mepebii [cTapTOBLEA] WMNYNLE 43

Puc. 4.132. NapameTpbl na4yku umnynscoB A3

MapameTp 6noka «[enctene dounbTpay onpenensieTcs B okHe «lMapameTpbl punbTpaummy, napameTp
«[n1MTenbHOCTb NayknM MMMYbCOBY rpynmnbl «lapamMeTpbl BblAENEHNS Navyknuy 3agaeT BpeMs nayvku, B Te4eHne
KOTOPOro perncTpupyeTcst 3Haunmasi MHpopmauns,— 3T1 3annucu coxpaHsaTes unu ygansortes. Mepteoe
BPEMS OTCYUTBIBAETCS OT 3aBepLUEHNS BpeMeHn OnuTenbHOCTM Nayku.

Ecnu B HacTporikax 0CHOBHOMO okHa «[lapameTpbl unbTpaummny BbibpaHo gernctene « CoxpaHeHue 3anucen,
YOOBMETBOPALLNX KpUTEPUAMY (3TOT XKe napameTp nokasaH B He4OCTYMHOM Af1S U3MeHeHu 6roke
«[Oewnctue unbtpa» ananora «lapameTpbl Nayky MMNynbCcoB AD»), TO 3anncK, 3aperncTpMpoBaHHbIE MOCHe
3aBepLUeHnst nMTensHOCTH Navkm 1 B TedeHne MepTBOro BpemMeHu, UCKIM0YakTCs U3 pe3ynbTUpPYHoLLEero
danna.

Ecnun xe pencTteue 3afaHo Kak «YaaneHue 3anucen, yaoBneTBOPSOLLNX KPUTEPUSMY», TO U3 pe3ynbTUPYIOLLLEro
dhavina yaansaiTcs 3anvicu, 3apermcTpyupoBaHHble B TedeHne AnutenbHOCTU Nadkym UMMNYNbCOB, Y OCTaKTCH
3anncu, 3aperMcTpupoBaHHbIe B TedeHe MepTBOro BpeMeHw.

Ecnu 3apgaHbl napameTpbl « AMNNUTYAa CTapTOBOro MMMNyNbCa He MeHee» unn «KaHan ctapToBoro nMnynsca
nayvkm», nadka HaYMHaEeTCsl TONMbKO MOCIE BbINOMHEHUS 3TUX YCIIOBUIA.

Mmnynbebl, He nonasLive B Nayku, o6pabaTbiBaloTCA B COOTBETCTBUM C YCOBUSMU «[eicTBre dhunbtpar.

BAXHO:
Mockonbky B O A-Line nayka COCTOUT HE MEHEE YEM 13 OBYX UMMYMbCOB, «OOUHOYHbBIEY» UMMYMbChI
He obpasytoT nayek. Mpu Bbibope AencTena «CoxpaHeHne 3anucen, yaoBneTBOPSOLLNX KpUTEPUAM»
1 UnbTpaumm Nadek «0ANHOYHbIE» MMMYIbChl HE NoMaayT B pe3ynbTupyoLwWwui dans.

Ecnu B napameTpbl hunbTpaLmm BBeAEHb! KakMe-TO AOMOMHUTENbHbIE YCIIOBUS, HAanpumep, 3agaHnem
napameTpoB hunbTpauunmn no ananasoHy, To oHn aencteytoT NOCTIE BblaeneHns nadek Ha Bce npollelme
GunbTp MMNynecbl. To eCTb eCnn, HaNpyUMep, 3agaTh AMana3oH COXpPaHSAEMbIX KaHanoB 1 unbTpaumio navex,
TO cHavarna byayT BblgeneHbl NaykM B COOTBETCTBUM C 3a4aHHbIMU MapamMeTpamu, a NoTOM M3 Bbl4ENEHHOro
noToka AaHHbIX OyayT MCKITHOYEHbI KaHarbl, HE NonasBLUNe B AUaNa3oH.

[Mpoyre napameTpbl Auanora COOTBETCTBYIOT NapameTpaM aHanorMyHoro okHa «[JononHuTenbHbIE Onumm
nokaumm» (pasgen 4.7.5).

MpumeyaHue:
dunbTpauma naydek NO3BOMSET peann3oBaTb KOHLEMNUUIO NCNONb30BaHNSa cTopoxeBblx MNMAJ. [ins aToro
HY>KHO BblOpaTb «YaaneHue 3anucen, yaoBrneTBOPSLWNX KPUTEPUAM», B Ananore onpeaeneHms navyek
3a[aTb COOTBETCTBYHOLUME NAapaMeTpbl BbiAENEHMS Nayek, a B Nosie Ha3HaYeHnsa kaHana ctTapToBoro
UMNynbca Navkn 3agaTb KaHanbl, yCTAHOBMEHHbIE B KAYECTBE CTOPOXEBbIX. [ocne BbINONHEHMWS
GdunbTpaLmm n3 ncxogHoro danna dyayT UCKIHOYEHbI NaYvkK, B KOTOPbIX CTAPTOBbIE UMMYIbChI Oblnn
3aperncTpupoBaHbl 3a4aHHbIMU KaHanamum.
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dunbTpaums UMNYNbLCOB, CrieAyloWmUX 3a NPeBbILLeHNeM MaKCMMaribHOW ANUTENbLHOCTHU, NO3BONSET
WCKIIOYUTL (UM COXPaHUTb) MMMYMbChI, CrieaytoLime 3a UMnynbcoM ¢ coriarom «Dx». Takvme MmnynbCebl,
MOCKOMbKY UX Hayaro onpeaensieTcs BpeMEHEM 3aBePLUEHNS NPEAbIAYLLErO, ABMSOTCA GecnonesHbiMm

(v faxe BpeaHbIMMW) ANs NoKaLum 1 MO3TOMY AOIKHbI ObiTh YAaneHs! npy noctobpaboTke.

4.8.1.4. [JononHuTenbHble OencTeus

Mpynna «JononHuTenbHble 4ENCTBUAY NO3BONAET YAanuTb AaHHbIe NapamMeTpuyecKknx KaHanos (4To NonesHo,
€Cnv JaTYMKOB AaBEHNS UINN MHBIX NapaMeTPOB HE NCNOMNb30Baroch) U AaHHbIE O LWyMax, KoMmaHaax

W KOHTpoOnnepax. YaaneHve 3aTon nHdopmaumm (0cobeHHO AaHHbIX O LyMax) NO3BONseT 3HaYUTeNbHO
coKpaTuTb pasmep danna (MHorga Ha Nnopsgok), Ho Aenaet HEeBO3MOXHbBIM aHanva noanoporoBoro Wyma, 4to
HeobX0AMMO MpU BbISIBIEHWM TEYEN 1 NPOMYyCKOB.

BHumaHue:
[ns Bcex TvnoB uneTpaumm pekomeHgyetcs (cMm. pasgen 10.1):
e  BCerfa COXpaHsiTb OpUrMHarnbHbIA ann aHHbIX;
e epep OLEHKOM NoKaumm NpUMEHSATb (bunbTpauuto MMnynbcoB AD, cneayoLmx 3a NpeBbILLEHNEM
MaKCMMarnbHOW ANIMTENBHOCTY;
e yaanATb MHOPMAaLMIO O LyMax, KOMaHaax v Np. Ha NepBOM aTane 06paboTKM AaHHbIX.

4.8.2. dunbTpaumnsa — dunbTpauma no fnokaumm

Ounanor «®unetpaumsa no nokaumm» (puc. 4.110), Bbi3biBaeMbln KHOMKON «OPunbTp» okHa «[lapameTpbl CXxembl
rniokauumy», No3BOMsieT OrpaHUYnNTL MOTOK OTOOpaXKaeMblX Ha NTOKALMOHHbLIX AMarpammax JaHHbIX B pexXmnmax kak
odhnaviH, Tak u oHnanH. Kpome Toro, B pexxume noctobpaboTkn MOXHO COXpaHATb B OTAeNbHOM channe
BblAeMNeHHbIE C NOMOLLbIO 3aaBaeMbIX KpUTEPUEB NUMMYIIbChI.

Onanor «®unbTpaumsa no nokauumny okHa «llapameTpbl cxeMbl nokauum» nogpobHo pa3obpaH B pasgene 4.7.6.
4.8.3. Npe-hunbTpaumusa

MO A-Line no3BonseT BbINOMHATL T. H. Npe-punbTpaumio, T. €. ucknioveHme AS MNynbLCOB MO onpeaerieHHbIM
napameTpam Ha atane pernctpauun, 4O nx 3anucu B hann. dunbTpaumns BbINOMHAETCH NPU BKIHOYEHHOM
nepekntoyartene «Mpe-punbTp» (CM. puc. 7.3) 1 COOTBETCTBYIOLLIEN HACTPONKE NapamMeTpoB unbTpaLum

(cm. puc. 4.133). MNMapameTpbl Npe-hunbTpaLmm aHanorMyHbl napaMmeTpam oObIMHON ounbTpaumu,
npueeneHHou B pasaene 4.8.1.

Ecnu okHo napameTpoB unbTpaumm Bei3BaHO ANs 3a4aHns napaMeTpoB npe-ounsTpaumm, CTaHOBUTCS
OOCTynHow rpynna «Jencteus npe-gunstpa». 34eck NoA «yAaneHHbIMU umnynscamm AD» MMerTCH B BUAY
MUMMYNbChl, HE NpoLleLmne npe-punsTpaumio.

[ns Toro 4ToObl 3anpeTnTb coxpaHaTb B ALD-chann nmnynsckl A3, He npolewme npe-ounsTpauuio,
HeoOXoaMMO YCTaHOBUTL NepekntovaTens «He coxpaHaTb yaaneHHsle numnynscbl AD». He coxpaHeHHble
B ALD-cbavin umnynbchbl Takke He OyayT oTobpaxaTbCs Ha rpadomkax 1 y4acTBoBaTb B JIOKaLUK.

[ns Toro 4Tobbl He oToBpaxaTb Ha rpadukax yaaneHHble MMNynbCbl AD 1 UCKITHOYUTBL UX U3 YMUCNa MMMYbCOB,
y4yacTBYOLMX B NOKauuu, cregyeTt yCTaHOBUTb NepekntovaTens «He obpabaTtbiBaTth yaaneHHble nMnynscbl AD».
B cny4yae Bbibopa gaHHoM onumm umnynscbl AQ, He npolwealve npe-unsTpauuo, ByayT 3anncaHsl B dann.

Mpe-punbTpauns He pekoMeHayeTCs K MPUMEHEHWI0 HacToALLMM PyKOBOACTBOM U 34eCb HE paccMaTpuBaeTes,
MOCKOSbKY B npakTudeckom ASK nyulle 3anuckiBaTb BCIO PErMcTpupyemyto MHGopMaumto, a moTom
1nbTPOBaTb €€ — TaKk MEeHbLUE BEPOSITHOCTb NOTEPSITh HYXKHbIE AaHHbIE.
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Puc. 4.133. Npe-cdnnbTpaumsa — 6nok «Mpe-punstp»

CpeAacTBa OLLEHKMN COCTOSAHUSA 00 bEeKTa KOHTPOnNA

CornacHo [6] 1 [8], BbIABNEHHbIE U NAEHTUDULMPOBAHHBLIE NCTOUYHMKN AD peKOMeHAYeTCs pa3faensaTb Ha
YeTbIpe Krnacca, Npu 3TOM KaXX4oMy KIaccy COMoCTaBnsATCS onpeneneHHble AeNCTBUS:

NCTOYHUK | Knacca — NacCUBHBINA MCTOYHUK, COOTBETCTBYET HeonacHoMy AedekTty. Ero permctpmpytoT gns
aHanusa gMHaMMKK NOCrneayoLero passuTus;

NCTOYHUK Il Knacca — akTUBHbLIV MCTOYHUK, COOTBETCTBYET Pa3BUBaIOLLIEMYCH, YMEPEHHO ONaCHOMY
aedekty. Ero permctpmpytoT u cnegdar 3a passBMTUEM CUTyaumm B NPOLECcce BbIMOSTHEHNS AHHOMO
KOHTPOMS; OTMeYatoT B OTHETE M 3anMCbiBalOT PeKOMeHAaLMM Mo NPOBEAEHWIO OMOMHUTENBbHOrO KOHTPOMS
C MCMOoNb30BaHMEM OPYrnX METOAOB;

NCTOYHUK Il Knacca — KpUTUYECKN aKTUBHBIA UCTOYHWUK, COOTBETCTBYET pa3BMBaoLLEMYCS] ONAaCHOMY
aedekTty. Ero permuctpupytoT u cnegar 3a passMTUEM CUTyaLMy B MPOLLECCE BbIMOSTHEHNS JAHHOMO
KOHTPOS; OTMEYaloT B OTYETE U 3anNUCbIBaOT peKOMeHZaumny no NpoBeAeHN0 AONOMHUTENBHOIO KOHTPONSA
C MCMONb30BaHNEM OPYrMX METOAO0B; NPEANPUHMMAIOT Mepbl MO NOATOTOBKE BO3MOXHOIO copoca Harpysku;
NCTOYHMK IV Knacca — KaTacTpoUYECKN akTUBHbBIA UCTOYHWK, COOTBETCTBYET KaTacTpodunieckn onacHoMy
aedexty. MNpn pernctpaumm nctodHuka IV knacca npoBoaaT HEMeANEHHOE YMeHbLUeHne Harpy3sku o 0
nnbo 3HaYeHus1, MpU KOTOPOM Kracc UcTovHuka AD cHuautcs go yposHs Il unu lll knacca. Mocne cbpoca
Harpysku nNpoBoAsiT OCMOTP 06bekTa 1, Mpu HEOOXOAUMOCTU, KOHTPOMb APYIMMU METOAaMM.

WcTtounukm [I-1V knacca JomkHbl BbISBASTLCS BO BPEMSI KOHTPOIS, OHNanH (cMm. pasgen 9.5).

no

A-Line BkntovaeTt peann3auunio psaaa cuctem n Kputepmnes KﬂaCCVICbVIKaLI,I/IVI A3 MCTOYHUKOB MO CTEMEHU

aKTUBHOCTMW:

aMnnuTyaHbin kputepui (peannsaums no MNMbB 03-593-03 1 no EN 14584:2005);
nokasbHO-gUHaMUYECKUIA KpUTEPUN;

anarpamma «S-Hy;

CTaTUCTUYECKUI KPUTEPUIA.

Knaccudvkaumst ICTOYHMKOB AD MO APYrUM KpUTEPUSIM, B T. Y. NpuBedeHHbIM B [NMpunoxeHun 3 [6], Takke
BO3MOXHa, HO KraccudukaLums no Kputepusm, NpMBeAeHHbIM Bbille, aBToMaTusmposaHa. Kpome Toro, oueHka
Mo HEKOTOPbIM KpuTepusam peannsosaHa B nporpammax AE Workbench n Acoustic Emission Data Analyzer

(cm.

Mpunoxexwue 2).
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MpumeyaHue:
Mockonbky AQK nmeeT geno, Kak NnpaBuro, ¢ fokanbHbIMUM UCTOYHUKaMK AD (TpeLumnHonogo0HbIe
AedeKTbl, HECMNIOLHOCTH, MECTHAs KOppo3ust), Mpu NocTobpaboTKe oueHKa K krnaccudmkauus no
BGONbLUMHCTBY KpUTEPMEB AOMKHA BhINOMHATLCA NO dharinam, coaepalim gaHHblE OAHOIO KOHKPETHOMO
WNCTOYHMKA.

4.9.1. AMNAUTYAHBIA KPUTEPUN

AMNNUTYAHbIE KpUTEPUKM, paboTaroLimne ¢ NoUMPOBaHHBIMU COBLITUAMU, LLIMPOKO MCMOMb3YHTCHA NPU OLIEHKe
AQD MCTOYHMKOB Kak B pearlbHOM BpeMeHH, Tak 1 npu noctobpabdoTke. B MO A-Line amnnuTygHbIA KpUTepuii
nmeeT ABe peanu3aumn:

e  JIOKALUMOHHO-aMNNUTYOHbIN KpuTepui, 6nunskun k nonoxeHunsam MNb 03-593-03;

o amMnnNUTyAHbIA kKpuTepuin cornacHo EN 14584:2005 (hakTnyeckn Takke NokaunmoHHO-aMNNTYOHbIR).

O6e peanusauumm MMeKOT crnegyrowmne obLume ocobeHHOCTH:

e  aMNAMTYOHbIA KPUTEPUIN — STO KPUTEPUI NOKALIMOHHOIO TMNa, T. €. OH paboTaeT ¢ NoUMpOBaHHbIMM
COObITUSIMM 1, COOTBETCTBEHHO, IOIMKEH NpeaycMaTpuBaTh HasHavyeHve 1 hopMUpOBaHNE NTIOKALMOHHON
rpynnebl;

e Ha pesynbTatbl paboTbl KpUTEPUS BOMbLLOE 3Ha4YEeHNEe OKasblBaeT KOIMMULMEHT 3aTyxaHnsi, KOTOPbIN
onpegenseTcsa B ananore «[JononHuTenbHbIe ONLMN NOKaLumn» COOTBETCTBYHOLLEN NMOKaLMOHHON rpynmbl.
Mpn HeEKOppPEKTHOM onpeaeneHnn koadUuUNeHTa 3aTyxaHust KpUTepuin Takke byget paboTatb
HEKOPPEKTHO;

e Mpu ucnonb3osBaHun amnnutygHoro kputepus MO A-Line, kak B cootBeTcTBMM C M5 03-593-03, Tak
n B cootBeTcTBMM ¢ EN 14584:2005, HY>XHO NMPUHMMAaTL BO BHUMAHWE, YTO NPU OLEHKE HE NPOU3BOAMTCSA
BblAeneHve pasnmMyHbiX UCTOYHUKOB — BCS NOKaLMOHHAs rpynna paccmaTpmBaeTCcs Kak OANH UCTOYHUK.

BbiBoA: aMnnuUTyOHbIN KPUTEPUI MOXKET ObITb MPUMEHEH A1 OLLEHKM TEXHNYECKOrO COCTOSHUSA 0O BHEKTOB
KOHTpOIs ¢ y4eToM ocobeHHocTen ero peanusaumm B MO A-Line. [Inga oueHKKM Knacca onacHOCTU JTIoKanbHbIX
WUCTOYHMKOB PEKOMEHAYETCH MHAMBUAYANbHO BbIAENSATb UX, UCNONb3ya OunbTpauunio no nokawumm

(cm. pasgen 4.7.6), TeM caMbIM OLLEHMBAs COCTOSIHWE NoKanbHON o6nact o6bekTa KOHTPOIS; 5151 OLEHKM
KonunyecTBa NoLMpPOBaHHbIX COObITUN Ha BblAepKKax — BblAeNATb PunbTpaumnen 3T1 BoIEPXKKN MO BPpEMEHN
(cm. pasgen 4.8.1).

4.9.1.1. JlokaunoHHo-amnNNUTYAHbIN KpuTepun no MNMbB 03-593-03

B cootBeTcTBMM € npunoxeHuem 3.1 [6] (MB 03-593-03) amnnuTygHbIN (MY NOKALMOHHO-aMMAUTYOHbIN,
cM. puc. 4.135) kpuTepuin AOIMKEH NPUMEHSITLCH K BbISIBIIEHHLIM UCTOYHMKaM AD 1 3aperncTpmpoBaHHbIM OT
HUX cobbiTnsM. [Npu knaccudurkaumm ncnonb3yeTcs NnokaunmoHHas amnnuTyaa cobbiTui, onpegeneHHas

C Y4ETOM 3aTyXaHus.

B cooTtBeTcTBUMM € nonoxeHuamm Mb 03-593-03 B npeaBapuTENbHbLIX SKCNEPMMEHTaX OnpeaenseTcsa rpaHuyHasi
amnnuTyga At, KOTOpas COOTBETCTBYET POCTY TpeLmHbl B MaTepuare. B kadyecTBe rpaHnyHON amnnutyabl
06bIYHO MCMONb3YIOT BennynHy, Ha 20-30 ab npesbiwaroLwyo ypoBeHb nopora, NMbo npeasapuUTensHO
OMNpEeENEeHHyYI0 B 3KCMIEPMMEHTaxX ¢ oOpasuamu 13 TOro XXe Matepuana amnnauTyay, npyu KOTopor MeHseTCA
xapakrep guddepeHLmanbsHOro aMnIMTygHoro pacnpegenexus, nnbo Apyryto BENUYMHY, Haxo4saLyocs
B AvanasoHe mMexay NoporoM v amnnnTyaoun, permcTpauns KOTopon CBMOETENbCTBYET O AOCTAaTOYHO aKTUBHOM
pa3BuTum TpewuHbl (cm. [40], cTp. 181). B MO A-Line no ymonyaHuto rpaHnyHas amnnutyaa npyuHMMaeTcs Kak
90 gb (cm. puc. 4.135).
[anee onsa Kaxgoro NCTOYHMKA 3@ BbIOpaHHbIA MHTEpBarn HabniogeHVs BIYMCNAIOT CPEAHIo aMnnmTyay Acp
He MeHee Tpex MMMYIbCOB C UHAMBUOYANbHON amMnnnTyaon Ac.
Knaccudumkaumio MCTOYHMKOB MPOM3BOAAT crnegyowmum obpasom:
®  VCTOMHUK | Knacca — NCTOYHUK, AN KOTOPOro BblYUCIIEHWE CpeaHEN amMNNnUTyAbl UMMYNbCOB
He NPoM3BOAMIIOCH (MOTy4YEHO MEHEE TPEX MMMYIbCOB 3a MHTepBan HabnoaeHns);
e nCTOYHMK Il Knacca — NCTOYHMK, ANst KOTOPOrO BbINOMHAETCHA HEPaBEHCTBO: Acp < Ag;
e UCTOYHUK Il KNnacca — UCTOYHKMK, 4Ns1 KOTOPOrO BbIMOMHAETCS HEPaBEHCTBO: Acp > Ay;
e  UCTOYHMK IV Knacca — NCTOYHMK, BKINIOYAIOLWMIN HE MEHEE TPeX 3aperncTpupoBaHHbIX MMMNYIbLCOB, A1
KOTOPbIX BbINOMHAETCH HepaBeHCTBO: Acp > At.

OpurvHanbHbIi anropuTM paboTbl aMAUTYQHOTO KpUTepus npeacTaBrneH Ha puc. 4.134.
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Onpenennem obliee KonwuecTeo coBeiTui (N)
B WCTDUHHKS

Her

Bbiuucnaem CpefHioi aMnnuTyayl

Boax CoBuITHA (Acp)
+
BuiqHcnAeM CpeaHIo amnnnTYaY 3-X CamMbix Het
BhICOKOAMMANTYHEIX COOLITHA (ACp-Makc) Acp-MaKc<At?
fa

——

| knacc Il knace Il knace IV knacc

Puc. 4.134. Anroput™m OoLEeHKU Mo aMnMTygHOMy Kputepuio B cooTBeTcTBuM ¢ M6 03-593-03

MO A-Line npegnaraet HECKOMNBKO MHOW BapyMaHT peanu3aumm amniamTyaHoro (JToKkaLMoHHO-aMMnuTygHOro)
KpUTEpWsi, KOTOPbIN BLIMMSAWT criegytowmm obpasom (cMm. puc. 4.135):

KonunyecTBO COOBLITUN C NOKALUOHHOWN KonunyecTBO COOLITUI C NOKAaLLUOHHOWN
Knacc M .

amnnutygon A <A, amnnutygon A2 A,
I Menee N2 OTcyTCcTBYIOT
Il N2 1 Gonee OtcyTcTBYIOT
1l TloGoe MeHee yem N1
\Y JToboe PaBHo n 6onee N1

rge:

A — 3apeructpypoBaHHas nokaumMoHHas amnnutyaa AD nctodHuka (cobbitus);

Arp. — rpaHM4HOE 3Ha4YeHne aMnnuTyAbl cobbiTu (YyCTaHaBnMBaeTcs onepaTtopom, no ymondanuo — 90 gb);
N1 — HWKHee rpaHNYHOe 3HaYeHne KonmyecTBa cobbITUIN (MO YMONYaHuo paBHo 3);

N2 — BepxHee rpaHn4YHOE 3HayYeHme konmyecTsa cobbiTUI (MO ymonyaHuio pasHo 10).

Mpumeyanune:
OueHKa NCTOYHMKOB B COOTBETCTBMM C FIOKALMOHHO-aMMnTyaHbIM kputepuem B MO A-Line
NPON3BOAMTCS NO UHAMBMAYANBbHLIM aMMAUTy4am COObITUIA, @ HE MO CPEeOHUM 3HAYEHUAM — TaKon
nogxog npubnmkeH k noaxony EN 14584:2005.

HacTpoiika amnanTygHoro KpuTepra

¥ MokaseiBaTs pesynbTaTb! KNACCMBMKELAN
— BapwaHT kpuTepA ——————————————————
% NOKELWMOHHO-EMAATY AHEIH Omeria |

™ cornacto EN 14584:2005

— BeiGop napameTpos
= ABTOMATMYECKME
% PuyHoi

=
(5]

— MNapameTpel obekTa

Mapka maTepuana: I 'l
Twn cBvexTa: I "I

=
—y

KonuuecTeo NoyupoeaHHbx coBbiTHi

A rpaHuuHoe (pb): IQD—
N1 |3
MZ: |‘| 0

Aw
NokauwoHHas amnnaTtyga, ab

Puc. 4.135. MNapameTpbl n gnarpamma knaccudmkaumm nctouyHmMkos no kputepwmto N6 03-593-03
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AHanus nNPpUMeHeHna aMmnIIMTygHoro Kputepud Ha MICKyCCTBeHHOM |-|a60pe coObITUN

Ha puc. 4.136a — 25 noumpoBaHHbIX COBbITUI C fTokaumoHHon amnnutyaorn 90 b v Beiwe (Bbiwe Arp).

MO knaccudunumnpyeT Takyo CUTyauuio Kak MCTouHuk IV knacca. Becb 06BbEKT paccmaTprBaeTcs Kak OguH
NCTOYHMUK.

Takas cutyaumna CoxpaHdaeTcAa 00 MOMEHTa, NoKa KOoJmn4ecTBO CcobbITUI He yMeHblLlaeTCd 4O 2.

Mocne atoro Takon Habop (N1, puc. 4.1366) paccmaTpurBaeTcs Kak UCTouHKK knacca lll. [jBa n gaxe ogHo
cobbITe ¢ amnnutygon 6onee Arp Takke paccMaTpmBaloTCs kak MCTOYHUK knacca Il (puc. 4.1368) npu ntobom
KonmyecTse cobblTuin ¢ amnnnTyaon meHee Arp (puc. 4.136r).

Ecnun nCcTouHuK He reHepupyeT cobbiTua ¢ amnnuTyaon 6onee Arp, TO TaKON UCTOYHMK paccMaTpmBaeTCs Kak
NCTOYHMK knacca Il npu konnuectee cobbITuin, paBHoM N2 1 BonbLuem (puc. 4.136r). Ecnn xoTs 661 0ogHO
cobbITve umeet amnnutygy 6onee Arp, ICTOYHUK NepexoauT B knacc lll.

NcTouHmkm ¢ konnyectBoM cobbiTuii MeHee 10 (N2) n amnnuTygon meHblue Arp paccMaTpyBaroTCs Kak
ncTouHmkmM knacca | (puc. 4.136e).
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Pasgen 4. NporpammHoe o6ecnevyeHune cucrtem A-Line
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MokawioHHan aMnnuTyna (ab)
79=> 8084 8589 9095 =95

n) O B 0O 80 | e)

Puc. 4.136. Peanusauusa amnnutygHoro Kputepus: opaHxeBbin — A = 90-95 ab (Arp 1 Bbiwe),
xentbin — A = 85-89 ob (Huxe Arp)

Takmum obpasom, peanmsoBaHHbin B [10 NokaunMoOHHO-aMNNTYOHbIN KpUTEPUIA UMEET Crieaytomne OCHOBHbIE
OTNIMYNA OT ONMUCAHHOTO B [6] amnAnTy4HOro:

npu oLeHke He Npon3BoanTCA BblaeneHne nHamemayarbHbIX NCTOYHUKOB AD, oueHka npon3eBoanTca no
BCEM COObITUSIM, 3aperncTpmnpoBaHHbIM OT obbekTa KOHTPOIA;

OLUeHKa nponssognTcd no nHansmayalrbHbIM JTOKAUMOHHBIM aMIiinTygam cobbITUI, a He no cpegHum
3Ha4YeHNAM;
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e  CTOYHUK | Knacca He OOKeH coaepxaTtb HM OgHOro cobbiTus C aMI'IJ'WITle,Oﬁ Arp. 1 bonee — cneacTeme
nepexona OT aHann3a ycpeaHeHHbIX aMninnTya K aHannady OoTAelbHbIX.

4.9.1.2. AmnnutyaHbii kputepun no EN 14584:2005

AMMAUTYAHBIV KPUTEPUA MOXET BbITb Takke peanusoBaH B cooTBeTcTBMM ¢ EN 14584:2005 (cm. puc. 4.137).
Kputepuin n opraHmsaumst ASK B cootBeTcTBUM ¢ nonoxernuamu EN 14584 nogpo6Ho onucaHkl B pasgene 9.5.5
HacTtoswwero PykosoacTsa.

Peanusauus kputepusa B N0 A-Line npegycmatpuBaeT knaccudmkaumio MCTOYHMKOB Ha kracebl |-,
B cooTBeTCTBUM ¢ nonoxeHunsamu MNb 03-593-03 (knacc IV B gaHHOM crnydae He ucnornb3yeTcs).

M3 npuBeneHHbix B EN 14584:2005 nonoXeHnin OTHOCATCS K NOKaUMOHHO-aMNANTYOHbLIM TPU:

e  KONMYECTBO NOLMPOBAHHbLIX COObITMI AD C NTOKALUOHHOM aMMNTY40N Bbille 3a4aHHOro NpeaBapuTenbHO
rPaHNYHOroO 3HayeHust A1;

e  KONMYECTBO JIOLMPOBaHHbLIX COObLITUI AD C NOKaLMOHHOM aMNNUTY0W Bbille 3a4aHHOro npegsapuTensHO
rPaHMYHOro 3HayeHuss A2, 3apermcTpupoBaHHbIX B KriacTepe, CTOPOHa KOTOPOro (Unv gMameTp) coctaBnseT
0,1*(MakcumaneHo gonyctumoe pacctosHue mexay MNAJ);

e  KONMMYECTBO fOLMPOBaHHbIX COObITMI AD C NOKaLMOHHOW aMNNTY40W Bbille 3a4aHHOro npeasapuTensHO
rPaHNYHOro 3Ha4YeHnsa A2, 3apermcTPUPOBaHHbIX B TEYEHME tN MUH BbIOEPXKKW, HE BKIOYas nepBble ABe
MWH BbIOEPXKKN.

AmMnnuTygHbI Kputepuii no EN 14584:2005 B IO A-Line peanu3oBaH cnegyoLmmMm obpasom:

e  IOUMPOBaHHbIE UCTOYHNKN AD aBTOMAaTUYECKM KnacCcuduUMpPyOTCa Ha Tpy Knacca B COOTBETCTBUM
¢ Tabnuuen Hxe n puc. 4.137;

e  CTerneHb KOHUEHTpaumm cobbiTUI HE YUNTbIBAETCS, T. €. OLeHKa NPOU3BOANTCA MO BCEM NOLMPOBAHHbLIM
CcobbITMAM, 3aperncTpupoBaHHbIM B banne, U Ans OLEHKN OTAENbHbIX UCTOYHUKOB OHU AOMKHbI ObiTh
BblAeneHbl hunbTpaLmen no nokaumu,;

o  KpuTepuin AD MCTOYHUKOB Ha BblAEpPXKKaX MOXET OblTb NPYMEHEH B PYHHOM PEXMME.

Knacc KonuuyecTtBo co6bITUIA € NTIOKaLMOHHOW amnnuTygon A > A2 KonuuyecTtBo co6bITHIA € NTIOKaLMOHHOW amnnuTygon A > A1
| MeHee N2 MeHee N1
Il Bonee N2 MeHee N1
11 Toboe Bonee N1

roe A — 3apernctTpupoBaHHas fiokaunoHHas amnnntyga AS ncTovHMKa (cobbiThs);

A1 — nepBoe rpaHM4HOE 3Ha4YEeHNE NOKALMOHHON aMnnuTyapbl (No ymonyanuto — 100 gb);

A2 — BTOpOE rpaHNYHOE 3Ha4YeHMe NTOKaLVMOHHON aMmnnuTyabl (no ymonyanuio — 90 ab);

N1 — nepBoe rpaHM4YHOE 3HaYEeHNe Yrcna NOLMPOBAHHBIX COBLITUI (MO YMOMYaHMIo — 3 WT.);
N2 — BTOpO€ rpaHu4HOEe 3Ha4YeHne yncra NoUMpoBaHHbIX coObITUIA (MO yMmonyaHuio — 10 wrT.).

HacTpoiika aMnanTyaHoro KpHTEpIs X

¥ Nokassears PESYNETATEI ENECCHBMK LM

— EapuaHT kpuTepus...

o OTtmera
7 N0KAUHOHHO-AMMAMTYAHBI |

— EeiSop napamerpos
= ABTOMATHYECKME

=
ra

% PuyyHob

— NaparieTphl ofbekTa

b apk.a rareprana I 'I
Tun ofeekTa: I > I

Konu4ecTeo NoUMpOBaHHEIX COBLITA

N1
&1 [oB] I'IDD
A2 [oB] ISD
M1: |3
M2 I‘ln

A2 A
NokauwoHHaA amnnnTyda, ab

Puc. 4.137. NapameTpbl n gnarpamma knaccudmkaumm nctouyHmkos no kputepuro EN 14584:2005

MosicHum paboTy kpuTepus, peanmsoBaHHoro B MO A-Line, Ha NnpyMepe NCKYCCTBEHHbIX (0alinoB JaHHbIX.
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Puc. 4.138. Peanusauusa amnnutyaHoro kputepus no EN 14584:2005
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Knacc Il — pernctpauusa 6onee N1 cobbiTun ¢ nokaunoHHon amnnutygon 6onbelwe A1. B gaHHom criyyae
peructpaunst 6onee 3 cobbITUI C NokaLMoHHoON amnnuTtygon 6onee 100 ab (cm. puc. 4.138a, 6).

Knacc Il — Touka nepexoga u3 knacca | B knacc Il — pernctpaums 6onee N2 cobbiTuii ¢ amnnutygon 6onblue
A2. B paHHoM cnyyae — pernctpaums 6onee 10 cobbitun ¢ nokaunoHHon amnnutygon 6onee 90 ob
(cm. puc. 4.1388, 1).

Knacc | — ecnun amnnutyga cobbitun A2 n meHee (T. e. meHee 90 b B AaHHOM criyyae), TO Takmx CoObITUI
MOXeT ObITb CKONbKO YrogHO M KaK YrOAHO CrpynnupoBaHHbIX, Knacc Bce pasHo — | (cM. puc. 4.1384, e).

4.9.2. JlokanbHO-ANHAMWNYECKUIA KPpUTEPUIA

JlokanbHO-AMHaMMYeckunin kputepuin (cm. pasgen 6.2 [39]) xapaktepuayeT npoLecc pa3BuTUs 4edEKTOB BO
BpeMeHU B 3aBMCUMOCTW OT napamMeTpa Harpy>xeHus, T. e.:

N = ap(t)",

roe:

N — cymmapHoe 41Mcno MMMNynbCoB, 3apeErMcTPUpPOBaHHbIX MO BCEM KaHanawm;

0 — KOHCTaHTa MaTepuana;

p — NapameTp HarpyxeHus;

N — rokasaTtesib CTEMNEHN.

B aTom crniyyae cteneHb onacHOCTM AD MCTOYHMKA KnaccuuumpyroT cnegyowmm obpasom:
0<n<1 —wucToyHuK | KNacca;

n=1 — ncTouHUK Il knaccea;
1<n<6 -—wucrtoyHuk lll knacca;
n=6 — ncTovHuK IV knacca.

Cnepyet oTmMeTuTb, 4TO B Nutepatype [40], [41], [42] kpuTepun ViBaHOBa — BbikoBa (OH e — nokanbHo-
ONHaMUYECKUIN KpUTEPUI) CBA3LIBAET NapameTp HarpyXXeHns He C YUCIOM 3aperncTprpoBaHHbIX UMY bCOB,
a C X CYMMapHbIM KONMYeCTBOM BbiGPOCOB.

B MO A-Line pacyeT cTeneHn nokanbHO-ANHAMUYECKOTO KPUTEPUS peanmn3oBaH TONbKO HA OCHOBE
YMPOLLEHHOIO KyCOYHO-NMHENHOrO rpadomka HarpyxeHus (cm. puc. 4.139), NOCTPOEHHOro onepaTopom Mo
penepHbiM ToukaM («OKHO — JTMHUM HarpyxeHus», cM. pasgen 4.10), nocne Yero Ansi BbiNOSHEHNUs!
Knaccudmkaumm Hy>kHO BblBpaTb NyHKT MeHto «Knaccudumkauns — JlokansHO-AMHaMn4eckunii kputepuii». Mpu
3TOM OTKpbIBaeTcs OKHO «CTeneHb NokanbHO-AMHaMUYECKOro Kputepus, n/Bpems, c», B KOTOPOM Mo ocn X
OTNIOXEHO BpeMsi, Mo ocn Y (crieBa) — nokasaTterib CTeneHu fokanbHO-GUHaMUYECKOro Kputepus, no ocn Y
(cnpaBa) — 3Ha4yeHWs NapameTpa HarpyxeHusi. Psgom ¢ npaBoii ocblo Y 0ToBpakaroTcsi rpaHuLbl KNaccoB

B COOTBETCTBMM C Knaccudmkaumen, npuBeaeHHO BbiLLe.

MokasaTenb CTENEHN BbIYUCIIAETCA ANa Kaxaoro nHtepsana (puc. 4.140), n ero 3HavyeHne otobpaxaeTcs
KpaCHOW TOYKOM B KOHLIE COOTBETCTBYIOLLIErO MHTEpPBana BpeMeHM.

HaumeHoEaHHE NapameTpa |MI'Ia OTkpbs |
Fonuyecten  sanuvcei ikl = CoxpaHuTe
TekcT AnA BEENSHHON AYEikM
| Oce # | Oce y | K.OMMEHT 3P | ~
10 260 Boraemte
226110 460 u
32760 460 aenre
428520 560 M
529520 560 obaBuTh
632566 660 0
733415 660 e
8370656 750 0
937675 750 neTHTE BER
1033810 820
11 40R47T 890 v
M apameTpe! AHHMH
TonwuHa 2 ﬂ Uger MRMEHMTE
CopTHpoBaTE MO OCH 3 v akpeh

Puc. 4.139. JluHusa HarpyxeHus

MockonbKy KpUTEPUIA ONEpPUPyeT CyMMapHbIM YACITOM MMMYIbCOB, 3aperMcTPMpPOBaHHbIX MO BCEM KaHarnam,
NS ero KOPPEKTHOro NPYMEHeHMs HEOOXOAUMO BbIAENUTE MHTEPECYHOLLYI0 MHGOPMaLMIo B OTAENbHbIN daiin.
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310 MOryTt ObITb OTCt)I/IJ'IprOBaHHbIe no Nnokauunn AaHHble OTAENTIbHOIo NCTOYHUKa U UMNyrbCbl N0 O4HOMY
N3 NHTEPECYLWNX KaHaloB.

Mo ymonyaHuio cTeneHb NoKanbHO-ANHAMUYECKOTO KpUTEPUS PacCUMTLIBAETCS AN BCEX AaHHbBIX HA KaXKOoM
13 3aJaHHbIX NIMHUEN Harpy>keHns nHTepeanax. Ecnun ncnonb3yeTtca nokauums, To KpUTepuin MoxeT BbITb
NPUMEHEH AN NOUMPOBaHHbIX COObITUN, OTHOUNBTPOBAHHbLIX huUnbTpaLmen no nokaumu. Ecnm xe nokaums
He UCNONb3yeTCH, NOKaNbHO-ANHAMUYECKUI KPUTEPUIN PEKOMEHAYETCA NPUMEHSATL AN NePBbIX UMMNYbCOB
cobbiTnin. B aTom cnyyae ans toro, 4Tobbl onpeaenuTb CTENEHb NOKanbHO-ANHAMUYECKOro KpUTepus ans
KOHKPETHOrO UCTOYHUKA, HYXXHO BbIAENUTb KaHan (Mnv kaHanbl), HAXOA4ALWMECS B 30HE UCTOYHMKA,
dunbTpaumen (0bbivHas hunbTpaums, NnapameTp — KaHarbl).

[nsa yyacTKoB BblAepek AaBrneHus (M 6riM3KMxX K HAM Y4aCcTKOB C HE3HAYUTENbHBIM M3MEHEHUEM Harpy3ku)
cTeneHb NoKanbHO-AMHAMUYECKOr0 KpUTEpUs He MHPOpMaTUBHA (CM. TOYKM 3HAYEHWUIA CTENEHN KpUTEPUS
B KOHLIE BblAEPXKEK).

Cymnna nunyabcos AJ { MINal Bpewns, [c] CTeneHbL N0KanLHO-AHHAMHYECKOrD KPHTEPHA N [ MIa/ Bpews, [c]
500 8.2 10.0 5.0 8.2[10.0
400 =" .| B0 40 =" | B0
| R
il ] /7‘/ 2l
300 — _.Jj 6.0 3.0 — j A 1}
| ler]
,/f
200 L] I a.0 2.0 Aa.0
- 2letass
100 /‘ —— - 2.0 1.0 2.0
. =S r 1klass
P e
025000 28400 31800 35200 38600 0.0 0.07'25000 28400 31800 35200 38600 0.0

Bce nmnynbebl

Cymnmna unnyabcos A { MIaj Bpews, [c] CreneHs 0 KpHTepHA n { MIal Bpewms, [c]
100 8.2 10.0 5.0 8.2 f10.0
. L | |
80 | {1 8.0 4.0 | B.0
| . [ A
s r ]
—1 i Felass
&0 fr | 5.0 3.0 — | 6.0
10 B f.0 2.0 4.0
L
20 i B0 1.0 2elassp o
}-“ri " 1[class
A
0725000 28400 31800 35200 38600 0.0 00725000 28400 31800 35200 38600 0.0
Kanan 3
CyMMa uMnynbcoe A3 { MIa/ Bpems, [c] CreneHb nokansHo-nHHaMHYeckoro kpuTepus n | MMaj Bpews, [c]
500 8.2 10.0 5.0 g.2 [10.0
L —|
400 ey 8.0 4.0 By 6.0
[ [
il all /_/ 3let
300 — 6.0 3.0 H e X
L
200 .0 2.0 .0
2etass
100 2.0 1.0 2.0
1jclass
L
025000 28400 31800 35200 38600 0.0 0.025000 28400 31800 35200 38600 0.0
Kanan 5

Puc. 4.140. Pe3ynbTaTbl BbIYUCIIEHUA NOKa3aTernsi CTerneHun iokanbHO-AUMHaAMUYeCKOoro Kputepus

Ha npakTvke KonM4yecTBeHHOE 3Ha4YeHne CTeNeHn foKanbHO-GUHAMUYECKOTO KpUTEPUS HYXXHO NPUMEHSTb

C OCTOPOXHOCTbIO, OQHaKO KaK OLleHOYHbIV NapaMeTp nokasaTernb CTeNeHN BNOSIHE MOXET NCMOoMb30BaTbCs —
[0CTaTOYHO CPaBHUTL HAKOMMEHNE MMMYMbCOB Ha dTane HarpyxeHus ot 7,5 go 8,2 Mlla no kaHany 3 (knacc I,
cm. puc. 4.140) n kanany 5 (knacc lll). Habniogaemble B 0611acT HU3KMX HArpy30K BbICOKME MokasaTenu
CTEMEeHM «N» UMEIT MECTO M3-3a TOTO, YTO HaYasno UCMbITaHNS COMPOBOXAAETCH OTHOCUTENIbHO PE3KNM
HapacTaHneM CKOpPOCTM perncTpaumm MMnynbCoB (MOCKOMbKY A0 Havana ucnblTaHns obbekT, kKak npaBuno,
[ONro HaxoamMTCs NoA NOCTOAHHOW Uy BoobLe 6e3 Harpysku).

4.9.3. Onarpamma «S-H»

Kputepuin S-H 1, cootBeTcTBEeHHO, S-H anarpamma peann3oBaHbl C MCNOMNb30BaHNEM KPUTEPKS,
npeanoxeHHoro B [49] n npumeHseMoro B HacTosiLee BpeMsi B coctaBe TexHonorum A3 koHTpons MONPAC
(cm. pasgen 10.4.4.3, texHonorus BkntodeHa B 16 03-593-03, 113.6).

MapameTp, xapakTepusyLLni USMEHEHNE CUnbl UMMYNbCcoB AD (3Heprumn) B TedeHme ucnoitanms (Historic
Index (H) — NicTopuyecknit HOEKC), CpaBHMBAETCA C CUION UMNYNbCOB AD, MMEIOLLMX HaubonblLUMe 3Ha4YeHUS
aHeprum (Severity (S) — CnnoBor MHOEKC).
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AHanmn3 MHTEHCMBHOCTW JOSMKEH BbINONMHATLCS AN NePBbIX MMMYIIbCOB COOLITUI, 3aperncTpUpOBaHHbIX
KakablM KaHanoMm, Npuyem BblYUCIEHHbIE MaKCUManbHble 3Ha4YeHus ictopuyeckoro nHaekca / CnnoBoro
MHOeKca nonazaroT B OOHY U3 LLIECTU 30H (30Ha He3HauuTensHon AS u 3oHbl A, B, C, D, E) guarpammbl
30HarnbHOW MHTEHCUBHOCTU (ZIP), nocTpoeHHon B koopauHaTtax Historic Index/Severity (H-S).

OueHKa aHepreTM4eckon MHTEHCUBHOCTM UCTOYHUKOB AD peanunayeTtcd B 10 A-Line BbIBOPOM NyHKTa MEHI0

«Knaccudmkaumsi/Ouarpamma S-H» n cooTBeTCTBYOLWEN Anarpammon (cm. puc. 4.141), ogHako

KONMYeCTBEHHas OLleHKa SHEePreTMYeCKon NMHTEHCUBHOCTY NPW UCMONb30BaHUKN anarpammbl «S-Hy»

B HacTosLee BPeMs HEBO3MOXHA, NOCKOJTbKY:

e 3HepreTnyeckue napameTpbl nmMnynbcoB A-Line (MARSE) He BNONHE COOTBETCTBYIOT SHEPTETUHECKUM
napameTpam annapaTtypbl PAC;

e 3HepreTMyeckast UHTEHCMBHOCTb OLIEHMBAETCH AN KaXA0ro KaHana UHAMBMAyansHO, No nepsebiM
nmnynecam cobbituii, a B MO A-Line — no Bcem umnynbscam, NO3TOMY ANs NPUMEHEHUSA KPUTEPUSA HYXKHO
NPUMEHATb (PUNLTPOBAHHLIN Oalr, BKITHOYaOLWMIA TONBKO NepBble MMMYMbChl COBLITUN.

B cBs3n ¢ aTum KpI/ITepI/IIZ B HacCTodLlee BpeEMA MOXET pa60TaTb HEKOPPEKTHO U NMPUMEHAETCA TOJIbKO KaK
BCroMoraTesnbHbIN.

S-H inarpammMa

150

120
Jneprua [nb] ! Bpena [c]

150.0 . = n
90 :
120.0 "
[ n =
= 60
[ ~
. ot 1 o nw Pl
i & " JLE "= 11} 5
U SRR e -
" LTI I..I.. a® m" el Lkl - Fun g I:l# o 30
30.0
0.070.000 2.400E3 A.B00E3 7.200E3 9.600E3 ' 0°0.0 2.0 4.0 6.0 8.0

Puc. 4.141. QHeprus (pb) / Bpems n guarpamma «S-H»

4.9.4. CTaTUCTUYECKUIN KpUTEepUn

Ewe oanH kputepuit MO A-Line — CTaTUCTUYECKUIA KPUTEPUIA — MO3BONSIET BO BXOAHOM MOTOKE AaHHbIX
BbISIBUTb HanM4yme pasnuyHbiX TUNoB MCTOYHNKOB AJ. /cnonb3oBaHne Kputepusa npuBedeHo B [51], ctatbs
BKITHOYEHA B CONPOBOAUTENbHYO AoKyMeHTaumio K 10 1 B pykoBoACTBO «[lonosfiHeHMe K pyKOBOOCTBY
nonb3oBaTtenst «A-Line» (http://interunis-it.ru/ru/info/downloads/). B HacToswem PykoBoACTBe MCMONb30oBaHa
MHopMaLns U3 3TUX JOKYMEHTOB.

CTatncTnyeckun KpI/ITepI/IIZ HanpaBlieH Ha BbidABIrIeHne 3aKOHOMepHOCTeVI, CBA3aHHbIX C Ppa3BUTUEM ﬂ,e(beKTOB
B NoBeaeHun obbekTa B npouecce ncnbiTaHnA. KpI/ITepI/IIZ 6a3|/|pyeTc;| Ha aHanM3e N3MeHEHUN CTaTUCTUYECKNX
XapaKTepucTtuk pacrlpe/:l,eneHMVl napameTpos A3 MMnNynbCcoB UIN BbIABI1EHNA MOMEHTOB HapyLUEeHUA
XapakTtepa NoToka AaHHbIX.

PeKomeH,u,yech B Ka4ecTBe I/IHCt)OpMaTI/IBHOFO napamMeTtpa npuHnMaTb amnntyay n, COoTBeTCTBeHHO,
aMnnnTyaHoe pacnpenerieHne. Bcs nocnepoBaTenbHOCTb MMnNynbCcoB, perncTpnpyemMmad nokaHasribHO
(KpI/ITepVIIZ NpUMEeHAETCA nHamemnayaribHO, K KaXgomy KaHany), OENNTCA Ha BbI60pKI/| — nunbo no BpeMeHHOMY
nHTEepBany, nnbo no 3ajJaHHOMY 4UCIy nMnyrnbcoB (ﬂpMHﬂTO B TeKyLLI,eIZ peann3aumnmn KpI/ITepVIﬂ).

Mo ymonyaHumio Konmy4ecTBO MMMYNbCOB B BbIOOPKE paBHO 64 (puc. 4.142).



166 Pasgen 4. NporpammHoe o6ecnevyeHune cucrtem A-Line

Ha CI'FlI:IIFi Kad CTaTWCTUHECKOrD KPUTEDNA

I¥ MMokaskiBaTs pEYAETATE KASECHEMEALMH
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Puc. 4.142. inanor «HacTponka ctaTUCTM4YECKOro Kputepusa»

Peructprpyemble No kaxzaon BbIGopke AaHHble NPeACTaBnsATCA CTaTUCTUYECKUMI pacrnpeaeneHnamm
(rmcTorpaMmMamMm) o COOTBETCTBYIOLLMM NapameTpam. [Ina co3gaHus rmcTorpaMM BakHENLWUMM napameTpoMm
ABMNSETCH YUCMO MHTEPBANOB, UMK Yncro kapmaHoB Nh. 3TO YMCHo ANs rIMCTorpamMMbl SOMKHO GbITb He BorbLue
yucna MMMynsLCoB, CPOPMMPOBABLLKX 3TY BbIGOPKY. [0 yMONYaHMIO YNCHO MHTEPBANOB paBHO 32.

Mo rucTorpamMmmam BbI4YMCIIAOTCA OCHOBHbIE CTATUCTUKU MONyYaeMblx pacnpenenenuin. Cpeam Hux: cpegHee,
MakcumMarnbHoe, Mofa pacrnpefeneHus.

B kadecTtBe oLeHOYHON XapaKTepPUCTUKN UCMOJIb3YyeTCA SHTpONMUA pacnpenerneHna, Kotopaa no3BosideT
OUEeHUTb CTeNeHb padynopAano4eHHOCTU B pacCMaTpmuBaeMblX TMCTOrpaMmmMax.

U3 aMnnnTyaHoro pacnpeneneHud HOpMI/IpOBKOVI nony4arT pacnpeneneHme nioTHOCTU BEPOATHOCTU
aMmnnmtyn B Bbl60pKe, M3 KOTOPOIro BbIYUCITAKT HOPMMNPOBAHHYHK SHTPOMUIO.

HopmupoBka npvBOAUT K TOMY, YTO AJ1si PaBHOBEPOSITHOIO npoLiecca (MakcMyM xaoca) ¢ NIoTHOCTbIO
MakcuMarbHoe 3HaveHue byaeT paBHo 1. PacnpeaeneHuto ¢ ogHUM pearnv3oBaHHbIM COCTOSIHUEM
(MUHMMYMOM Xaoca) COOTBETCTBYET HyNEBOE 3HAYEHNE IHTPOMUU.

AHanu3 AaHHbIX, NONYy4YeHHbIX KaK BO BPEMSA MOAENbHbIX 3KCNEPUMEHTOB, Tak U BO BPEMS MPOMBbILLMEHHbIX
UCMbITaHWI, NOKa3bIBaeT, YTO B Ka4ecTBe NAEHTUMMKALIMOHHOrO NapamMeTpa pekoMmeHayeTcs BbiIoupaTb
3aBUCMMOCTb MObl TMCTOrpamMMbl pacnpeaeneHns aMnnanTyabl (Amod) OT OTHOCUTENBHON 3HTPOMUN 3TOTO
pacnpegeneHus (SHa). Moga npegcraensaeTt cobon Hambonee YyacTo BCTpeYatoLLeecs 3Ha4YeHne aMnnnTyapl
(okpyrneHHoe go uenbix Ab) B BbIbopke. OTHOCUTENbHAasS MHAOPMALIMOHHAS SHTPONUSA ABMNSIETCH OrpaHUYeHHON
dyHkumen B npegenax [0...1] u xapakTepuayeT cTeneHb XaoTUYHOCTU CIlyYarHOro npowecca.

Pe3ynbTaTbl BbIYMCIIEHWI MO KaHanaM BbIAEMSATCS LBETOM, COOTBETCTBYHOLLUM KaHary, Y HAHOCATCS Ha
rpacvk B ykasaHHbIX kKoopauHaTax, B peaynbTaTe Yero hopmmpyeTcs AmarHoctnyeckasi guarpammva

B koopauHaTax «SHa — Amod». ViAEHTUDMKALMS UCTOYHMKA MOXKET NMPOBOAUTHLCS MO MOMOXKEHWIO IPpynn ToYekK Ha
rone guarpammel.

MpumeyaHue:
B OokymeHTaumm pekoMeHayeTcs aHannsmpoBaTh HE(OUITbTPOBaHHbBIE «Cbipble» AaHHble. Ecnn
MCNonb30BaTh TOMbKO AaHHbIE, OTHOCSLLMECS K KOHKPETHOMY UCTOYHUKY, TO NX OBbema MOXeT
oKasaTbCsl HEAOCTATOYHO ANs CTaTUCTUYECKOro aHanmaa.

[na Bbi3oBa KpUTEpUsi HeobxoaNMO BbIGPaTh B MeHIo Nporpammbl MyHKT «Knaccudukaums — CTaTucTmyeckuii
KpUTEpuii» 1 B ananore oTMEeTUTb NYHKT «[Toka3blBaTb pe3yrnbTaTbl Knaccupukaummny.

AHanua gaHHbIX NOneBbIX UCNbITAHWUIA U 3KCNIEPUMEHTOB MO3BOMSET BbIAENUTbL Ha Anarpamme «S"a — Amod»

cnepytowme 30Hbl (puc. 4.143):

e 3oHal — pa3bpoc aHuTponum 0,3...0,7; mogoBoe (npeobnagatoLLiee) 3Ha4YeHNe aMnNnTyapl Bbille
noporoBoro 3HayeHus Ha 0...5 gb. PakTnyeckn AS MMNynbCbl, CHOPMUPOBABLLME CTATUCTUHECKUE TOYKU
3TOW 30HbI, SABNATCS LWyMaMy 06bekTa Npu ONpeccoBke (MPakTUYECKM MyacCOHOBCKMUIA NPOLIECC),
NOAYMHSAIOLLMECS SKCMOHEHLMANbHOMY pacnpeaeneHmio. Jlokaums Takmx MMnyrbcoB 0ObIYHO NpeacTaBnsaeT



Anekcen Komapos 167

cobor xaoTMYHO pa3bpocaHHble MO NOBEPXHOCTN 06beKTa NoKaLUMOHHbIE TOYKW. 30Ha | aBnNsieTca penepom,
OTHOCUTESbHO KOTOPOrO BbIAENAOTCS APYTrMe 30Hb.

e 3oHa ll BbigensieTcst OTHOCUMTENBHO 30HbI | KAK MOOOBOW BEMMYMHON aMMnMTyAbl, Tak U SHTPOMMEN,
3aHumasi uHtepsan ot 0,4 0o 0,8. OTu cTaTUCTMYECKME TOYKM NOMYYalTCH 3a CHET TOro, YTO B LLYMOBOM
MOTOKE HayMHaT Npeobnagatb MMMYNbCbl, aMMAMTYAA KOTOPbIX Bbille NOPOroBoOro 3HavyeHud. 3a cyet
3TOro MOJOBOE 3HAYEeHNe aMNNnTyabl yBenunumeaeTcs. Takum o6pasomM, MOOOBOE MOMOXKEHNE TOoYeK
COOTBETCTBYET CTEMEHN aKTUBHOCTW UCTOYHMKA. 3HA4YMTENbHOE MOBLILEHNE NpeobnagaroLmx
perncTpupyembix aMmniamMTya NpMBOAUT K TOMY, YUTO MOLOBOE 3Ha4YeHne MOXeT MOAHATLCA 40 3HaYEHUI
cbiwe 90 ob. OHTpONUA Takke yBENMMUYMBAETCS 3a CYET TOro, YTO LUMPE CTAaHOBUTCS pa3bpoc BENNYMH
aMnnuTyg, COOTBETCTBEHHO, YBENNUYMBAETCA U CTEMEHb Xaoca.

e 3oHa lll cooTBeTCTBYET CUrHanam AD, XxapaKTepHbIM A4St TEYEWN UM KCBUCTKOBY» Npu Habope unm cbpoce
OaBrieHnsi. 3Ta 30Ha xapakTepuayeTcs pa3bpocom aHTponun SHa B agnanasone 0,0...0,3, mogoBoe
3HaYeHne aMnNnTyabl MOXeT OblTb PaBHO MKW Bbille MOPOroBOro 3HadeHus. [Npy NoBbILLEHNN AaBNeHUs
B 00beKTe, CoAepKalleM TeYb, CUrHamn OT TeYm Mo CBOEW aMNNUTyAe NPaKTUYECKU CUHXPOHHO Takke
yBenuumBaeTcs.

e 3oHa IV cooTBETCTBYET KPUTUYECKOMY POCTY TPELLMHbI (MarncTpanbHON TPELUMHBI) NPpY paspyLUeHnm
obpasua.

mode[ Aunantyna, [n6] ] / X[ Amnautyna, [n6] ]
100.0 759

3oHa IV — paspyLueHune

80.0

3oHa |ll — Teun,
3oHa Il } passutne pedekros

60.0
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20.0

0.0 '0.000 0.200 0.400 0.600 0.g00

Puc. 4.143. Ctatuctuyeckuim Kputepun. TUNUYHbIE 30HbI AUarpamMmmbl «SHa — Amod»

Hwxe npvBeneHbl NpyMepbl MPUMEHEHUSI CTAaTUCTUYECKOTO KPUTEPUS ANsi Pa3HbIX YCIOBUIA UCTIbITAHWIA.

Ha puc. 4.144 npegcraBneHo nHeBMaTUYECKOE UCTbITaHME peakTopa rmapupoBaHus nocrie ero
TPaHCMOPTUPOBKM U YCTAaHOBKM HA HOBOE MECTO JKCnyaTauuu.

Ha puc. 4.144a — nonHoe ncnbiTaHue, CTaTUCTUYECKNE TOYKN NpeacTaBneHbl BO BCEX TpexX 30Hax, Ha

puc. 4.1446 — nepBoe HarpyxeHue, Ha puc. 4.144B — BTOpoOe HarpyxeHue, a Ha puc. 4.144r — yyacTok cbpoca
JaBneHus. Ha Bcex Tpex aTtanax ucnbitaHus sBolgensaetcs NAD 2, HaxoaMBLUMINCA pSaoM CO LUTYLEPOM, Yepes
KOTOpbIN ocyLecTBnsancs Habop aasneHus. NAJ, B OCHOBHOM, NpUHMMan NnoMexoobpasHyto akTUBHOCTb.
JlokaumoHHble anarpammbl HE BbISIBUITM MCTOYHUKOB B 30He MAD 2.

Ha puc. 4.145 nokasaHbl (hunbTpoBaHHbIE AaHHbIE AN151 3TOrO XEe UCTbITaHWUsSl — BCE UCTbITaHME U BTOPOe
HarpyxeHue. Bce gaHHble nonagatoT B 30HY |, xapakTepHyto Ans LwymoB o6bekTa npy ONpeccoBKe.
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Puc. 4.144. UcnbiTaHue peakTopa, NosiHbIe AaHHbIEe, NepPBOe HarpyxeHue, BTopoe, copoc
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Puc. 4.145. UcnbiTaHue peakTopa, NosiHble AaHHble, BTOPOE HarpyXeHue — OYULLEeHHbIe JaHHble

Ha puc. 4.146 npegcraBneHo HarpyxeHue agcopbepa, ¢ 3adoMKCMPOBaAHHON TEYbO B 30HE LUTYLIEPA, B KOTOPbIN
ocywecTtBnanca noasod Aasnenus (MAD 11, omoneTtosbin). 3oHa Teun (3oHa lll) Apko BbipaxeHa, B TOM Yucne
N Npy BTOPOM Harpy>eHun, B 3oHe Il (30Ha gedekToB) CTaTUCTUYECKUX TOUEK HE BbISIBIIEHO.
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. mode[ Aunantyna, [aB] ] ! X[ Aunantyna, [nB]] . mode[ Aunantyna, [nB] ) { X[ Aunantyna, [0E] |
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Puc. 4.146. UcnbiTaHne agcop6epa: nonHoe ucnbiTaHue, BTOPOe HarpyxeHue — nosiHble AaHHble

Ha puc. 4.147 npeacrtaBneHbl hunbTpoBaHHbIE (MCMNbITaHWME NPOXOANIO B CONMPOBOXAEHUN BbICOKOIO YPOBHS
nomex pasHoro poaa) AaHHble AOK annapaTa Bo34yLWHOro oxnaxaeHusi. B konbLeBoM CBapHOM COeaNHEHUN
KonrekTopa annapara, B 3oHe [AJ 13-14, BbISBNEH akTUBHbIA UCTOYHMK AD (knacc 2 cornacHo M6 03-593-03).
Ha gnarpamme «S"a-Amod» AaHHbIE UCTOYHMKA NpeacTaBneHbl B 30He |l (3oHa gedbexToB).
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Puc. 4.147. Konnektop ABI, nctounuk 27447 knacca (noareepxaeHHbIn) B 3oHe MNAD 13-14

Takum o6pa30M, CTaTUCTUYECKNI valTele7| ABJIAETCA HE KpuTtepuem B NoJIHOM CMbICIe CIioBa, a, CKopee,
MHCTPYMEHTOM, NO3BOJTAOLLNM paso6paTbc;| C npoucxoxgeHmem NCTOHMHMKOB aKTUBHOCTN.

MpumeyaHue:
Bce pacyeTbl 6bInn NponsBefeHbl C HACTPOMKaMM Mo YMONYaHuI: Ynucno nmnynbcoB B BblOopKe 64;
MepekpbiTve 0; Ocb Y «mode» «AMnnutyaa, ab»; Ocb X «AMnnutyaa, ab»; min 38; max 102; Ynucno
rMCTOrpamMMHbIX MHTepBanoB 32.

4.10. HanoxeHwue rpadymMku n NMIMHUN HaArpy>XeHus Ha guarpaMmmbl

MpakTuyeckn Ha nMobyto gnarpammy A-Line MoxeT 6bITb HanoxeHa rpadouka Unu NMHUS Harpy>keHust (cm. 6ok
«HanoxeHne» gnanora «lMapameTpbl OkHa», puc. 4.15).

HanoxeHue rpadukm ncnonb3yeTtcs, rmaBHbIM 00pa3oMm, B JTIOKALMOHHbIX AuarpammMax Ans Toro, 4tobbl
nokasaTb CBsi3b UCTOYHMUKOB AD 1 3IEMEHTOB UCMbITbIBAEMOro oobekTa. Pann gormkeH ObITb NOArOTOBMNEH

B rpaduyeckom pefakrope (Hanpumep, CoreDRAW) 1 coxpaHeH B hopmaTte paclumpeHHoro metadganna
Windows (EMF). Nponopunn n3obpaxeHnst JOSMKHbI COOTBETCTBOBATHL NPOMOPLUUSAM OObeKTa B JTOKALMOHHON
cxeme. [lnanor «Hactporka nmnoptupyemon rpacpukun» (puc. 4.148) 3a cyeT n3MeHeHMs MapamMmeTpoB
KOOPOUHATHOW NPUBSA3KM NO3BOMSET pa3MecTuTb rpadmyeckoe n3odpaxkeHre B HY>KHOM MecTe AnarpaMmmbl UIn
pacTsiHyTb ero Ha Becb 06beKT (CcM. puc. 4.149).
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MpumeyaHue:
Onuwus «CobnocTi NponopLmioy», B 3aBUCUMOCTI OT Ha3HA4YEeHHOIo Nonb3oBaTeneM pa3mepa no ocu X

1 pasMepoB caMoro n3obpaxxeHusi, aBToMaTNYeCKn BblYMCIISIET ero pa3mep no ocu Y. Ha npakTuke nerye
OTKIIOYMTb 3TY ONUWMIO U 3aaaTh (MNn nogobpats) pasMmepbl M306paXkeHUs pedaKkTupoBaHnem
HenocpeacTBeHHO rpadmndeckoro daiina. Mpu atom onumio « CoxpaHaTe POPMYy 0GBEKTOB B ABYXMEPHbIX
OKHax» avanora «[onosniHMTeNbHbIE ONUMM NoKauuny PEKOMEHAYETCS BKIIOYUTD.

HacTpoiika nmnopTupyemoid rpadikm

[+ MokaswiBaTe MMNOPTMPOBAHHYHD rpadKy
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Puc. 4.148. Onanor «HacTporka umnopTupyemom rpacpukm»
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Puc. 4.149. JllokaumoHHasa cxema ¢ HanoxXeHHon rpadmkon

HanoxeHune nuHum (cm. puc. 4.150) ucnonbayeTcs, B NEPBYHO OYEPEb, AN OTOGPaKEHUS TIMHUN Harpy>KeHUs
Ha BpPeMs3aBUCUMBbIX AuarpaMmmax. JIMHUS HarpyxeHust MoOXeT ObITb MoMyYeHa Kak C 0QHOro 13
napamMeTpuYecKnUX BXOLOB CUCTEMbI (B TOM YMCIIE NMPU HANMUYMK NOAKIOYEHHOTO AaTuvKa AaBIeHus,

B peanbHOM BpEMEHU, B TEUYEHWNE UCTIbITAHKS), Tak U U3 creumanbHbiM 06pa3om NoAroTOBMEHHOrO haiina.

HanmeHoBaHWe COOTBETCTBYHOLLErO NapaMeTpa B Criydae napaMeTpuyecKkoro BXxoaa MoXeT ObiTb 3a4aHo Kak
[0, TaK 1 nocre ucnbiTaHus, B gnanore «MapameTpbl kaHanoBy, Bkragka «lapameTpuyeckne BXoabi»

(cm. pasgen 7.5.3). MNpu BKNtoYeHUN OTOBpaXKeHUs NMMHUX Auarpamma nony4vyaeTt AONOSNHUTENbHYHO NpaByo
LLKany, CBOMCTBa KOTOPOM Takke MOXHO HacTpamBaTb NOCPEACTBOM Anarnora napaMeTpoB OKHa Auarpammbl.
B npaBoii YacTu nonsi guarpaMmMel oToOpaxaeTcs nocrieaHee No BPEMEHU 3Ha4YeHUe napameTpa (puc. 4.151).
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HacTpoiika fononHUTENBHOR NMHIK
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Puc. 4.150. HacTporka oTo6paxeHusi AOMOJIHUTENbLHON JIMHUN
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Puc. 4.151. lononHuTenbHasa NMIMHUA NO AaHHbIM OT NapaMeTpuyecKoro Bxoaa

JInHna MoxeT Takke oTobpaxaTbcs No AaHHbIM dhaina cneyunansHoro chopmata (pacwmperne TXT unu NAG).
Takon chann MoxeT ObITb NOArOTOBIEH B Ananore «JInHusa HarpyxeHusay (cM. puc. 4.152, meHto «OKHOY»).

B aToMm e gnanore MOXHO 3aaTb 1 pa3MepHOCTb NapameTpa. Tak Xe, Kak 1 B criydae nonyyeHns AaHHbIX OT
napamMeTpuyecKkoro BXoaa, anarpamma nosnyyaet AONOMHUTENBHYIO Npasyto wkany (puc. 4.153), koTopas
MOXeT OblTb HaCTpOeHa B COOTBETCTBMU C NapamMmeTpammn oTobpakaemomn NINHUN.

Kpome oTobpakeHns 3aaHHON NIMHUN Harpy>XeHus1, HanoXeHne 3agaHHou B guarnore JIMHUN MOXET
MCNoNb30BaTbCs ANsA onpeaeneHnsa rpaHnYHbIX UNU KpuTepuranbHbIX 3HAYEHWIA Ha gnarpaMmmax pasHoro tmna.
Tak, Ha puc. 4.154 3agaHbl rpaHUYHbIE 3HAYEHNUS NG aMnNUTyabl — Ha NePBOM HarpyxeHun 75, Ha BTOPOM —
65 nb.
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Puc. 4.154. Uicnonb3oBaHWe JONOSIHUTENTbHOW JINHUM KaK FPaHUYHON

4.11. OcobeHHOCTM NnporpamMmmHoro obecneyeHusi A9 cucrtem nuHenkm A-Line

Kak ntobow cneumannsmpoBaHHbIn NporpaMmmHbin npoaykT, MO A-Line nmeet psa ocobeHHocTen
N OrpaHUYEHUN B YacTu OTOOpaxeHus 1 06paboTKM OaHHbIX, KOTOPbIE OOIKHbI ObITb YYTEHbI NpU
ucnonb3osaHuu atoro MO:
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e B Mporpamme peanu3oBaHa aBTOMaTu4eckasi reHepaumust YacTto UCNONb3yeMbIX CTaHAAPTHLIX AuarpamMm
1 BO3MOXHOCTb MOCTPOEHUS AOMOSTHUTENbHbLIX KOPPENSALMOHHBIX N TMCTOrPaMMHbIX OKOH, OOHaKO
BO3MOXXHOCTW MOCTPOEHUS 3TUX AOMOMHUTENBHbIX ANarpamMmm HECKOJTbKO OFpaHNYeHbl;

e MMEIT MECTO TaKxke orpaHuyeHns Ha paboTy ¢ navykamm 1 TIoLUMPOBaHHBLIMK COBbITUAMU (MOMUMO
HenocpeaCcTBEHHO fokauum);

e  HEKOTOpble 3HEepreTu4eckme napameTpbl HECOBMECTMMbI C aHaNorM4YHbiMM napameTpamm AS cuctem
apyrux npoussoautenen (PAC, dunatoH, Vallen Systeme);

e peanu3auusi HEKOTOPbIX KpUTEPUEB OLIEHKM OTNMYaeTcst oT onpegenenun B HT,.

BbiwenepeuncreHHble 0cobeHHOCTU 1 orpaHnyeHns MO KoMNeHCMPYTCA BO3MOXHOCTbIO ncnons3osaHus MO
CTOPOHHUX Npoun3soauTenen (cMm. Mpunoxexve 2).
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5. TlMoaroroBka o0bLeKTa KOHTpoOnA

5.1. Cxewma pacnonoxeHus NAJ

Cxema pacnonoxeHnus NMA3 gomkHa obecrneunBaTb KOHTPOIb BCEV MOBEPXHOCTN 06bEKTa N perncTpaumo
npeobpasoBaTtensammn curHanoB A3, npoxogsawmx ot nctovHmkoB A3 o MNMAD no kopnycy obbekTa.

B cooTBeTCTBUU C [6] B HEKOTOPBIX Criy4asix No corfiacoBaHmio ¢ 3akazumkom gonyckaetcs pasmelleHuve MNAS
TONbKO B TeX obracTsix o6bekTa, KOTopble cyMTalOTC Hanbonee BaxkHbIMU. Ecnn He obecneynBaeTcs NorHoe
MOKPbLITUE 30HAMW KOHTPOIIS BCEro 0OBLEKTA, TO 3TO JOJMKHO ObITb OTMEYEHO B NPOTOKOSE/oTHETE MO
pesynbTatam AD KOHTPOISi C 060CHOBaHMEM UCMONb30BaHWSA AAHHOWN CXEMBbI.

Bbi6op cxembl pacnonoxeHus n konmdectsa MNAS gns kaxgoro obbekTa 3aBUCUT OT TUNa 00bekTa, ero
pasmepoB, TOMLWUHbI CTEHKU, HANUYMA U TUNa U30MSLMK, aKyCTUYECKNX XapaKTEPUCTUK (3aTyxaHus), Tuna
ucnbiTaHus (rMapaBnMyeckoe Unm NHeBMaTUYECKoe), BbIBPaAHHOro TMna nokaumMm MCTOYHUKOB AD, Hanmnuus
KPUTUYECKNX 30H (Hanpumep, npegrnonaraembiX 30H BbICOKMX HAMPSXKEHUN).

O6wme npuHUMNbI pacnonoxeHus NMNAJ

B ntobom cnydae nepepg paspaboTkon cxembl pacnonoxeHusa NA3 HeobxoanmMo MMeTb crneayoLlmne cBeeHNs

00 McnbITaHMM U 06BEKTE KOHTPONS:

e TuUN, rabapuTHble pa3Mepbl, TOSLUHBI U1 MaTepuarnbHOE NCMNONTHEHNE OO BHEKTA;

e TUMN UCMNbITaHUA (TMAPABNYECKOE UMW MHEBMATUYECKOE);

e TWM NOKaLMN UCTOYHUKOB AD;

e  3aTyxaHue, CKOPOCTb 3BYKa (CKOPOCTb pacnpoCTPaHEeHNst akyCTUYECKMX BOMH B 0O BLEKTE) M MOPOroBoe
paccTosiHue ans obbekTa Npy AaHHOM TUME UCTbITAHWS.

MpumeyaHue:
B A3K 06bl4HO mcnonbaytoT MAD ¢ pesoHaHcHon yacToTorn oT 30 go 500 kI'y, — 370 30Mn0Tan cepeamHa
Mexay TpeboBaHMSAMUN HU3KMX LUYMOB M JOCTATOYHO GOoNbLUOM 4ONYCTUMOW AncTaHuum mexay MAQ.

Ecnu 3aTyxaHue, CKOPOCTb 3ByKa M MOPOroBOE PaCcCTOsIHME HEU3BECTHbI, TO OHM AOMKHbI GbiTb OnpeaeneHb!
B COOTBETCTBUM C NpoLeaypamMu, onvcaHHbiMu B pasgene 7.7. JonycTumo npeasaputensHO UCNonb3oBaTh
[aHHble, B3ATble U3 HacToswero PykoBoacTea v/unv pesynbTaToB UCMbITaHUIA aHanorMYHbIX OGBEKTOB,

N YTOUHATL NPU NOATOTOBKE UCTIbITAHMS.

Cxema pacnonoxeHnus NA3 ans o6bekTa BbIbnpaeTcsi ¢ y4eToM ero KoHurypawumm n pasmepos,
pPacnonoXeHWs CBapHbIX LWBOB, oriaHLUeB, TPOMHUKOB, APYrMX dNeMeHToB. [Mpu 3Tom xenatensHO BbibpaTb
Takoe pacnonoxeHune MAD, 4Tobbl OHM He Nonaganu Ha CBapHbIE LUBbI UMM KOHCTPYKTUBHbBIE SNTEMEHTHI
obbekTa. TOYHOCTb pa3MeTkM JOImKHA ObiTb He Hke £1 % OT HambonbLIEero paccTosiHUA MeXay COCeaAHMMM
MA3.

MakcumanbHas auctaHuus mexay coceaHmmm MAS 3aBUCUT OT aKyCTUYECKMX NapaMeTpoB 06bekTa KOHTPOrs,
YPOBHS LLYMOB, UCMOMb3yEMOro AMana3oHa 4acToT, Tuna nokauuu. lNpoueaypa ee onpeaeneHns onncaHa
B pasgene 7.7.3.

I'IpM yCTaHOBKe MA3 Ha y4qacTKax Kopnyca 00beKTa ¢ TENNOM30SSILNOHHBIM NOKPbITUEM B U3OJTALUMOHHOM
NOKPbITUN Bblpe3akoTCA OKHa COOTBETCTBYHOLLEro pasMepa.

Ecnun koHTakTHbIN y4acTok MNAD nonagaeT Ha cBapHOW LWOB, y4acTok casuraetcd Ha 100 MM OT cBapHOro LBa
C YTOYHEHMeM HOBOro mectononoxeHus NAD, namepeHmem n BHeceHMeM B HaCTporikun nokauum B MO.

B cnyyae HEBO3MOXHOCTM pacrnonOXeHNsi KOHTAKTHOrO y4acTka B yKa3aHHOM MeCTe JOMycKaeTcs ero
cmeLleHne Ha pacctosiHie o +10 % oT MakcMmarnbHOro pacctosHus mexay MNAS ¢ yToYHeHeM HOBOrO
mecTononoxeHus NMAS, namepeHnem n BHECEHMEM B HAacCTponkn nokaumm B MO.

MpumeyaHue:
Mpn Hymepaumn MecT pa3melleHns npeodpasoBaTtenen npu ucnone3osaHny DDM-cuctem Heobxoanmo
YyUUTbIBaTb, YTO B MEPBOM NUHMM Grivekanwnim k 6noky cbéopa n obpaboTtku gaHHbIX mogynb (1 MAJ)
nonyyaet Homep 1, BTOpoW — HOMep 2 U T. 4.; BO BTOPOW JNIMHUM — @aHANOMM4HO — NEPBbIN MOAY b IMHUN
nosiydaeT Homep, CrneayrLmnn 3a nocnegHMM HoMepoMm npegblaywen, u T. 4. MNpu ncnonb3osaHun DDM
Ha cocypgax, cdepax 1 NogobHbIX 06beKTax pekoMeHOyeTCst 3apaHee nNpoaymaTtb pacctaHoBky MAD ons
TOro, YTobbl KaHanbl C COCeAHUMU HOMEpPaMK, KOTOopble HEOBXOAMMO COeaNHATL Kabenem, okasanuck, no
BO3MOXHOCTW, Heaaneko Apyr ot gpyra.

5.2. PacnonoxeHue NAJ gna cocynoB

Ina cocypos NMAD, Kak npaBunio, pacnonaratTcs no BbicoTe (AnnHe) obbekTa cnosaMu. Tun nokaumm —
«Unnmugpy. JaHHbIi TR noKaumMyM OTHOCUTCS K ABYXMEPHOW FTOKaLmun, pacyeTbl BEOYTCS Ha pa3BePTKE Takoro
o6bekTa, ogHako MO A-Line no3BonsieT BU3yanuanpoBaTb pe3ynbTaTbl JIOKauMy Ha LMITMHAPUYECKOM cocyae
He TONbKO Ha pa3BepTKe, HO U Ha TPeEXMepPHOW Modenn obbekTa (CM. puc. 5.2).
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B cnyyae ecnv HeoGxoavma nokaumsi UICTOYHUKOB AD, B KaXk4OM croe A0MmKHO 6biTb He MeHee 2 T1AD (ons
O[HO3HAYHOW Nnokauun, 1 ocobeHHO B KpaeBbix 30Hax, pekomeHayeTcsa 3 u 6onee MAJ). NMAD B cocegHNX
cnosix, Kak NpaBuso, CMELLATCs Ha NOoBMHY paccTosiHus mexay MNA3 (puc. 5.1). Takum obpasom, rpynna
MAD obpasyeT cucTemMy TpeyronbHUKOB. [py HEBO3MOXHOCTM pacnonoxeHust cnoes MNAD co cMmeLleHnemM
JonyckaeTtcsi pasmeLatb crniov 6e3 cmelleHms (cMm. puc. 5.3).

MpumeyaHue 1:
B pamkax HacTosiwero PykoBoacTsa BapuaHT pasmelleHus MAS B NIMHMIO Ha BbITAHYTbIX cocyaax (Tuna
KOMNOHH) 1, COOTBETCTBEHHO, MO NMMHENHOMY anropuTMy nokauum k npumeHeHnio HE PEKOMEHOYETCA
1 He paccmaTpuBaeTcs.

MpumeyaHue 2:
IMAS Ha noBepxHOCTM 06beKTa AOMKHbI pacrnonaraTbCs N0 BO3SMOXHOCTU paBHOMEPHO,
T. €. TPEYroNbHUKM NN YeTbIPEXYTroNbHUKM AOIMKHbI ObITh Kak MOXHO 6onee paBHOCTOPOHHUMN.
Ouctanummn mexay MNMAS B nosice [OMKHbI BbITb MPUMEPHO PaBHbI AUCTaHLMM MEXOY NOsiCaMu.

MpuHuMn pasmelleHns MNAD pekomeHayeTcs BbiGMpaTb 0AMHaKOBbIM A1t BCero o6bekTa KOHTPOss.

Cxema pacnonoxeHust A3 gormkHa 6blTb «NpuBsA3aHa» K XxapakTepHbIM 3fieMeHTam cocyaa Unu/u K cTopoHam
cBeTa aJ1si OAHO3HAYHOro NPeCTaBeHUsl Pe3yrbTaToB KOHTPOSS U BO3MOXXHOIO ero NoBTOpeHus. JTa
npuBsi3ka JosmkHa ObITb OTMEYEHa Ha ackm3e obbekTa B Paboyem npotokone. Mpu nostopeHun ASK
pacnonoxeHue MAJ, kak NpaBumo, He MeHsieTcs.

Mecta pacnonoxeHusi NMAS JormkHbI ObITb NMPOHYMepoBaHbl. MpuHLMnbl HyMmepauun NAS pekomeHayeTcst
NpYHUMaTL eQVHLIMU AN pa3HbIX TUMOB OOBHLEKTOB M NPUAEPXKUBATLCS Crieaylowmx npeanaraeMbix no
ymornyaHuto nporpammont A-Line anroputmoB pasmMeLleHns n Hymepauum MNAS:
e pacrnpefeneHue n, COOTBETCTBEHHO, HyMepauus MNAS HaumMHaeTcs ¢ BEPXHEro (4N BepTMKanbHO
pacnosioXeHHbIX 06beKToB, puc. 5.1) nnmn neBoro (4518 ropM3oHTarNbHO PacMoIOKEHHbIX 0OBHEKTOB,
puc. 5.4) gHnwa cocyna;
e [1AD yeTHbIX CrOEB CMELLATCS MO YaCcOBOW CTPESKE OTHOCUMTENbHO MAD HEYETHbIX CIOEB Ha MONOBUHY
paccTtosiHusa mexay MNA3.

u nEpEMETpI:!I CXEMBbI NOKALWW LWNWHADWYECKOro CoCyaa
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Puc. 5.1. NMpumep Hymepauuu NAD ans BepTUKanbHOro cocyaa

Ecnu B gnanore «[JononHUTenbHbIE OMNLMM NTOKauumny oTMmeyveH nyHKT « OTobpasnTb OKHO 06bEMHOM Mogenu
nokaLummy», NosABMseTCs JONONHUTENBHOE OKHO, NpeacTaBnstoLllee 00beKT koHTpons B Buae 3D-monenu

(cm. puc. 5.2). NocTpoeHne o6 beMHOM MOAENN NOKaLMM HE PEKOMEHOYETCS BbINOSHATD B peXuve

perncTtpaunn gaHHbIX.
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MpumeyaHue:
CnepnyeT pasnuyaTtb OnMcbiBaeMyto 30eCb 0ObEMHYO MOLENb NOKALMW U TPEXMEPHYIO FNTOKaLIO.
O6beMHas Mofenb NokaLumn SBnseTcst NpeacTaBieHMeM pesyrbTaToB paboThbl NaHapHOro anroputma
B BUAE TPEXMEPHOro obbekTa, U NoumMpyeMble NCTOUHMKM pacnonararTcs Ha ero NoBEPXHOCTMY.
lMnaHapHbI anropuTM NpegnonaraeT, YTo CUrHarnbl OT UCTOYHMKA K [TAD pacnpocTpaHsTca no
NMoBepxHOCTM obbekTa.

Puc. 5.2. O6bemHass Mmogenb nokauuu

OO6pallaeM BHMMaHUe, 4TO pa3BepTka «packpbiBaeTca» Mo obpasyloLLlelt, pacrnonoXeHHONM C ThiNMbHOM (ans
BEPTUKAIbHbLIX COCYZI0B) UITN HKHEN (4115 FOPU3OHTalbHbIX) CTOPOHbI cocyaa (OTHocuTenbHO Braa 3D-mogenn
no ymonyanuio). CooTBETCTBEHHO, TaM pacnonaraeTcs nepsbi NAS cnosi. 3To HYXKHO yYUTbIBaTb NpU
HyMepaumu nosuuun MAS3.

[nsa Toro 4to6bI NpaBUNBLHO 0TOGPa3NTL 30HbLI U NpeobpasoBaTenu, NnonagatoLne 0 gHOBPEMEHHO Ha
pasnuyHble YacTu pa3BepTku, HeKoTopble (kpanHue) NMAS oTobpakatoTcs 0QHOBPEMEHHO Ha 06enx 4YacTsx
pasBepTku, Hanpumep, ¢ niaekcamm 02 1 02(1), 05 n 05(1), 08 n 08(1) (cm. puc. 5.1).

Mpun HeobxoaumocTn koopAanHaThl MAS MOryT BbITb M3MEHEHbI OAHOBPEMEHHO A1 BCEro nosica
OOHOBPEMEHHO N MHAMBUAYanbHO (MbILLKONM UK B COOTBETCTBYHOLLMX Bnokax avanora «[lapameTtpbl cxembl
nokauuu...»). Onuusi Beibopa NepBoro kaHana B nosice No3BonsieT Npy HeobxoANMOCTM nepepacnpesennTb
pacnonoxeHve KaHarnoB B BbIbpaHHOM nosice.

MpumeyaHune:
MA3 ¢ gononHuTenbHbIMK (B CKOBKax) MHOEKCaMM He NepeMeLLaTcs Takummu cnocobamu, HO cneayroT
3a CBOMMM «ABOWHMKaMn» (CM. pa3gen 4.7.7).
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u nEpEMETpI:!I CXEMBbI NOKALWW LWNMHAPDWYECKOro CoCyaa
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Puc. 5.3. N'opu3oHTanbHbIN cocya. pynnbl 4eTbIpexXyrosbHOro Tuna

u nEpEMETpI:!I CXEMBbI NOKALWW LWNWHADWYECKOro CoCyaa
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Puc. 5.4. NMpumep Hymepauuu MNAD ans ropusoHTanbHoro cocyaa
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[ns nokauun Ha gHMLWAax COCyOoB Mcnosnb3dyeTca Mmoaesib KOHMYEeCKMX OHULL, HO Takada Modernb aeT
npuemMnemMble pe3dyrbTaTtbl ONA SJJTMNTUYECKUX, TopoccbepmquKle N NOAO0OHbLIX UM OHWLL npun ycnosuu, 410
BbIiCOTa AHWLLA HAMHOIo MeHbLUE AnamMmeTpa.

M3-3a aTOro Kk pesynbTatam nokauum Ha 3naMnTUYECKNX U TOPOCEPUYECKNX AHULLAX HYXHO NOAXOANTb
C OCTOPOXHOCTbIO, B NEPBYIO ovepeb, BCNeAcTBME BO3MOXHOIO HECOOTBETCTBUS MeXAY UCMOMNb3yeMon A4S
pacyeToB KOHUYECKOW MOAENbI0 U (hOPMOK pearnbHOro AHULLA.

[na cocynoB ¢ nonycgepuyeckumm OHULLAMA, NSt KOTOPbIX OLUMGKM KOHWYECKOW MOAEN NoKaLum BeSMKH,
peKkoMeHayeTCs NMPOBEPSATh JTIOKALMIO Ha AHULLAX C NMOMOLLLI0 OTAENbHOW rpynbl CHepUHecKon nokaumu,
KOTOopasi NOAXoAUT 1 Ans nonycdep.

PekomeHaauun, NpUBeAeHHbIE HKE, MOMOTYT BbINOMHWUTE Goniee TOYHYH NoKaumio Ha anfMnTUYECKKX,
TopocepUYECKNX 1 NoNycdepnyeckmx QHULAX.

[nsa nokaunm nctouyHnkoB AS Ha nonycdhepnyecknx 1 SNNUNTUYECKUX OHULLAX UCMOMb3yeTCs HE MEHee Tpex
MA3, pacnonoXeHHbIX Ha rpaHuLe AHuWa 1 obevankn, n oamH MNAD B LeHTpe aHuLa. [Ansa 6onblunx o6bEKTOB
(amameTp 5 M 1 Gonee) nHorga pasmMeLLaroT JONOMHUTENBHBIN CION Ha OHULLE, a Takxke, B Crlydae Hanm4us
LITYLLepOB GONbLIOro AuameTpa B LIEHTPe OHULLA,— OOMNONHUTENbHLIN MAD. Takas ycTaHOBKa He
nogaepxusaetcs MO A-Line Hanpsmyto, 1 Takoe OHULLE OOIMKHO ObITh BbIAENEHO B AONOMHUTENBHYIO rpynny
C NnaHapHbIM UNKn cepuveckumM TMnom nokauun. Mpu 3Tom LeHTpanbHbi NMAD gHuwa u MNAJ,
yCTaHOBIEHHbIE Ha obevalike cocyaa, AOMMKHbI OCTATbCA TakkKe U B JIOKALUOHHON cxeme «Liununap».
[ononHutenbHasa rpynna MOXeT MCMNOoNb30BaTbCsA A4S YTOYHEHUST MECTOMOJIOXKEHNS BbISIBIEHHbIX MCTOYHMUKOB
A3. Ha puc. 5.5 npuBegeHa rpynna nriaHapHowm rnokawumm n3 asyx LeHTtpanbHbix A (MA3 1 1 2), Tpex MADJ,
pacnonioXeHHbIX B gononHuTenbHom crioe (MAS 3, 4, 5) u NaTK, pacnoNOXeHHbIX Ha rpaHuLe gHULWa

n obeuariku (MAS 6-10).

1.Mpynna N21 - Nokauwa/Koopaudatel, [mm] [MnaHapHaa)

Puc. 5.5. [lononHuTenbHas nnaHapHas rpynna rnokauuu gns gHuua cocyaa

[ns nokaumm cocyoB CNOXHON hopMbl (BKIMHOYAKOLLMX KOHUYECKUE 3MIEMEHTbI 1 3NIEMEHTbI pa3HOro AvameTpa)
MOXHO MCMOMb30BaTb HECKOJILKO Py foKaLum, Kaxaasi U3 KOTOpbIX COOTBETCTBYET MPOCTOMY MO reoMeTpumn
anemeHTy cocyga. MpeoGpasoBaTenu Ha rpaHuLax rpynn MoryT paboTaTe OQHOBPEMEHHO B HECKONBKUX
rpynnax. MepexogHble YacTh TaknMx OGHLEKTOB pa3MeyvatloTcsl Ha 30HbI Tak, YTOObI rPYNMbl JIOKALMKU Ha HUX Tak
e, KaK Ha ApYr1x YacTsx cocyaa, COCTOSNN U3 30H NpaBuIibHOM (hOpMbl (MOeanbHO — U3 PAaBHOCTOPOHHUX
TPEeyrosibHUKOB).

Ecnu ang pasHbix YacTen Taknux COCYA0B UCMONb3YTCA pasHble rpynmbl foKauum, To, MOCKOMbKY rpymnnbl
nokauuu B MO A-Line He3aBUCUMBI, HY>XHO TLLATENbHO NPOBEPSTL pedynbTaTbl IOKaUMn Ha Npeamer,
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He NPUHaANEXMT N BbISIBNEHHbIA MCTOYHUK APYron rpynne. Takas npoBepka MOXeT BbIMNONHATLCA METOL0M
aganTvBHOM Nnokaumu (cM. pasgen 9.7), a Takke aHanu3oM nopsaka peructpaunm AD cobbITUst KaHanamm
cUcTeMbI (30HHOW Nokaunen).

[ns KpynHbIX 06BHEKTOB M 06 BHEKTOB CIOXHON (POPMbI peKOMeHAYeTCsA NpeaBapuTeribHO NOCTPOUTL
NOKaLMOHHYIO CXeMy B ModyJie NOCTPOeHMs nokauum nporpammbl A-Line (nocTpoeHne Takon cxembl
paccMoTpeHo B pasgene 7.5).

5.3. PacnonoxeHue MNAJ ons wapoBbIX pe3epByapoB

Mopgynb nocTpoeHust nokauumn nporpaMmmbl A-Line gnsi cchepuyecknx o6bekToB NpegycmMaTpuBaeT HECKOMNBKO
TMMOB NTOKaL MM 1, COOTBETCTBEHHO, BapuaHTOB pacnpegenexus MNAD, 1 ons 9Toro Tuna o6bekToB
npeaBapuTenbHbIv BIOOP 1 MOCTPOEHUE NOKaLMOHHOW CXeMbl 06A3aTenbHbl. Pacnonoxexue

1 nocnefoBaTenbHOCTb Hymepauun MNMAJS 3aBUCUT OT BbIGPAHHON CXEMBbI.

MO npegycmaTpuBaeT TPy COBEPLUEHHO Pa3HbIX TNa foKauuu:
®  CEKTOPHbIN;

o Kybunyeckui;

e MPOU3BOSIbHBIN (JONOMHUTENBHbIN).

Bce Tvnbl nokaumy ans cep OTHOCATCS K ABYXMEPHOM foKaLmmn, NOCKONbKY npeanonaraeTcs, YTo curHan
pacnpocTpaHsieTCsl N0 NOBEPXHOCTU Takoro obbvekTa, ogHako MO A-Line no3sonseT Bu3yanu3npoBaTb
pe3ynbTaThl JIOKALUUN Ha LWapoBOM pe3epByape He TONbKO Ha pa3BepTke Takoro 06bekTa, HO U Ha ero
TpexXmMepHou Moaenu.

Heobxogumo nmeTb B BUAY, YTO NMpU NoflyaBToMaTnyeckux cnocobax pasmerleHus MNMAJS (3To BepHO Anst
CEKTOPHOro 1 Kybumyeckoro Tmno nokaumm) MO A-Line He no3eonseT 3agatb HeoANHAKOBOE konnyecTso MAD
B pasHbIX Crosx.

BHumaHwue:
Bo Bcex Bugax ccepudeckon nokauum (kpome HITAIM) TpeyronbHMKM 30H NOKaLUMM CHUTAOTCS MIIOCKUMN,
W Ha pes3ynbTaT fokauum BNUST OWNBKM pacyeToB, Bbi3BaHHbIE annpoKcMMauuern pe3ynbTaToB Ha
KPVBOMMHENHY MOBEPXHOCTb, YTO OCOBEHHO 3HAYMMO MPU MarioM KONMYeCcTBE MCMONb3yeMblX KaHaIoB.

5.3.1. CeKTOpHbIN TN NoKauum

[ns wapoBbix pe3epByapoB Ha KONMYECTBO 1 pacnonoxeHue MNAD BNUAET, kak NpaBuio, KOM4eCcTBO OMnop.
B akBaTopuanbHom yactu ccepbl NMAS pacnonaratotca mexay onopamu, nvbo no akeatopy, Nnbo Bbile

N HWxe akBaTopa. Kak npasuno, pasmeLlaeTcs Heckornbko noscos MAS. 3Ta koHUenuusa peannsyeTcs

B CEKTOPHOM TUMe Nokauuun.

CeKTOpHbIV TUM NTIOKaLUKN — KNacCUYecKni TUn nokaumm cepumyecknx obbektos (puc. 5.6). [Ana camoro

pacnpocTpaHeHHOro Tuna cpepuyecknx pesepayapos gnameTpom 10,5 M, ycTaHOBNEHHbIX Ha 8 onop,

ncnonbdyetcs 26 NMAD, npu aToMm MakcumansHoe pacctosHne mexay NA3 coctasnsieT 4,1 M. OcobeHHOCTH

NoKaLuy CEKTOPHOro Tuna:

Hayano koopauHaTt — akBaTop ccepbl (ock Y), MepuanaH «packpbITs» 0bonoyku (ocb X);

OOIMKHO ObITb 3aaHo no ogHoMy MNAD cBepxy u cHM3y (Ha nontcax) pesepByapa;

OO0JDKHO ObITh 3a4aHO KONMMYECTBO MOSICOB (B JAHHOM criyvae Tpu nosica);

BCe ocTanbHble [1A3 pacnonaratotcs no nosicam (I1);

MA3 B nosicax pacnonarakTcd CTporo no mepugnanam (M), oauH noa apyrum (puc. 5.7);

TWN aHTEHHbI — TpeyronbHas (puc. 5.8);

KONMUYeCTBO MEPUAMAHOB OnpeaensieTcs nporpamMmmon, ncxoast u3 ymicna MNA3. Konnyectso mepngnaHoB

(nnn konnyecTso MAD B nosice) 3aBMCUT OT 0BLLLErO KONMYECTBA BblIGpaHHbLIX KaHamNoB, 3a4aHHOro

nonb3oBaTeNeM YNCIIOM MOSICOB, HO AOIMKHO ObITb HE MEHEE TpEX;

e 130bLITOYHbLIE AN peanunayemor CXeMbl KaHarnbl aBTOMaTUYECKN YCTaHaBNMBAOTCS B TOUKY
¢ koopauHatamu (0,0). Tak, Hanpumep, ecrnv BMeCTO 26 HeobXxoauMbIX kKaHanoB 3agaTh 27, 1o 10
YCTaHOBUT U30bITOYHbIN KaHan 27 B TOYKy ¢ koopanHaTamu (0,0), coBnagaroLlyto ¢ MECTOMONOXEHNEM
kaHana 10 (cm. puc. 5.7);

e pekomeHAyeTcs noabupaTb YMCMO MNOSACOB U MEPUAMAHOB TakK, YTobbl gucTaHumm mexay MNAS no
ropM3oHTanM 1 BepTUKanu GbIn NPUMEPHO PaBHLIMU;

e riporpamma pacnpegenseTr MepuanaHbl Ha paBHbIX AUCTaHLUMAX Apyr OT apyra. MoxHO n3ameHnTb
pacnonoxeHne NHANBUAYaANbHbLIX KAHANOB Mo BbiCOTE (MO MepuanaHy), Ho He Mo napannen;

o 0bLyee konm4yecTBo kaHanoB = M * I1 + 2, nockornbKy Ha nomntcax 06s3aTenbHO AOMKHBLI CTosATb MAD.
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Puc. 5.6. NMpumep cekTopHOro cnocob6a pacctaHOBKM U HyMmepauuu (3agaHo 26 MADJ)
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Puc. 5.7. Cchpepa. CekTOpHbIN TUN NlOKaLu
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Puc. 5.8. Ccpepa. 30HbI nokaumm

I'Ipevlmyu_LeCTBa N HeJoCTaTKN JIOKALMOHHOM CXEMbI:

e  BO3MOXHOCTb HEMOCPEACTBEHHOIO yrNpaBfieHMs KONTIMYECTBOM MOSACOB 1 konudectsoMm [MAD B nosice
(T. e. mogxoguT anga cdep ¢ pasHbIM KONMYECTBOM OMOp);
e ripocToTa pasmeTku cdepbl 1 yctaHoBkM MAD — Bce MNAD pacnonoxeHbl o MepyanaHam, OauH Nnog,

Apyram;

e  OTHOCMTENbLHO MpocTasi U HarnagHas Hymepaums MNMAD n pacnpegeneHne kabenein kak gns PCI/DS, Tak

n ans DDM-cuctewm;

e  HES3KOHOMHOE MCMONb30BaHNE KaHaroB — BO BCeX Nosicax oguHakoBoe konunyectso MNAD — gaxe Tam, rae
pacctosiHne mexay MNAS HebonbLuoe, T. €. B6nM3un nontocoB MNAD CTOAT CNULIKOM MIIOTHO, a Ha 3KBaTope —

NMOPON CANLLKOM penKo;

e  HEBO3MOXHOCTb MU3BMEHEHUS pacCTOSAHNSA Mexay MepuanaHamm — [NAD B nosice JOMKHbI ObITb

pacnonoxeHbl paBHOMEPHO.
5.3.2. Kybuueckum cnocob paccraHoBku MAJ

Kybuyeckuii Tun nokaumm ocCHOBbIBAeTCS Ha Kybe, BUpTyanbHO BMMCAHHOM B KOHTPONMpyeMyto cdepy.
MuHmanbHoe konudecTBo MNAS ans kybuyeckor nokaumm — 8, makcumanbHoe — 26.

Mo mepe yBenuueHns konnyecTsa BbibpaHHbIX kaHanoB MNAD aBToMaTM4eckn pasMeLLarTcs cHadvana no

BepLmHam BrnmcaHHoro kyba (8 NMAJ), 3aTem No LeHTpam rpaHen, HadmHasa ¢ BOKOBbIX,— BCEro Ao
8 + 6 = 14 T1AD, 3atem — no cepegunHam pebep, HaumHasa ¢ 6okoBbIX — Bcero 8 + 6 + 12 = 26 MAD.

PeanbHo NAD ycTaHOBMNEHbI Ha NOBEPXHOCTU cdepbl, NMMOO HAMPOTUB CBOEN BUpPTyarnbHou no3nuun (ana NAJ

B BEPLUMHAX U B LieHTpax rpaHen kyba), nmbo B cooTBeTCTBYHOLWEM ceveHnn u cnoe (MAD B LeHTpax pebep)

(pnc. 5.9, kpacHas cTpenka ykasblBaeT Ha pearnbHoe pacnonoxeHue MAJ).
MecTononoxeHne otaenbHbiX MA3 MoOXeT OblTb U3MEHEHO.
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D . i 3

a A p = arcsin( ‘E) 35,26

D - guameTp cohepet

a - pefpo snucadHoro kyba

P - yron Mexay HWKHER rpaHbio
(3KBATOPHANBHON NNOCKOCTRH)
W guaroHansk kyba

@ A3 Ha eepwuHax BnucaxHoro kyGa
@ A3 Ha rpaHsx BnucaHHoro kyba
@ A3 ua pebpax enucanHoro kyBa

Puc. 5.9. PasmeweHue MAD npu kybnueckom cnocobe nokauumm

MpakTuyeckn anga cepol guametpom 10,5 m MA3 9, 16, 10, 17, 11, 18, 12, 15 pa3meLLatoTca No aKkBaTopy,
MAS 1, 25, 3,19, 5,23,7,211n 2, 26, 4, 20, 6, 24, 8, 22 pa3meLLaloTCcs NO CMNOsiM, Ha PacCTOSHUU

10,511/ 4 arcsin (1 /sqrt (3)) / 90 = 3,416 m (no obpasytoLien cdepbl) 1 Yepes 45 rpagycoB HUXE U BblLLE
akBaTopa cooTBeTCTBEHHO. [MAD 13 n 14 HaxoadaTcst Ha nontocax caepsl (puc. 5.10).

MpenmyulecTBa 1 HegocTaTkmn Kybudeckoro cnocoba:

e  BO3MOXHOCTb YTOYHEHMSA/M3MEHEHUS MmecTononoxeHus MNMAJ;

e  BO3MOXHOCTb B60Oree 9KOHOMHOMO ¥ PaBHOMEPHOrO pacnosioxeHus NMAD No cpaBHEHMIO C CEKTOPHBLIM
TMnom. Hanbonee BbIMrphILLHbIE CXeMbl — 8 kaHanoB (No BepwmHam kKyba) u 14 kaHanos (4 NMA3 no
akBaTopy, no 4 NMAD B gByx crosix n 2 NAJ3 Ha nontocax);

e  MakcumanbHasi KoHgurypaums cootBeTcTByeT 26 AJ B 3 nosicax, He MMeeT 0CcobbIX MPenMyLLEeCTB nepes
CEKTOPHbBIM TUMOM floKauuu 1, Npy 3TOM, MOXET OKa3aTbCsl HEAOCTaTOYHOW Anst KOHTpons 6onbLunx cadep.
Konunyectso MNAD B nosice pasHo 0, 4 nnu 8 n XopoLLo NoaxXo4uT TONbKO Ansi cdhep C BOCEMbIO ONopamu;

e  HEBO3MOXHOCTb M3MEHEHUS KONMYECTBA NOSICOB UK KonmyecTea MNMAD B nosicax MHaye kak gobaBneHmem
U1 yganeHwem KaHanos,;

e  CroxHasi Hymepaums n pasmelteHune MNAJ kak gnsa PCI/DS, Tak n ocobeHHo ana DDM-cuctem.
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MNaparmerpel—————— ~HacTpoiika koopauHar K.oopomHarel——————— [~ 30HEI NOKEUHK
Bare [ 3000 IKaHaﬂ N I-ﬂUﬂFUTG 4] [rra] ICMEU-lEHHE M3 [para] Karam 2 | Casur ||| Peaaxron 30H| seero son: (48 .

02 ~| [0 I fero THMEHS
SoHa oTcedkM (k] |5832 e _+| =5 I

OrrocirencHo  Wwpara [¥] [ram] 3 [rva]; 0 | _I _I _I JlononHuTEAHA. ..

Ci

Pasriep waotpa- |3 I d I3418 HaHM::J'T;:MB TpUMEHITE Y [l 3416 H ¥ TReYrnabHbIE —_—
HEHWA AATYHRA P rra]: OBBE | = erniprronbHb Punetp

Puc. 5.10. NMNapameTpbl paccTaHOBKM U Hymepauuu NMA3 npu Kkybuyeckom cnocobe (3apgaHo 26 MADJ)

5.3.3. CpaBHeHMe TOYHOCTM JIoOKauum

Hwxe npvBeeHO cpaBHeEHE TOYHOCTM NOKaLuM Npu CEKTOPHOM 1 KyBudeckom pacnonoxeHun MAS.
CpaBHeHuWe NpvBeAeHO AN YCTaHOBOK C 26 KaHanamu, yCTaHOBMEHHBIMM MO YMOnYaHuto ansg obomx Tmnos
nokauun. B kayecTBe NCTOYHMKA AaHHbIX OblN CreHepupoBaH NCKYCCTBEHHbI dann ¢ 190 nctouHrkamu,
pacnonoxeHHbiMU B AnanasoHe oT 0 go 180 rpagycos no gonrote n ot 0 go 90 rpagycos No WunpoTe, Yepes
10 rpagycoB B 000uX guana3oHax.

BuaHo, YTO TOYHOCTL NOKaLUUM NpU CEKTOPHOM TUME foKaL MK Bbille, YeM B Ky6VI‘-IeCKOM TMne nokauun. Taknm
o6pa30M, npuy BO3SMOXHOCTH, HYXHO BbI6MpaTb CEKTOPHbIV TMN NoKauun.
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1. p. 1 CektopHag - NoxauuafKoopaunatu,[MM] [Chepryeckasn]
7851 1 189
| |
|
y
4710
02 n3 04 n5 06 07 08 09
I I
1569
10 11 12 13 14 15 16 17
-1572
18 19 20 1 22 23 24 25
-4713
b
-7854°'0 3927 7854 11781 15708 19635 23562 27489

Puc. 5.11. Pe3ynbTaThbl nokaumMm no anroputmy CEKTOPHOW fioKauum

5. p. 5 Ky6uu 26 - Nokauua/KoopanHate,[MM] [ChepHyeckas]

7851 14 17
4710 aE

02 26 Toa T2d 06 T2a Tos 22
1569

13 09 T1& T10 17 11 18 T12
1572

01 25 To3 T19 05 123 To7 T21
-4713

13

785410 3927 7854 11781 15708 19635 23562 27489

Puc. 5.12. Pe3ynbTaThl IokauMu no anroputMmy KyGuieckom nokaumm

5.3.4. Npoun3BONbLHLIN TUMN JNIOKaLUuK (BONOJTHUTENIBLHO)

Ina nokaumm Tvna «Cdepar B 10O A-Line peann3oBaH Npon3BOsbHbIA TUMN NTOKaUMK, UM HEYETKON NoKaLmm
aHTeHHOW Npoun3BorbHoN dopmMbl. MeTon no3sonseT Ans kaxaoro AD cobbiTusa onpeaennte obnactb Ha
NOBEPXHOCTU OOBbEKTA, COCTOSALLYIO N3 BCEX BO3MOXHbIX TOYEK MECTOHAXOXAEHUS UCTOYHMKA, KOTOPbIN MOT
co34aTthb JaHHbIA HAbop BpeMEH NpuxoAda MMMyIbCOB AN AaHHOro o6bekTa, Npu AaHHOM pacnonoxeHun MNAS
1 B J@HHOM Juana3oHe CKOpPOCTEW pacnpoCTpaHeHUsl ynpyrix BofH. s peanvaaumm anropytmMma noBepXHOCTb
oObekTa MOAENMPYETCHA ANCKPETHOM CETLIO N3 KOHEYHOTO YMCa TOYEK, U ANst KaX4oro cobbiTUs BbIMUCNAOTCA
BCE Y3kl 3TOW CETU, B OKPECTHOCTM KOTOPbIX TEOPETUYECKM MOT Bbl HAXOOUTLCA €ro UCTOYHMK. [epeyeHb Bcex
TakuX y3roB U SIBNSETCA onMcaHnemM obnactu nokauum ansa gaHHoro cobbitusa. Metoa nogpobHo onvcaH

B cTaTbe «He4veTkasi nokaums aHTeHHON npoun3BonibHoN hopmbl (HITATT)», KOTOPYIO MOXHO HalWTK Ha cante
MHTEPKOHNC-UT. HacTosilumii pa3gen NoAroToBMEH MO MatepuanamM AaHHOW CTaTby.

Jlokaums sBnsieTcst HEYETKON, MOCKOSbKY AN KaX40ro cobbITUS yKa3biBaeTCsl HE OfHA TOYKa Ha 0OBbEKTe,

a obnacTb. [1ns cobbITUS, 3aperncTpupoBaHHOro konmyectsom MAJ3, 66MbLINMM MUHUMANbLHO HEOOXOANUMOTO,
CMCTEMA YpaBHEHWI, CBSA3bIBAOLLAA KOOPAMHATBI MICTOYHUKA C HAOOPOM BpeMeH npuxoaa, siBNseTcs
nepeonpeaeneHHomn, MOSTOMY HEBO3MOXHO yKasaTb €AUHCTBEHHYO TOUKY FOKaLuu, YOOBMETBOPSIOLLYIO BCEM
ypaBHeHusIM. [MockorbKy npu A KOHTPOSE CKOPOCTb pacrnpoCTpaHEHUsI curHana MoXeT ObiTb onpeaeneHa
NALWb C OCTATOYHO OOMbLLOW MOrpPeLIHOCTLIO (CM. pasaen 4.6.6), B 4aHHOM MeToae NoKaumm CKOpOCTb
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3a/laeTcs He B BUAE OLHOro TOYHOrO 3HayeHus, a B BUAE AnanasoHa 3HadyeHuin. PesynbtaTtomM nokauum B 3TOM
cny4ae siBnsieTcst 06nacTb, B KOTOPOW MCKOMbI UCTOYHUK COOBITUS HaxoaMTCs ¢ 6ONbLLIOK BEPOATHOCTLIO.
MepeceyeHre obnacTel nokaumm, NoMy4YeHHbIX 411 pa3HbiX COObITWIA, JAaeT BO3MOXHOCTbL Gonee TO4YHO
ONpeaenvTb MECTOHAXOXAEHNE NCTOYHMKA, NPU YCITOBMU, YTO OT OOHOrO UCTOYHMKA ObINO NOMy4YeHO HECKOSBKO
cobbITuiA. Mpu n3obpaxkeHnn obnacten Ha oObekTe B Nnporpamme A-Line y4acTku nepekpbITUSA NOKaLMOHHbIX
obracTewn packpallmBaloTCsl B pa3Hble LBeTa, B 3aBUCUMOCTU OT TOr0, CKOMbKO 0briacTen nepekpbiBaoTCs Ha
JaHHOM y4yacTke, MpUYeM 3aBMCMMOCTb LiBETA OT YMCIa MEPEKPLIBAIOLLMXCS 0bnacTen MOXeT 3ajaBaTb
nonb3oBaTerb.

Monb3oBaTernb OOMKEH TaKKe 3a4aTb pasmep areMeHTapHOW AYEiKM peLleTky — NpubnuanTensHoe
paccTosiHMe MEeXAy CoceaHUMM y3NamMm peLleTku, KOTOpo MOAEenMpyeTcsl NOBEPXHOCTb 06bekTa. Yem MeHblue
3TOT pa3mep, TeEM TOYHEE MPOUCXOAMT NPOPMCOBKA NOKaLMOHHbLIX o6riacTeil, Ho NPy 3TOM BpeMs pacyeTa
BO3pacTaeT NpYMepHo obpaTHO NpPonopLUMoHanbHO KBagpaTy AaHHoro pasmepa (puc. 5.15).

B kaxxgom cobbiTum (Mnm nadke, B TepmunHonorum MO A-Line) anst nokaumm LenecoodpasHo Mcnonb3oBaTh He
BCE CUrHasbl, a NILb HECKOSBLKO NepBbIX, MOCKObKY 6ornee no3gHue curHanbl 06bI4HO cnabee n MoryT ObiTh
UCKaXKeHbl, Hanpumep 13-3a nepeoTpaKeHnn, 1 NO3TOMY MOryT YXYALUUTbL nokauuio. Kpome Toro, Ans Toro
4YTOObI 3TV NepBbIe cUrHanbl ObIKM ¢ 6OMNbLLION BEPOATHOCTBIO KaYECTBEHHBLIMU, BbIOMpPalOTCs 0ObIYHO COObITHS,
cofepxalime JoCTaToqHO 60MbLIOe YMCMO CUrHaroB, U yXXe No 3TUM CobbITUSIM (MO NEPBbLIM HECKOSBKUM
CUrHanam 13 Kaxaoro) npomssoauTcs nokauyusa. Oba napameTpa (MUHMMarbHOE YMCIO UMMYTbCOB

B MCMONb3yeMOM A1 Jokauumn cobbiTust (Madkn) 1 MakCMarnbHOE YMCIO UCMONb3yeMbIX AN fiokauum
UMMNYNbCOB U3 KaXXA0ro cobbiTns) A0MMKHbI ObITb OnNpeaenieHbl nons3oBartenem (puc. 5.15).

[ns ncknioyYeHns HeTOYHO ounpyembix cobbITni (Hanpvlmep, MeXaHN4YeCKon I'Ipl/lpO,El,bI) CNy>XuTt onuma
OorpaHn4YeHnAa MmakcmmMmarsibHO 4onyCTUMOro pasmepa obnacTtu nokauuu (pl/IC. 5.15). YMeHbLLEHNE 3TOro
3Ha4YeHUA yCKOpAET npoeseneHmne BbIYMCIEHWUNA.

UT06bl NPMMEHUTL METOA HEYETKOM NoKaLumn Anga cdepbl, Hy>KHO B Ananore «Bblibop kaHanoB ans nokaumm
cepbl» BblibpaThb M3 cnncka «Cnocob paccTaHoBKU» MYHKT «[MpOM3BONbHbLIA», MOCME Yero B Anarnore
HaCTPOWMKM NapaMeTpoB NokaLun HyXHO 3adatb (puc. 5.13):

e koopauHatbl [AD B hopmaTte «donrota»/«lLupoTta» — B MunnumeTpax, a Takke «lorpelHocTb
ycTtaHoBku» (06b14HO 50—100 mm). Ans umnopTa koopauHat MNMAS MOXHO Ucnonb3oBaTh 3apaHee
COPMMPOBAHHBIV TEKCTOBLIN thann (dbopmat davina npuseneH Ha puc. 5.14);

¢  MWHMMAarnbHYIO 1 MakCUMarbHyt0 CKOPOCTM PacnpoCTPaHEHNs YNPYTMX BOJTH MO NMOBEPXHOCTM 0bbekTa
pekomeHayeTcs 3agasaTth kak +10 % oT onpegeneHHon B pasgene 7.7.7 (Hanpumep, 2700-3300 m/c).

W Mapamerpbr cxembl nokaumm cepe

KoopawHaTe! gamumkos (Mm) MNapameTtpe!
oK
Karans: 01 - Min cropocTsimic) |2700 g

Ommena
Lonroma 0 Wranopt Max ckopocTeimic) |3300

,—,
R 7es4 Pasmep wsobpa- ’3— fRED
Morpewn |50 MpymetnTe HEHNA OATINKE o

-

K| SE

Puc. 5.13. NMapameTpbl cxembl nokauum cdepbl ANA NoKauun nponssonbHoro Tuna, 26 NAJ3
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Chan. | Longitude | Latitude | Deviation
1 |0 | 7854 | 50
2 |0 | 4048 | 50
3 | 3927 | 4048 | 50
4 | 7854 | 4048 | 50
5 | 11781 | 4048 | 50
6 | 15708 | 4048 | 50
7 | 19635 | 4048 | 50
8 | 23562 | 4048 | 50
9 | 27489 | 4048 | 50
10 |0 |0 | 50
11 | 3927 |0 | 50
12 | 7854 |0 | 50
13 | 11781 |0 | 50
14 | 15708 |0 | 50
15 | 19635 |0 | 50
16 | 23562 |0 | 50
17 | 27489 |0 | 50
18 |0 | —4048 | 50
19 | 3927 | —4048 | 50
20 | 7854 | —4048 | 50
21 | 11781 | 4048 | 50
22 | 15708 | 4048 | 50
23 | 19635 | 4048 | 50
24 | 23562 | 4048 | 50
25 | 27489 | 4048 | 50
26 |0 | =7854 | 50

Puc. 5.14. ®ann umnopTa koopauHat 26 MNAD ans cdepbl auameTpom 10 M

B ananore gononHUTenbHbIX NapaMeTpoB NoKauumn HYyXHO 3adatb (puc. 5.156):

e pa3mep aremMeHTapHOM SYenku peLleTkn (B MunnumeTpax) — ans cep anameTtpom 10,5 m (Hanbonee
pacnpocTpaHeHHkIN TUnopasmMep) pekoMeHayeTca 3agasatb oT 20 o 100 mm;

e  MakcMMarbHO JOMNYCTUMbINA pa3Mmep obnacTtu nokaumm — obnacty 6onbliero pasamepa oTopakoBbIBaKOTCS,
pa3MepHOCTb — MMOLWaab B eAUHMLIAX KONIMYECTBa SIEMEHTAPHbIX SSYEEK (T. €. eCnv pasmep SYenku —
20 MM, a MakcumarbHO 4oNyCTUMbIN pasmep obnacTtu 3agaH kak 1000, To aTo ByaeT COOTBETCTBOBATL
nrowaau npumepHo 0,4 mM?). B cOOTBETCTBUM C peKOMEHAaLMAMMN pa3paboTumka MakcumarnbHbIN
TeopeTU4ecknin pasmep (anameTp) obracty nokauum coctaenseT (B MeTpax):
-D=L*2" (Vmax-Vmin) / (Vmax + Vmin), roe
- D — gpnameTtp obnactu, m;
- L — pacctosiHue mexay MNMA3, m;
- Vmax, Vmin — MUHMMAasIbHas U MakcMmaribHasi CKOpOCTM pacrnpoCTPaHEHUs! YMPYrMxX BOSH, COOTBETCTBEHHO, M/C.
MakcumanbHasa TeopeTmdeckas noLlaab 06nacTy Niokalmmn, COOTBETCTBEHHO:
- S=1D?/ 4, »? (TpeByeTcs nepecyeT B KONMYECTBO MEMEHTapHbIX AYeek).
[Mpn aTOM pekomeHayeTCsl Ha3Ha4YaTb MakCcumarnbHO 4OMYCTMMbIN pa3mep (nnowanp) obnactu B 2—3 pasa
GonbLlue S (C COOTBETCTBYHLLUMM MEPECHETOM Ha KONMMYECTBO 3NIEMEHTAPHbIX SYEEK).
Onsa ccepol gnametpoM 10 M, koHTponmpyemow 26 MAD (cm. puc. 5.13), Ha3HayeHHas MakcMmarnbHO
AonycTMast nroLaab CocTaBnseT okono 1,5 M?, a B eAMHMLAX KONMYeCTBa afieMeHTapHbIX ssueek (pas3mep
avenkn — 20 Mmm), cooTBeTCTBEHHO, 3600 s4eek

e  MVHMMAarbHOE YMCNO UMMYIbCOB B Nayvke (MCNonb3yeMon Ang fokaLmm) 1 YNCrno MMnynbCoB,
ncnonb3yemblxX s fnokaunm n3 kaxxaomn navkun («Onumm nokawmm nponsBosibHOM aHTEHHOWY ).
B oTnvume oT TpagMuMOHHBIX anropuTMOB JTIOKaLMK, NPOn3BosibHas okaumsa paboTtaet
He ¢ 3—4 nMmnynbcamun, OTHOCALLMMUCS K ONPeAEeneHHON 30He fokaumu, a Co BCe COBOKYMHOCTLIO
MMMyNbCOB cObbITUA. [03TOMY AN 3TOro TMna Nnokauumn unbTpauus navek Bcerga BKYeHa.
BbigeneHune cobbiTuii (Madek) NpoM3BOAMNTCS C MOMOLLbIO OMUMIA NapamMeTpoB BblAEMNEHUSA NaYvek, KoTopble
peKoMeHayeTCs OCTaBUTb KaK eCTb.
B cooTBeTCTBUM C pekoMeHAauusaMu pa3paboTymka OLeHKY Hago HadmMHaTb C YCTaHOBKM MUHUMAITbHOMO
yucna MMMynbCoB Kak 8 1 MPOBOAMTL FTOKALMIO N0 YeTbipeM uMnynscam. [lanee, ecnu gaHHble
KayecCTBEeHHbIE 1 AD COBbITUS PErMCTPUPYHTCS BOMbLLIMM KonnyecTBoM MAD, TO MOXHO YBENUYNTL
KONN4eCcTBO MMMNYnbCoB B Nadke Ao 10—12 (ecnun, KOHEYHO, HA OOBEKTE YCTAHOBIEHO JOCTAaTOYHOE
konunyecTteo NMAJ) n npoBognTb NokKaLmio No 5—6 nnmn 7—8 nMmnynscam.
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Ecnu ke gaHHble He 04YeHb Ka4eCTBEHHbIE N NaYek C BOCEMbLO nMmnynbcamm mano, Ll,enecoo6pasHo
CHU3NTb MUHUMAJIbHOE YNCI0 MMNYJbCOB OO 5-6n npoBOAnUTbL JTOKauutko no 34 nMmnynbcam;

e [poMoiYaBLInE OaTHUKKN, HE bonee — MOXHO onpenennTtb MakCnmMmaribHoe€ KOJIN4eCTBO MA3 13 uncna
YCTaHOBJ1€HHbLIX Ha 00bekTe, He 3aperncTtpmnpoBaBLLUnX cobbiTne. Ecnn 3710 KONMYecTBO NnpeBbILLEHO,
cobbiTne OT6paCbIBaeTCﬂ. PEKOMeHD,yeTCﬂ OCTaBUTb NO YMOJTHAHUKO KakK 0.

B pesynbTaTe BbINOMHEHUS NOKALUM METOLO0M NMPOU3BONBHONM NoKaummn faxe 04HOro cobbiTus B MecTe
UCTOYHMKa 06pa3syeTcs NATHO BO3MOXHbIX MECTOMOMNOXEHUIA NCTOYHMKA HA 06 BEMHON MOAENU 1 TouKa,
XapakTepu3ayroLLas LeHTp 3TOro NaTHa Ha guarpaMme nokauum (cM. puc. 5.16). MNoatomy B criyvae
MPOU3BOILHON NoKaLuy ocoboe 3HauYeHne nprobpeTaeT onpeaeneHue konmyecTea cobbiTnin. Heobxoanmo
HacTpPOUTb KNacTepu3auuio B COOTBETCTBUM C MPUMEHSIEMOI CUCTEMOW KPUTEPUEB, Tak YTOGbLI pasnunyHble
KpuUTepranbHble YPOBHM (MO KONUYECTBY COBLITWI) 0TOBpaxanucb pasnmyHbIMU LBETAMM.

}:LI:I MOAHWTENEHEBIE ONUWKA JOK3LMIA

. & o
% no BpemMeHM Havana uMnyneca A3

[~ Otobpasute HakonneHwWe CROWPOBaHHERX AJ4amn.

™ Mo BpeMEHM LOCTMXEHWA MAKCUMYMA AMMNATY Okl Omvena
o
-
r -
[ OrofpasuTs OKHO NOKALWAOHHOA aMInMTY asl I~ 0 0
OnLm NoKaLmK NpoM3B0NEHA SHTEHHOR
o
~ Pazsmep snemeHTapHOM Aueliki pewsdnal Mm): (20
MakcumansHo aonycTaMeni pasmep ofinacta: |3600
r 5
MUHWMANEHODE YACTIO MMMYMECOE B Navke: 8 :l
-

WMenonezo0Bats WS HIUK B NOKEUWKH, He Gonee: E -

3 MapameTpel IT :I

[~ Mpomonuyaswme gaTumku, He Gonee:
[T MprmeHATE NOKELMOHHEI KpUTEDIGR

[~ OtoBpazute knactepusawto ES NapameTp saTyxaHA

{* yCTAHOBWTE DMKCMpOBaHHEIM (L5/M): 4.5

. I'IOD.OSDETb ONTMManbHBIM N0 PE3YNLTATaM NoKaLM

(" sapam Tabnausi

Puc. 5.15. lononHuTtenbHbIe ONLUM NPOU3BONLHOIO TUMNa fiokauum ana cdepbl

Puc. 5.16. PeaynbTaTbl NpoM3BONbLHOM NOKaLMu Ans creHepupoBaHHoro canna gaHHbIX

5.4. PacnonoxeHue NAJ gnsa Tpy6onpoBonoB

Onsa TpybonpoBoaoB NpuMeHsieTca nuHenHas nokauus, u NMAS ycTaHaBnuBaloTca No AnuHe Tpybonposoaa.
WHorga npumeHsoTCca HU3koYacToTHble MAD, KoTopble MMEHT NPeNMYLLLECTBO NpU NCbITaHUn Tpy6onpoBoaos.,
3anorfHeHHbIX XNaKocTbio. MakcrmanbHoe paccTosiHue mexay MNAD onpegensieTcs akyCTU4ecKnumm
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xapakrtepuctukamm Tpybonposoga (3aTyxaHuem). PacctosHune mexay NA3 cnegyeT npyHUMaTh NPUMEPHO
ofuHakoBbIM (cMm. pasgen 4.7.3.3).

Mpv ncnonb3oBaHUK anropuTMa NMHENHOW NoKaLMy MECTOMOSOXEHNE UCTOUYHMKA MOXKET BbITb onpeaeneHo,
KaK npaBusio, C TOYHOCTbIO 0 CEYEHUs TPYObI.

ANropuT™m NMHENHON foKaumn nogpadymeBaeT pacnonoxeHuve MNMAD B NMHMIO 1 He NpedycMmaTpuBaeT
oTBeTBMEeHUN. B cnyyae Hanm4umsa oTBeTBNEHNst Ha oTpeske mexay MAD, B COOTBETCTBMM CO CBOMCTBaMM
NMHENHOW NoKaL MK, BCE CUMrHarnbl C OTBETBNEHNS OyayT NOLMPOBAaTLCS B 30HE 3TOr0 OTBETBIIEHMS AuarpamMmbl
JIMHEeNHOW FoKaLuun.

MoaTomMy npu paspaboTke cxeMbl NoKaLMn Hy>XHO n3beratb HEOLHO3HAYHOCTEN 1, MPW HaNMYMM OTBETBMNEHUN
(pnc. 5.17), BbIAENsTb UX B OTAENbHYIO rpynny nokauuu (puc. 5.18).

[Mpn aTOM OTBOABI, TPOVHUKM SABASIOTCA 3NEMEHTaMK, NyTWU PAcnpOCTPaHEHUSA CUTHANOB B KOTOPbIX MOTYT
OTNNYaTbLCS OT TEOPETUYECKNX; (PriaHLEeBble COeQMHEHNS 1 ONOPHbIE 3NieMeHTbl TPyBonpoBoAa ABMSIOTCH
noTeHUManbHbIMU UCTOYHUKAMKN MOMEX MeXaHN4eckon Npupoabl.

n3E °

3

Fa

i
0
P 2

Puc. 5.17. PazmelyeHune MNMAD Ha Tpy6onpoBoae c oTBeTBIEHneM
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Puc. 5.18. Npynnbl nokauuu Ha TpybonpoBoae ¢ OTBETBIIEHUEM

BbILLIeI'IpI/IBe,EI,eHHbIe coo6pa>KeHv|;| OOJDKHbI Y4UTbIBATbCA NpU NiiaHMpoBaHMM CXeMbl pa3MeLleHndA MAD Ha
pr60nposop,ax, npu nposegeHnn ncnbiTaHUn n npu aHanumse 3aperMCTpI/IpOBaHHOIZ npu nposegeHnn
ncnblTaHUA I/IHCbOpMaLI,I/II/I.

Mpumepsbl pacnonoxeHus NMAS Ha anemeHTax TpybonpoBogoB NpMBeAeHbl Ha puc. 5.19.

MpumeyaHue:
B 30He chnaHueBbix coeanHennii NAD [omkHbI yCTaHaBnmMBaTbCca ¢ 06enx CTopoH dnaHua. He
pekomeHayeTcs ctaBuTb A3 bnvke yem 200—-300 MM K dhnaHLam, CBapHbIM LWBaM 1 T. M. Takke
HexernaTenbHO, YTOObl CBapHOWM LLOB 6bin POBHO nocepeaunHe otpeska mexay MNAD (B nepByto ouepeab
13-3a BO3MOXHOIO Hanm4uns CUMHasHbIX NoOMeXx).
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Puc. 5.19. TunoBble MmecTa pacnonoxeHusi [NAJ u pacctosiHua mexay NAD ana Tpy6onpoBoaoB

5.5. PacnonoxeHue OonosiHUTEeNbHbIX U cTopoXeBbix NMAJ

Ha nyTu pacnpocTpaHeHnsa CUrHanoB OT MCTOYHMKOB MOTEHUMANbHbLIX UM OOHapYXeHHbIX Nnepes / B TedeHne
NCMbITaHWSI MOMEX MOryT ObITb YCTAHOBIEHbI LONONTHUTENbHBLIE cCTOpoXeBble MMAD.

MO A-Line He nogaepxuBaeT onpegeneHue MNAD kak CTOPOXXEBOro «HanpsAMyl», ogHako Takon NAD moxeT
ObITb BBEEH B NTOKALMOHHYHO rpynny Kak obbidHbIN [MAD, HO BCe COObITUSA, UM 3aperncTpupoBaHHbIe, MOTYT
paccMaTpmBaTbCsl Kak noxHble. [py noctobpaboTke cobbiTUA, 3aperMcTpnupoBaHHblie Ha 3ToM MAD, MoryT ObIThb
WCKIMOYEHbI C MOMOLLBI0 MeXaHn3Ma unbTpaumm nadvek (MHCTPYMEHT «PunbTp u NpocMoTp», AeNCTBYE
«YpaneHue 3anucen», onuusa «MpuMmeHnTb mMnbTpaumio nadvek nmnynbcoB AD», B none «KaHan cTtapToBoro
nMnyrnbca nadkm» BblbpaTh KaHanbl, 3ag4aHHbIe Kak CTOPOXEBble, CM. pasaen 4.8.1.3) unu dpuneTpaymen no
NoKauUMOHHBIM KoopaMHaTaM. HasHaveHne A3 B ka4ecTBe CTOPOXKEBOrO MOXET BbITb Takke 3a4aHo
[OMONHUTENbHBIM NPOrpamMmmMHbIM obecneyveHnem (cm. Mpunoxexve 2).

HononHutenbHble MAJQ MoryT GbITb Takke YCTAHOBIEHbI B 30HaX NpeArnonaraeMblX UK BbISIBIEHHbIX paHee
AedeKTOB A4S OLEHKN MX BO3MOXKHOIO pasBuTUS BO BPEMS UCTIbITAHMS.

YcTaHoBKa AONOSMTHUTENBbHbLIX U N3MEHEHWE pacnorioXxeHnd y>xe yCTaHOBJ1€HHbIX MA3 MOryT ObITb
npon3seneHbl no TpeGOBaHMlO WcnonHutena ASK kak nepen, Tak n BO BpemMmsd npoBeaeHNA KOHTPOIA.

5.6. YctaHoBka [NAJ, nogkniovyeHMe cUrHanbHbIX Kabenen

[nsa npoBefeHns pa3MeTkn, 3a4MCTKU MECT PacronOXeHNsi, yCTaHOBKM 1 kanmbposku MNMAD 3aka3unk JomkeH
npesycMoTpeTb YCTaHOBKY NeCOB U/UN Hannyne nepeHocHblx nectHul,. MNpu yctaHoBKe necos Heobxoammo

UCKITIOYNTb BO3MOXHOCTb KacaHusi arieMeHTaMum NecoB Kopryca Uiy U30nsALMOHHOMO NOKPbITUA 06bekTa aAns

HegonyweHus npu nposeaeHun ASK MexaHn4ecknx nomex oT NPoLEeCccoB TPEHUS.

Mo pesynbTaTam Hapy>KHOrO OCMOTPa 1 pa3MeTKN COCTaBISIETCSA 3CKU3 N pa3BepTka 06beKTa, KoTopble

SBNAOTCA YacTbio oTyeTa (npoTokona) ASK. Ha acknse n passepTtke JormkHa ObiTb NpuBeAeHa cnegytowas

NHopMaLs:

e bopma n pasmepbl 06bEKTE;

e  pPacnorioXeHue 1 TMnopa3mMepbl KOHCTPYKTUBHBIX 311IEMEHTOB 0O6bekTa (LWTyuepa, Moku-nasel, pasbeMHbIe
N CBapHble COEaANHEHUS, OMOPbI, Y3rbl KPENeHns Nnowanok u T. n.);

e MecCTa pacnonoxeHusi u Homepa NMAS ¢ «NpUBA3KON» K 3NemMeHTam cocyaa, pa3Mmepbl BO3MOXHbIX
cmelleHun MAD;

e paccrtosiHusa mexay MNA3;

e MeCTO NoABOAA OABMEHMUS.

Mpumep cxembl pasmellteHns NMAS 1 nx Hymepauumn npuseaeH B MNpunoxeHun 7.

Mpu yctaHoBke MAJD Ha yyacTkax koprnyca obbekTa ¢ TEMNON30NSLNOHHBIM NMOKPLITUEM B U30NSLMOHHOM
NOKPbITUK Bbipe3atoTcs okHa pasmepammn 200 x 200 MM (M CHUMAETCS JIUCT NOKPbLITUSA), MOSTHOCTBIO
BbIHMMAETCS U30NSALMOHHBIN MaTepuarn, NOBEPXHOCTb OYULLAETCS OT NPOAYKTOB KOPPO3UMU.

B mecTtax yctaHoBku [MAD (Mnu B LLeHTparbHOW YacTu OKOH) yriownudoBanbHOW MaLIMHOW ¢ MeTannm4yeckon
LLIETKOM, HAaMUITbHMKOM, HaXKOakoM, Labepom, pyYHbIM CKpebkoM U T. N. CpeacTBamu, obecnevmBaoLLnmm
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NOAroTOBKY POBHOW M rMadKoON NOBEPXHOCTU, 3a4NLLAIOTCA KOHTaKTHbIE YYacTKkn guameTpomM ~50 MM 1 YNCTOTON
He xyxe Rz 40 (Ra = 10).

Mepen npoBegeHnem AD KOHTPONA MOBEPXHOCTb HETEMTON30NIMPOBAHHbIX 30H OObEKTa pekoMeHAyeTCs
OYUCTUTb OT P3N, OKamnvHbl, NPOAYKTOB KOPPO3UN U OTCNanBatoLLIErocs NakoKpaco4HOro NOKpbITUS. ITO
CUMbHO CHWKaeT YPOBEHb MOMEX B XOA4€e HarpyeHus npu A3 KOHTporne.

B Cny4yae ecnu A3K npoBOANTCA HE Cpaldy Nnocrie 3a4nCTK1, Ha NOBEPXHOCTb KOHTAKTHOIoO y4acCTKa and 3alunTbl
OT KOppOo3un OOJIKeH ObITb HAHECEH TOHKMIA CINoV MaLLMHHOIO Macra unm conugona. HeI'IOCpe/J,CTBEHHO nepen
YCTaHOBKOVI MA3 CMasky HeobxoaMMo yaoannTtb, 3a4nlleHHble MeCTa NpoTepeTb YMCTOW BETOLLLIO.

MAD c nofkntoYeHHbIMY Kabenamy ycTaHaBNMBAKOTCS Ha MOBEPXHOCTL KOHTPONMMPYEMOro o6bekTa Yepes Crov
KOHTaKTHoW cpeapl («Lnatm-201», BasenuH, NUTOM, CONMAON UK T. M. (CM. HUXE), HAHOCUTCS
HernocpeacTBEHHO nepen ycTaHoBKol MAJ) 1 DUKCUPYHOTCA MarHUTHBIMU AepXKaTensamu (ecnv o6bekT
obrnagaeT MarHUTHbIMK CBOMCTBaMM).

Hwxe B kKayecTBe CnpaBOYHbIX AaHHbIX NPUBEAEHbI HEKOTOPbIE AOMNOMNHUTENBbHbIE BUAbI KOHTAKTHBIX Cpes
W TemnepaTtypHble AManasoHbl UX NPUMEHeHUs (No AaHHbIM [44]):

HeoTBepxaeHHas anokcuaHas cmona o1 —40 go 100 °C
BblcokoBaKkyyMHasi KOHCUCTEHTHas cMa3ska oT -40 po 200 °C
Cornacytowme cpeabl ons YK KOMHaTHasi Temnepartypa
CTomaTtonornyeckui knem ot 0 go 50 °C

Cwmecb: 50 % vHagun — 50 % rannuin ot 0 go 700 °C

MAS gomxHbl 6bITb YCTaHOBMEHBI POBHO, 6€3 NepekocoB, MarHUTHbIE AepXXaTenu AOMMKHbI NPKUMaTbCA
K MOBEPXHOCTN 06bekTa 06emmm HoxXkamm (Ha TpyObl manoro gnametpa MNMAS ycTtaHaBnuBaroTCca BOOMNb TPYObI).

B cnyyae HemarHuTHoM noBepxHoCTN obbekTa MAS MoryT ObiTb 3addMKCMPOBaHbI 3ANOKCUOHBIM Krieem 6e3
oTBEpAUTENsi, XOMyTamMu, MarHMTammn Ha NpUKNeeHHbIe 3apaHee (UNn 3akpensieHHbIe ApyrMM cnocobom,
Hanpumep, Ha OBYCTOPOHHMI CKOTY) NAACTUHbLI N3 MarHUTHOTO MaTepuarna UM MHbIM Crnocobom,
obecneunBatolLmm ycunme npmxmma lNMAS K noBepxHoCcT o6bekTa He meHee 20 H.

Kabenu, nogkntodeHHble K NMAJ, fomkHbl ObITe 3adduKCMpoBaHbI, HaNpumMep, nunkon neHTon (Tesa professional
Duct Tape 4613, 4662 unu aHanornyHele) K NOBEPXHOCTU OOBbEKTA UMM MHBIM 3IEMEHTAM €ro KOHCTPYKLUUW AN
OrpaHMYeHnss BO3MOXHbIX NepemeLleHnin. Ha yyactke oT mecta dmkcaumm o NA3 kabenb He JomkeH ObiTb
HaTAHYT 1 OOMMKEH ObITb pa3meLLeH Tak, YToObl He yaapaTbCsa U He TepeTbest 06 0OBLEKT Npy NopbiBax BeTpa.

Mpn HeobxoouMOCTH anNnHa Kabensa MoXeT ObITb yBeENMYeHa 3a cyHeT apyroro kabensi. CoegmHeHve ons
A3 cuctem A-Line PCI, DDM-2, DS ocywectansietcst ¢ nomoLbto [-BNC (6appen-koHHekTopa), Anst CUcTem
A-Line DDM-1 — ¢ nomoLLbto cneumanbHOro nepexoaHuka (puc. 3.34).

B ntobom cnyyae anvHa kabenewn gormkHa COOTBETCTBOBAThL TpeboBaHusaM pasgena 3.7.6.

Bce He3akpenneHHble geTanu n 4acTn 06bekTa KOHTPONS AOMKHbI OblTb HAAEXHO 3aKpenneHbl. MoaBUXKKK
NeCTHUL, NecoB, APYIMX 3NIEMEHTOB AOMKHbI ObITb UckntoyeHsbl. Ecrnin ASK npoBogutca anst obbekTa,
YCTaHOBJIEHHOIO Ha creunanbHO 000pyAOBaHHOM CTEHAE, TO AOMKHbI ObITb NPeayCMOTPEHbI U30MMPYHOLLME
(pes3nHoBbIE) MPOKIAAKN MEXAy 0ObEKTOM U AeTansamu cTeHaa.

Tak Kak Nnpun Harpy>xxeHun 06bekT ASK nameHsieT cBou reomMmeTpuyeckme pasmepsbl, TO HeobX04MMO CBECTU
K MUHUMYMY KOJIMYECTBO MECT KOHTaKTa obbekTa u 060pyD,OBaHVIFI, He noaBepraemMoro Harpy>xeHuto.
B HEKOTOPbIX CIty4adaX MOXeT I'IOTpe6OBaTbCﬂ YCTaHOBKa B TaKMX 30HaX CTOPOXEBbIX MA3.
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6. TloaroToBKa HarpyxeHusa ob6bekTa A9K

AKYCTUKO-OMUCCUOHHBIN KOHTPOIb, B COOTBETCTBUW C AEWCTBYIOLLMMU HOPMATUBHBLIMU JOKYMEHTaMU

N HacTosALLMM PyKOBOACTBOM, BbIMOSHAETCS B NPOLIECCe HarpyXeHusi o6bekTa 4o NpoBHOro AaBneHnus no
3afaHHol nporpamme. B TekyLem pasgene npvBeaeHbl 0COGEHHOCTY pasfMYHbIX TUMOB UCTbITaHWIA
pasnuyHoro o6opyaoBaHUs, NPoBoAMMOro ¢ AQ KOHTPOSEM.

6.1. A3K v HopmaTuBHble JOKyMeHThI. [I[po6HOe AaBneHue

Bbi6op Npo6HOro gaBneHms 1 NporpamMmmbl UCMbITAHUS 3aBUCUT:

e OT Tuna obopynoBaHus (cocyapl, paboTatowme noa gasnexHvem o v cebiwe 0,07 Mla, TexHonornyeckmne
TpybonpoBoakl);

e  OT BMAA UCMbITAHUSA: UCNbITAHWE NOCNE N3roTOBMEHUS (AON3rOTOBMNEHUS), UCMbITAHME B XOA4E NPOBOANMOro
(NepBMYHOrO) TEXHNYECKOrO OCBUAETENbCTBOBAHUS, UCMbITaHNE, MPOBOAUMOE MPU TEXHNYECKOM
ONarHOCTUPOBaHUN (3KCNEPTU3e NPOMbILLIEHHOW 6e3onacHoCcTu), B T. 4. 6€3 BbiBOAA M3 SKChnyaTauuu;

e OT TMMNa HarpyxeHus (rmgpaBnuyeckoe, NHEBMATUYECKOE HarpyxXeHune, HarpyxxeHvne paboyen cpenomn).

Bo Bcex crnyyasix npeaenbHoe OTKNOHEHME NPOBHOro AaBneHust He AOMKHO NpeBbiwath +5 % oT
YCTaHOBIIEHHOTO MPOrPaMMON HarpyKeHusl.

'MapaBnunyeckre ucnbiTaHUs NPOBOASTCA HENTPANbHOM XXUOKOCTbIO (BOAOW, MAcsiom), MHEBMATUYECKME —
WHEPTHbLIM ra3oM UM Bo3ayxoMm, HarpyxeHue npu ASK 6e3 BbiBoga o0bekTa 13 akcnnyaTtauum — pabdoyen
cpenomn.

Mpn NpoBeAeHUN MHEBMATUYECKUX UCTIbITAHWIA JOSMKHBLI ObITb YY4TEHBLI NONOXeHWs pa3gena 6.3 PykoBoacTea.

[ns pa3paboTky nporpaMmbl Harpy>xeHnsi HeoGXoAMMO ONpeaenUTL crieaytoLme napameTpbl UCTbITAHUS:
e npobHoe (MakcuMarnsHOe) AaBreHue;

e MPOAOIKUTENBHOCTL BbIAEPXKKM HA MaKCMMarbHOM OaBleHNM;

e MporpaMma CTyrneH4YaToro HarpykeHvsi 1 NPOAOIKUTENIbHOCTb BbiAEPXKEK HA CTYMNEHSX;

e [OMNycTMMasi CKOPOCTb HarpyXeHusl.

MpumeyaHue:
Mpw onpegenexHnn TMna n NapameTpPoB UCMbITAHUS BaXXHO, YTOObI TUM HANPs>KeHHO-AePOPMNPOBAHHOTO
cocTtosiHusa (HOC) obbekTa npu ncnbitaHun cootsetcreoBan HOC B paboyem pexnmve,
C COOTBETCTBYIOLLUM MPEBbILLEHNEM €ro 3Ha4YeHus. [pu HEBO3MOXHOCTU AOCTWKEHNSI TAKOTO COCTOSHNS
BaXXHO y4eCTb 3TOT PakT MPU UCMbITAHUU N aHann3e AaHHbIX.

HopmaTuBHbIE [JOKYMEHTbI, B COOTBETCTBUM C KOTOPLIMU M3roTaBMUBAOTCS, 3KCMyaTMpPYyTCS
1 UCMbITBIBAKOTCS COCYAbl 1 TPyOonpoBoab:
e Cocyabl M annaparbl:

- TOCT 34347-2017 «Cocyabl 1 annapartbl CTarnbHble cBapHble. ObLme TeXHMYecKme ycrnosusi» (CTanbHble
CBapHble cocyabl U annapartbl (ganee — cocyabl), paboTtatoLme nog n3bbITOYHbIM JABNEHUEM, BaKyyMOM
C OCTaTO4HbIM AaBrneHnem He Huxke 665 Ma (5 mm pT. cT1.) unn 6e3 gasneHud (nog Hanme)) [10];

- B 03-584-03 «[paBunna NpoeKTMpoBaHWsi, N3rOTOBMEHNS U NPUEMKN COCYO0B 1 annapaToB CTarnbHbIX
CBapHbIX» (BHOBb U3roTaBnvMBaeMble 1 MOAEPHU3MPYEMbIE CTarbHble CBapHbIE COCYAbl U annaparTsl,
paboTatoLme nof gaeneHnem He 6onee 16 MlMa, BakyyMOM C OCTaTOYHbLIM JABrEHMEM He Huke 665 MNMa
(5 MM pT. cT.), BHYTpeHHuM fgasneHuem 0,07 MlMa n meHee (nod Hanve) 1 Npu TeMnepaType CTEHKN He
Hxe —70 °C, a Takke Ha OENCTBYIOLLME CTalnbHblE CBApHbIE COCYAbl M annaparbl, 3KCNyaTupyoLLMecs
Ha OMNO) [5];

- ®epepanbHble HOPMbI 1 NpaBuna B ob6nacTv npombilnieHHon 6e3onacHocTu «lpaBuna NpoMbILLIIEHHON
©e3onacHOCTU Npu UCMNofb3oBaHMM 000pPYAOBaHUS, paboTaroLwero Noa 30bITOYHLIM AaBlIEHNEMY
(ncnonb3oBaHMe 06opyaoBaHUs, paboTatoLlero noa n3dbITouHbIM gaBneHnem donee 0,07 MMa) [2];

- PYA-93 «PykoBogsLmne ykasaHus no aKkcnnyaTauum n peMoHTy COCyd0B M annapartos, paboTatowmx nog
nasneHvem Huke 0,07 MMa (0,7krc/cm?) n BakyyMom» (UCronb3oBaHe 06opyaoBaHust, paboTaroLLero
noA n3bbiTouHbIM Aaenennem go 0,07 MlMa, BkntounTensHo) [23].

e TexHonoruyeckue Tpy6onpoBoabl:
- ®HWNIM «MNpaBuna 6e3onacHoOn aKcnyaTaLmMm TEXHONOrM4ecknx Tpybonposogosy [3];
- TOCT 32569-2013 «TpybonpoBoabl TeXHOMOrM4Yeckne cranbHele. TpeboBaHus K YCTPONCTBY
N 3KcnyaTauumn Ha B3pbIBOMOXapoOoNacHbIX Y XMMUYECKM OMacHbIX MPon3BoacTBax» (ra3oobpasHbix,
NapoobpasHbIX U XKNOKNX CPeA C pacyeTHbIM AasrneHneM o 320 MlMa BKAYMTENBHO U BaKyyMOM
He Hmxe 665 Ma (5 mm pT. CT.) Npu TemnepaTtype cpefbl oT MuHyc 196 °C go nntoc 700 °C) [11].

6.1.1. ASK cocynoB 1 annapatoB, paboTarowumx npu gaBneHuu Boiwe 0,07 MMa

MmapaBnuyeckoMy (MHEBMATUYECKOMY) UCTbITAHUIO MoAsiexaT Bce cocyabl:
e OCIEe UX U3rOTOBIEHUS;
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e OCIle MOHTaXa (dOU3roTOBNEHUs) Ha MecTe YCTaHOBKU 060pyA0oBaHuMs!, TPaHCMNOPTUPYEMOTO K MEecTy
MOHTaa (QoV3roTOBEeHWs1) OTAENbHBIMU AeTansiMu, areMeHTaMmy unm 6rnokamu;

e OCIie PEKOHCTPYKUMM (MOAepHU3aLMKN), pEMOHTa 060pYAOBaHMs C MPUMEHEHUEM CBapKM 3NIEMEHTOB,
paboTatoLmnx Nog AaBreHnemMm;

e PV NPOBEOEHNN TEXHUYECKNX OCBUOETENbCTBOBAHMIA U TEXHUYECKOTO AMarHoCTUPOBaHUS.

[nsa cocynos, paboTatoLwimx npu gasnexnum Boiwe 0,07 MlMa, ruapasnuyeckoe (MHEBMaTU4ECKoe) UcnbiTaHme,
nposoanmoe ¢ ASK, BbINoOnHseMOe Nocrie U3roToBnNeHns (4OU3roToBIEHUs), a TaKke B xoae
TEXHMYECKOro OCBUAETENIbCTBOBAHUA, AOMKHO MPOBOAUTHCHA B COOTBETCTBMM C MOJTOXKEHNAMMU

pasgena 7.11 [10], pasgenoe Il n VI [2] v pa3gena 5.3 [6].

6.1.1.1. T'mapaBnuyeckoe UcnbITaHNe

MNpo6Hoe gaBrneHne Npu rMapaBnMYEcKOM UCTbITaHNW ONpeaenseTcs B COOTBETCTBUM C NOMoXeHusmmn n. 178,
c yyetom n. 431 [2], n. 7.11.3 [10]:

_ [o]20
Ppp = 1,25P = (26),
roe:
Prp, MlNa —npobHoe faBneHue;
P, MlNa — pacuyeTHoOe aaBneHue 455 cny4das nposegeHus ['M nocne nsrotoBneHnst cocyga unm
[OM3roToBreHns cocyaa Ha mecte akcnnyataumm (n. 7.11.3 [10], n. 178 [2], uctouHunk nHcopmaumm
0 pacyeTHOM AaBfneHun — NPOEeKTHas MHopMaLMs Unn nacnopT cocyaa) unm
paspelueHHoOe faBreHue, Npy NpoBeaeHUn rapaBnInYeckoro UCNbITaHUs B pamMKax TEXHUYECKOro
ocsugetenscTBoBaHns (M. 431 [2], NCTOYHMK MHOPMaLMK O pa3peLLeHHOM AaBrneHMn — nacnopT cocyaa) nnu
paboyee naBneHue, ykasaHHOE B NacnopTe cocyfa B ocTarnbHbIX criyyasx (n. 178 [2]);

[c6]20, [c]t, MINa — gonyckaeMble HanpsbkeHWst 4Ns MaTepuana cocyaa Uinv ero afieMeHTOB COOTBETCTBEHHO Mpu
20 °C 1 makcumarnbHOWN NOMoXUTENBHON pacdyeTHOM Temnepartype. [lonyckaemble HanpsXKeHUst NPUHUMaKTCS

B COOTBETCTBUM C AaHHbIMK Tabnuy A.1 — A.7 Mpunoxerna A TOCT 34233.1-2017 ¢ y4eTOM MOSNOXEHWN

n. 178 [2].

Bbigepxka Ha npo6HOM gaBneHuu:

e /N5 BHOBb U3rOTOBIIEHHbIX 1 JON3FOTOBMEHHbIX COCYA0B cocTaBnsieT He MmeHee 30 MUH Mpu TONLWUHE
CcTeHku cocyaa oo 50 MM BknouMTENbHO; 60 MUH NpuU TonNLWKWHE CTeHKM cocyaa cabie 50 o 100 mm
1 120 MWH Npu ToNwMHe cTeHKM cocyaa cBbiwe 100 mm (n. 7.11.6 [10]);

e  puM TEXHNYECKOM OCBUAETENBCTBOBAHUN — HE MeHee 10 MUH Npu ToNLWMHe CTeHKkn Ao 50 mm
BKMOUMTENBHO, 20 MMH — Npu TonLmMHe cTeHkn cebiwe 50 go 100 mm BkMountTensHo, 30 MUH — Npu
TonwmHe cTeHkn cebiwe 100 mm (n. 431 [2]);

e  pMW NEePBNUYHOM TEXHUYECKOM OCBMAETENBbCTBOBAHMM JOMKHA COCTaBNATb He meHee 10 muH (n. 186 [2]).

BuayanbHbIi OCMOTP MPOBOAAT MOCIE CHWKEHNS AaBneHus oo pacdetHoro (n. 8.11.6 [10]) npu ncnbitaHum
BHOBb M3rOTOBIIEHHbLIX COCY40B UM JO 060CHOBAHHOIO pacyeTOM Ha NMPOYHOCTb 3HAYEHUS, HO HE MeHee
pabouyero (n. 187 [2]) AaBnNeHUsA Npy TEXHUYECKOM OCBUOETENBCTBOBAHNN COCYAOB.

6.1.1.2. lNMHeBMaTM4eckoe UcnbiTaHUe

Mpo6Hoe faBneHne Npu NHEBMATUYECKOM UCMbITAHUM ONpeaensieTcst B COOTBETCTBUM C MonoxeHusamu n. 190,
c yyeTtom n. 444 [2], n. 8.11.9 [10]:
[o]20

Prp = 1,15P —= 27

e [1: (27),
roe:
P, MlMa — pacyeTHOe faBrneHune ans crnyyvas nposegeHus N nocne n3rotoBneHus cocyaa (MCTOYHUK
WHopMaLmn — NacnopT cocyaa),
pabouee AaBneHne ans cnyyas nposeaeHus MW nocne AoM3roToBNEHWS COCyaa Ha MecTe SKCnyaTaumm Unm npu
NepPBUYHOM TEXHUYECKOM OCBUAETENLCTBOBAHUM (MACnopT COCyAa Unu/U TEXHOMOMMYECKUA PErNamMeHT) Unu
paspeLleHHoe, Npu NpoBeAeHNM MHEBMaTUYECKOrO UCNbITaHNsA B pamkax ovepeaHoro TO, MIMa (nacnopt
cocyna);
[c]20, [G]t, MMa — BbIGMpatoTCS Kak ANs rMAPaBIMYECcKoro UCTIbITaHuS.

B cny4ae ecnu BepoATHOCTb XPYNKOro paspyLueHus Npu NMHEBMaTU4ECKOM UCMbITaHuu 6onblue, YeM B pabo4mx
YCIOBMSIX, U €ro NOCNeACTBUS NPEACTaBNAT 3HAYNTENbHY ONACHOCTb, B COOTBETCTBUU C MONOXEHNSAMM

n. 190 [2] npobHOe AaBneHne MOXET ObiTb CHXKEHO A0 3HAYEHUS:

Pop = 1,05P% (28),
roe:

P, Mla — pabo4yee pnaBneHue.
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Bbigepxka Ha npobHom gaBneHun ana NMNA

Bblaepkka Ha NpobHOM AaBrneHnM Npu NHEBMATMYECKOM UCTbITAHMKN A1151 BHOBb M3rOTOBIIEHHbIX,
[OU3rOTOBIIEHHBIX, A TaKKe NPy NEPBUYHOM TEXHUYECKOM OCBUAETENBbCTBOBAHNM COCYA0OB COCTaBMseT

He meHee 15 MuH, a npu oyepegHoM TO — He meHee 10 MUH MpuK TONLWNHE CTEHKM 40 50 MM BKITHOUUTENBHO,
20 MVH — npwu TonwmHe cTeHkn cabiwe 50 go 100 mm BknoUNTENBHO, 30 MUH — NPU TOMLUHE CTEHKM CBbILLE
100 mm.

BpeMﬂ BblAEPXKN COCyda noa I'IpO6HbIM AaslieHnem npu nHeBMaTn4e€CKOM UCnbITaHUW OOJIKHO ObITb YKa3aHo
B TEXHUYECKOM OOKYyMEeHTauun n CoCTtaBfidTb HE MEHEee 15 MuH.

BuayanbHbIi OCMOTP NPOBOAAT MOCHE CHWXKEHUs AaBreHus Ao pacdetHoro (n. 8.11.6 [10]) npu ucnbiTaHnm
BHOBb W3rOTOBMEHHbIX COCYA0B UM 40 0OGOCHOBAHHOIO pacyeTOM Ha MPOYHOCTb 3HAYEHWS!, HO HE MEHee
paboyero gasnenus (n. 190 [2]) npu TEXHUYECKOM OCBUAETENBCTBOBAHNM COCYAOB.

6.1.1.3. TexHM4Yeckoe AMarHocTUupoBaHue

'vopaBnuyeckoe (MHeEBMaTUYECKOE) UChbITaHne, npoBogumoe ¢ ASK cocyaos, paboTarowmx npu AaBrneHumn
Bbiwe 0,07 MIMa, BbinonHsAeMoe B npouecce TeXHUYECKOro AMarHoCTUPOBaHUA, LOMKHO NPOBOAUTLCS

B COOTBETCTBUM C nonoxeHnamu pasgena 3.10 P 03-421-01 «MeTogunyeckume ykasaHusi No NpoBeLeHUIo
OMarHocTMpOBaHMS TEXHUYECKOrO COCTOSAHMS 1 ONPEAENEHNI0 OCTAaTOYHOrO Cpoka cry0bl cocyoB

n annapatoB» [17] n pasgena 5.3 MNbB 03-593-03 «[MpaBuna opraHnsaummn n NpoBeaeHNst akyCTUKO-
3MUCCMOHHOIO KOHTPOJIS COCYA0B, annapaToB, KOTIIOB U TEXHONOMMYECKNX Tpybonposoaos» [6].

VcnbiTaTensHoe AaBreHne CoCyaoB, BbINOMHAEMOe B NpoLecce TEXHNYECKOro AUarHoCTUPOBaHWS, AOIMKHO
npeBbIlaTh pas3peLleHHoe AaBreHne — IKCMyaTalMOHHYI0 Harpy3Ky B TedeHue nocneaHmx 12 mecsues nepes
ncnbiTaHnem He meHee YyeM Ha 5—10 %, HO He npeBbiwatb Prp, onpegeneHHoe no opmynam (6.1) nnm (6.2)
(B 3aBMCMMOCTU OT TUNA UCMLITAHUS):

. [o]20 [o]20
(1,05 - 1,10)P =N < PMCH < CZPE (29),

roe:
o = 1,25 gnsa rugpasnudeckoro u 1,15 ana nHeBMaTUYECKOro UCMbITaHWUS;
P, Mla — pa3pelueHHoe aaBneHue (NacnopT cocyga urnm/u TEXHONOTMYECKUIA PErNaMeHT).

B TexHnyeckn 060CHOBaHHbIX Criyyasix, NpegyCMOTPEHHbIX U3roTOBUTENEM, NPU NMPOBEAEHUN NMHEBMATUYECKMX
UcnbITaHWUIA NpK 3KcnnyaTaummn obopyaoBaHMS AOMYyCKaeTCs UCMONb30BaTh B KAYECTBE HarpyxarLen cpeabl
rasoobpasHyto pabouyto cpey oObekTa UcnbITaHWN.

Bbloepkka Ha NpobHOM aaBrneHun AoMKHA CocTaBNATb He MeHee 10 MUH Npu TonLWMHE cTeHkn Ao 50 MM
BKNOUNTENBLHO, 20 MUH — NpK TonNwmMHE CTeHKM cabiwe 50 ao 100 mm BKkNtoUNTENBHO, 30 MUH — NPY TONLUUHE
cTeHku cBbiwe 100 mm.

BuayanbHbI OCMOTP NPOBOAAT NOCIE CHWXEHUSA AaBneHus 4o paboyvero AaBneHus.

6.1.2. A3K cocypnos, paboTatowmx npu gasneHum go 0,07 MMa

[lna cocypoB 1 annapartos, paboTtatowwmx npu gaenenun go 0,07 MlMNa (BKNHOYMUTENBHO), rmapaBnmnyeckoe
(nHeBmaTuyeckoe) ncneitanve, nposogumoe ¢ AOK, BbINONHAEMOe Nnocre N3roToBreHus
(aousrotoBneHus), a Takke Npu NepBUYHOM TEXHUYECKOM OCBUAETENbLCTBOBaHUN BHOBb
M3roTOBINEHHbIX COCYAOB, AOMKHO NPOBOANTLCHA B COOTBETCTBUM C noroxeHusamu pasgena 8.11 FOCT
34347-2017 «Cocyabl 1 annapaTbl cTanbHble cBapHble. Obwue TexHudeckune ycnosusa» [10] n Mb 03-593-03
«[lMpaBurna opraHnsaLmun 1 NpoBefeHNst aKyCTUKO-SMUCCUOHHOTO KOHTPOISA COCYA0B, annapaTos, KOTMOB

N TEXHOIOIMYECKMX TpybonpoBodoB» [6].

Mpw aTom NpobHoe AaBneHve Npu rnapaBIM4YeckomM (MHeBMaTU4ECKOM) UCTIbITAHUMN NPUHMMAETCS PaBHbIM
yKasaHHOMY B acrnopTte cocyAa Unn B TEXHUYECKON JOKYMEHTaLMy NPOEKTHON opraHnsaLmmn nnm
onpegensieTcsi B COOTBETCTBUM € nonoxeHmamu n.n. 8.11.3 1 8.11.9 [10]:

Prp = ap 920 (30),

[o]t

roe:
Pnp-  npobGHoe gaBneHue, Mla;

o = 1,25 gna rmpgpasnuyeckoro 1 1,15 Ana NnHeBMaTUYECKOro UCMNbITaHUS;

P, MlNa — pacyeTHoe faBneHue (UICTOYHMK MHpOpMaLumn — NacnopT cocyaa). Ans cocygos, paboTatowmx nog
BaKyyMOM, pacyeTHoe (paboyee) aaBneHne npuHnmaetcs pasHbiM 0,1 Mla;

[6]20, [c]t — LONyCcKaeMble HaNpsbKeHWUst AN MaTepuana cocyaa Uim ero afieMeHToB COOTBETCTBEHHO npu 20 °C
N MaKCMMarbHOW NOMOoXMTENBHOWM pacyeTHon TemnepaType, MIMa. [lonyckaemble HanpsikeHUst NPUHUMaKTCS

B COOTBETCTBUM C AaHHbIMK Tabnuy A.1 — A.7 MpunoxeHua A TOCT 34233.1-2017 ¢ y4eTOM NpuMeYaHui
kn.8.11.3 [10].
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Bblaepxkka Ha NpobHOM AaBneHuu Ang cnyyas rupaBriMyeckoro UChblTaHus cocTaBnsieT He meHee 30 MUH npu
TOMLLMHE CTEeHKM cocyaa Ao 50 MM BkMoUnTENBLHO; 60 MUH NpK ToMLLMHE CTeHKN cocyaa cabiwe 50 go 100 mm
1 120 MUH Npu TOMLWKMHE CTeHKM cocyaa cBbiwe 100 MM; Npy NHEBMATUYECKOM UCMbITAHUU — HE MeHee 15 MUH.

BunayanbHbIi OCMOTP MPOBOAAT MOCIE CHWKEHWUS AaBneHuns go pacyeTtHoro (n. 8.11.6 [10]).

Onsa cocynos, paboTatowwmx npu gasnexnum go 0,07 MlMa (BkMUUTENBHO), rmapaBnmMyeckoe (MHEBMAaTUYECKOE)
ucneitaHve, nposoanmoe ¢ AQK, BbINosnHsieMoe npu o4yepeaHOM TeXHUYECKOM OCBUAETENIbCTBOBAHUM,

a TaKkkKe Npu TeXHUYECKOM AMarHOCTUPOBaHUM, JOIDKHO MPOBOANTHCS B COOTBETCTBUM C MOSNIOXKEHUAMMN

n.n. 2.92-2.116 PYA-93 «PykoBoasiLime ykasaHusi No aKCnyataumm u peMOHTY COCy[0B M annapaTtos,
paboTatoLumx nop aasneHuem Hmke 0,07 MMa (0,7 krc/cm?) n Bakyymom» [23] u M6 03-593-03 «Mpasuna
opraHusauum 1 NpoBeaeHUst akyCTUKO-3MUCCUOHHOIO KOHTPOSISI COCY0B, annapaToB, KOTMOB

N TEXHONOrn4Yecknx Tpybonposodos» [6].

lMpobHOe faBneHne NPUHMMAETCS paBHbIM YKa3aHHOMY B MacnopTe cocyaa Uiv B TEXHUYECKOW AOKYMEHTaLmm
NPOEKTHOW opraHn3aLmm nnn onpeaensaeTcs B COOTBETCTBMM C nosioxeHnamu n.n. 8.11.3 1 8.11.9 [10]:

Prp = 1,25P% (31),
roe:

P, MlNa — pacyeTHoe faBneHue (UCTOYHWUK MHCPOpMaLMK — NacnopT cocyaa). Ansa cocynos, paboTatowmx nog
BaKyyMoOM, pacdeTHoe (pabodee) aaBneHve npuHumaeTtcs pasHbivm 0,1 MMa;

[c]20, [c]t, MMa — ponyckaemble HanpsXXeHWst 4Ns MaTepuana cocyfa Unm ero 3f1iEMeHTOB COOTBETCTBEHHO Mpu
20 °C n makcumarnbHoWn nonoxntensHon paboyven Temnepartype. [Jonyckaemble HanpsKeHnsi NPUHUMAaOTCS

B COOTBETCTBUM C AaHHbIMK Tabnuy A.1 — A.7 Mpunoxennss A TOCT P 52857.1-2007 ¢ yveTtom n. 2.102 [23].

Bblaepxka Ha NPOBGHOM AaBreHnn JOIMKHA COCTaBnNATb 5 MUH.
BuayanbHbIi OCMOTP MPOBOAAT MOCIE CHUXEHMS AaBreHnst 0o pacyetHoro (n. 2.109 [23]).
6.1.3. ASK TexHonornyeckux TpyoonpoBoaoB

[ns TexHonornyeckmx TpybonpoBoaoB ruapasnuyeckoe (MHeBMaTU4eckoe) ucnbitTaHne, nposogumoe ¢ ASK,
BbINONHAEMOe Nnocrie MOHTaXa, a Takke B XoAe TeXHNYECKOro ocBMaeTeNnbLCTBOBaHUA U TEXHNYECKOro
ANarHOCTUPOBAHUA, OIMKHO MPOBOAUTLCA B COOTBETCTBMM C nonoxeHuamu pasgena V.V ®HUIM «lMpasuna
BesonacHon akcnnyaTauny TexHonormdecknx Tpybonposoaosy [3]. TpeboBaHMsA K yCTPONCTBY M KCNyaTaumm
Ha B3pbIBOMOXapOOMNacHbIX N XMMnyeckn onacHboix npomssoacteax» [11] n MNb 03-593-03 «[Mpasuna
opraHu3aumm 1 NPOBEAEHUS aKyCTUKO-OMUCCUOHHOTO KOHTPOSS COCYOB, annapaTos, KOTMOB

N TEXHONOrNYecKnx Tpybonposodosy [6].

Mpn aTOM NpobHOEe AaBneHne onpeaensaeTcsa B COOTBETCTBMM € nonoxeHuamum n. 141 [3]:
_ [o]20
Prp = 1,25P =2 (32),
roe:
Prp, MINa —npobHoe gaBneHue;
P, MlNa — pacyeTHoe faBneHue ang crny4vas nposegeHus M'/TMW nocne moHTaxa TpybonpoBoga, 4ns
TEXHOJOTMYECKMX TPYOONPOBOAOB, HAXOASALLMXCS B 3KCMyaTauum, A0NyckaeTcs UCMOMb30BaTh yKadaHHOe
B nmacnopTe paboyee unm paspeLleHHOe AaBreHNE;

[c]20, [G]t, MMa — ponyckaemble HanpskeHUs Ana MaTepuana TpyGonpoBofa cooTBETCTBEHHO npu 20 °C
N MaKCMMaribHOW NOMNOXMUTENBHOW pacyeTHON TeMnepatype. [lonyckaemble HANpPsXKeHUs MPUHUMAOTCA
B COOTBETCTBUU C AaHHbIMK Tabnuy A.1 — A.7 Mpunoxexna A TOCT 34233.1-2017.

BenunuuHy npobHoro gaBneHns Ans BakyyMHbIX Tpybonposoaos n Tpybonposonos 6e3 AaBreHns npyHUMaioT
pasHown 0,2 MlMa.

Bbigeprkka Ha npobHOM JaBneHnn gormkHa cocTaBnaTh He meHee 30 MuH (n. 13.2.6 [11]).

BAXHO:
Mpv COBMECTHOM MCMbITaHMN 00BSA304HbIX TPYOONPOBOAOB C annapataMy BENWYMHY AaBIEHNS Npu
UCMbITaHUM TPyOONPOBOAOB Ha MPOYHOCTb M MIIOTHOCTL (40 GnvbKaiLLei OTKIYatoLLEN 3aBIKKM)
crieayeT NpyMHMMAaTL Kak Ans annapaTa.

pr60ﬂpOBOﬂbl, KOTOPpble noaBeprarnT UCMNbITAHUKD Ha NPOYHOCTb U NIOTHOCTbL COBMECTHO C APYrMMm
O60py,D,OBaHVIeM, OOJKHbI ObITb MUCMbITaHbI C y4eTOM AaBl1ieHNA UCTbITaHUA 3TOro OGOpyD,OBaHVIFl
(n. 13.1.14 [11]).

BuayanbHblii OCMOTP NPOBOAST NOCHE CHUWKEHWS AaBEeHUst 40 pac4eTHOro.
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6.1.4. AJK 6e3 BbIBOga 06beKTa U3 aKcnsyatauum

A3K 06b€eKTOB MpU TEXHUYECKOM ANArHOCTUPOBAHMMU, a TakXKe NpyU NPoBeAEHUN NMHEBMATUYECKUX
MUCNbITaHUM NPU IKCNJTyaTauum obopyaoBaHusa, B cootseTcTBmm ¢ n. 190 [2]), 6e3 BbiBOga U3 aKcnnyataumu,
NPOBOANTCS B COOTBETCTBUM C nonoxxeHnamun pasgena 5.3 Nb 03-593-03 [6]. Harpy>keHne oo ncnbitatenbHOro
[aBneHnst NnpoBoanTca paboyen cpenon.

WcnbiTaTtensHoe (NpobHOE) AaBneHne oNpeaenseTcs B COOTBETCTBUN C (DOPMYITON:

Pycn = (1,05 = 1,10)P (33),
roe P, MlNa — makcumanbHoe paboyee gaBreHue 3a nocnegHue 12 mecsiLes.

Bblgeprkka Ha ucnbiTaTtenbHOM AaBMEHUN JOIDKHA COCTaBMATb He MeHee 30 MUH.

6.2. [porpamma HarpyxeHus

A3K npoBoguTcs no 3agaHHon Nporpamme HarpyxeHus. [porpamma Harpy>xeHusi CocTaBnsieTcs

B cootBeTCcTBMM C TpebosaHuamu Nb 03-593-03 v pasgena 6.1. PykoBogcTtea. B Nporpamme HarpyxeHus
C y4yeToM npobHOro AaBrieHnsi oNpeaensatoTCs CKOPOCTb Harpy>KeHusl, ypoBHMN Harpy3kn Ha BblAEPKKax
OaBreHNst N NX NPOAOIPKUTENBbHOCTb.

B 3aBucumocTy OT Tvna ncneiTaHus, paboyven cpeabl CyLecTBYeT ABa BapuaHTa [lporpammbl HarpyXeHust:
e HarpyxeHuve Ao NpobHOro AaBneHus;
e HarpyxeHue oo 105-110 % pabouero faBneHus.

6.2.1. BapumaHnT 1. HarpyxeHue go npo6Horo naBrneHus

[Mporpamma rugpaBnmMyeckoro (MHEBMAaTMYECKOro) ncnbitTaHus, nposognumoro ¢ ASK, BHOBb U3roTOBJIEHHbIX
(mou3roToBreHHbIX) COCyAOB, annapaToB, TEXHONOIrMYeCKUX Tpy60onpoBoAoB, Nociie MOHTaxa, npu
nepBUYHOM U O4YepeAHOM TeXHMYECKOM OCBUAETEeNbCTBOBAHUM 40 NPOOHOro AaBneHus npeacTaBneHa
Ha puc. 6.1.

HarpyxxeHve npegycmaTtpvBaeT npeaBapuTenbHoe U paboyee UCnbiTaHus.

Bo Bpems npegaputensHoro ncneitaHus (0+0,25P) gomkHa ObiTh 3aBeplueHa nogrotoeka AS cUCTEMB,
BbISIBIIEHbI, OLLlEHEHbI M UCKIIOYEHbI (OrpaHMYeHbl) MOMEXHM, COrNacoBaHbl AENCTBUS NepcoHana, NpoBogsLLEro
A3K n ocyulecTtBnsaoLero HarpyxeHune. 3geck P — pacyeTHoe, pabovee nnm paspeLleHHoe gaBnexHne, ot
3Ha4YeHus1 KOTOPOrO BbIMOSHANCA pacyeT UCMbITaTeNbHOro (MPOGHOro) AaBneHns, B 3aBMCMMOCTU OT TUNa
ncnbITaHms.

Mpouenypa npeaBapuUTENBLHOrO UCNLITAHUSA onucaHa B pasferne 6.2.3.
Paboyee ncnbiTaHne npoBoadaT npu HarpyxeHuun ot 0,25 P fo Pre.

Ha gaHHOM yyacTke HarpyXeHusi BbINOMHSKTCHA NPOMEXYTOYHbIE BbIAEPXKKU MPOSOMKNTENBHOCTLI0 10 MUH
(pekomeHayeMble ypoBHY Bblaepkek gasneHus: 0,5 P, 0,75 P), Bbigepxkky Ha
pacyeTHOM/paboyem/paspeLlleHHOM AaBEHUN, OOHY UMK BE BbIOEPXKKN HA MPOMEXKYTOUYHbIX U Ha MPOBGHOM
AasrieHnn. NpoaomKMTENbHOCTL BblAEPXKKM Ha NPOBHOM AaBrneHuMn 3aBUCUT OT TuUna obbekTa, UCMbITaHWs

W Ha3HayaeTCsl B COOTBETCTBUM C NonoxeHnamn pasgena 6.1 PykoBoacTsa, BO Bcex npoymx crnydasax — 10 MuH.
Bapayert AOK BO Bpemsi MepBOro Harpy>XeHus SBnseTcst peructpaumns KpUTUHECKn 1 katactpoduryeckm
akTMBHbIX ncTodHMkoB AD (knacc Il n IV —IMB 03-593-03, cm. pa3gen 9).

HarpyxxeHne o6bekTa JOMKHO NPOBOAMTLCS MITABHO CO CKOPOCTBH, MPU KOTOPOW HE PEFUCTPUPYIOTCS MOMEXW,
npeBbILWakLLmne onyCcTMMbIA YPOBEHb (CM. pa3sgen 6.4.2).

B cniyyae BbISIBNEHUS B X04€ UCMbITAHUSA KaTacTPOUYECKM aKTUBHBLIX MCTOYHMKOB AD (knacc IV) HarpyxeHne
OOIMKHO ObITb OCTAaHOBMEHO, OOBHEKT KOHTPOMS JOIMKEH ObITh pasrpyeH (MMbo NONHOCTbLO, MO0 YacTUYHO —
00 BENUYMHBI, NPY KOTOPOW KIacc MCToYHUKa A cHuauTca 4o yposHs Il unu Ill knacca) n ucnbiTaHne gOrmKHO
ObITb NMMBO NpekpaLLeHo, NTMBO BbISIBNEH NCTOYHUK AD 1 oLeHeHa 6e30MacHOCTb NPOBEAEHMUS UCTIbITAHMS.

BennunHa gaBneHus, npn JOCTUXEHUN KOTOPOIro Ha4YnHaeTCcA 06poc, a TaKkxke BeJin4nHa gaBneHna, o
KOTOPOro npon3soanTca CGDOC, onpegenaeTca cneunannctaMmuy, npoBoadaLLlnmMm ncnboltaHne, B 3aBMCUMOCTU OT
KOHerTHOI7I cuTyauunn.

KonnyectBo NPOMEXYTOYHbIX BblAEpPXeEK, X NPOOOIKUTENIbHOCTb N BEJTUYNHDI OaBrneHumn MoryTt ObITb
M3MEeHEeHbl B 3aBUCUMOCTU OT COOTHOLLEHNA pacqeTHoro/pa6oqero/pa3peLueHHoro n I'IpO6HOFO OaBlieHnd, Tuna
obbekTa KOHTPOI4, YPOBHA LLUYMOB. I'IpM pa3pa60T|<e nporpamMmmbl xenaTteribHO nNpegyCcMoTpeTb MNo Kpal7|HeV1
Mepe O4HY NMPOMEXYTOYHYHO BblAEPXKY MeXxay Bblﬂ,ep)KKOVI Ha pa6oqu n Ha I'IpO6HOM AaBlieHnn.
PeKOMeHﬂ,yeTCﬂ BbIMOJTHATL BbIAEPXKKN ﬂpVI6J'II/I3VITeﬂbHO Yyepes paBHble MHTepPBarlibl MO AaBl1EHUIO, U 3TU
MHTEepBalbl OOJXHbl YMEHbLUAaTbCA N0 Mepe yBENTMYEeHNA OaBleHUA.
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Puc. 6.1. NMporpamma HarpyxeHusi 40 NPo6HOro gaBneHus

Ecnu npu nepBomM Harpy>XeHum BbISIBIIEHbI aKTUBHbIE UMW KPUTUYECKU akTUBHbIE UCTOYHUKM AD (knacc Il v Il —
MB 03-593-03) unu nony4yeHbl HeonpeaeneHHble AaHHbIE, TO BbIMONHAETCA copoc aasnenns oo 0,75 P nnn
0,5 Prp, Bblgepkka NPOAOIHKUTENBHOCTLIO HE MeHee 10 MVMH 1 NOBTOPHbIV Nogbem AasrneHus o 0,98 Prp

C MPOMEXYTOYHbIMU BblAEPXKKAMM NPOOOSPKUTENBHOCTBI 10 MUH Ha TEX e YPOBHSIX, YTO U MPU NEPBOM
Harpy>eHun, 1 BblOEPXKKOW NMPOAOIKUTENBHOCTLI0 HEe MeHee 10 MyH Ha ypoBHe 0,98 Prp, ¢ nocnegyowmm
cbpocom gaBneHus.

MoBTOPHOE HarpyXeHne No3BONSIET YCTPaHUTb NOMEXM, CBSI3aHHbIE C SKCMyaTaumet 1 NoaroToBkon obbekTa
K MCMbITaHUIO, U MCNOMb30BaTh AN aHanu3a AaHHbIX addekTbl Kansepa/PenvcnTn (oTcyTcTBUE/HANMymne
curHanoB AD Npu NOBTOPHOM HarpyxeHuu, cM. pasgensl 9.5.3 n 10.4.1). lNoBTOpHOE Harpy>xeHne NpoBOAMUTCS
HenocpeacTBEHHO MOCIIe NEPBOro U HE NO3Xe, YeM B TeveHue 3 OHeN nocre Hero.

Ecnu cbpoc gaeneHus (Hanpvmep, B criyvyae BbISIBIEHWS KaTacTPOUYECKN aKTUBHBIX MCTOYHUKOB AJ)
BbIMONHAETCS OT YPOBHS AaBNeHns MeHbLuero Pycn, TO Nocne BbISBAEHUS UCTOYHUKA AD 1 OLIEHKM
©e30nacHOCTM NCMbITaHUSA NOBTOPHBIN MOABEM AaBMEHUS 00 YPOBHS Pyicn BbIMOMHAETCS B COOTBETCTBUM
C NPOrpaMMON Harpy>xeHusi, C TEMU XXe BblAepXKKaMu U TpeBOBaHUSAMU K CKOPOCTU Harpy>KeHusl.

B Ccny4ae perncrtpauunum KaTaCTpO(bI/I‘-IeCKI/I AKTUBHbIX NCTOYHUKOB Ha NMOBTOPHOM noagbemMe AaBlieHUA
cneynanuncTbl, NpoBodLLne NCnblTaHUA, OOJDKHbI NpOoaHarmM3npoBaTb 3apermcTpupoBaHHyHO VIH(*)OpMaLI,I/IPO
N NPUHATL pelueHne O npeKkpaleHnn nnmn npogosnkeHn ncnblTaHuA.

6.2.2. BapwmaHT 2. HarpyxeHue go 105-110 % ot pabouen Harpy3ku

HarpyxeHuve no BapuaHTy 2 npooguTtcs, ecnv A3K ocyuiecTBnsieTcs Npyu TEXHUYECKOM AUarHoCTUpPoOBaHMU
o6bekTa 6e3 BbiBOAa U3 IKCMIlyaTaLlMmu U Harpy>KeHne npon3BoanTca pabdoyen cpenon, a Takke npm
TEXHUYECKOM ANarHOCTUPOBAHMUN OOBHLEKTOB, BbIBEAEHHbIX U3 dKCMJyaTauum, Ansi KOTOPbIX BENNYMHA
COOTHOLEHMS [c]20/[c]t, ONpeAeneHHas ¢ y4eToM MaTepManbHOIro MCMOSIHEHMS 1 YCIIOBUI 3KCMyaTauum,

He npesbiwaeT 1,05.

[MporpamMmbl HarpyxeHusi No BapuaHTy 2 npeacTaBneHbl Ha puc. 6.2 1 puc. 6.3.

Ecnn ASK nposogunTcaA and obbekTa, BbIBEAEHHOro 13 aKcnnyatauun, To HarpyxeHme npon3sognTcd no
nporpamwme, I'Ipe,El,CTaBJ'IeHHOIZ Ha puc. 6.2, n npeagycMaTtpuBaeT npeasaputernibHoe 1 pa6oqee NcnblTaHUA.

Ha atane npeasaputensHoro mucnbitaHus (0 + 0,25 Ppas) omkHa ObITh 3aBepLueHa nogrotoBka A3 cMCTeEMB,
cornacoBaHbl JeNcTBUS nepcoHana, nposoasero AAK n HarpyxeHue, oueHeH ypoBeHb nomex. lNMpoueaypa
npeaBapuUTENbHOrO UCMbITaHUs OnNucaHa B pasgene 6.2.3.

Pabouyee ncnbiTaHne npoBoaaT npu HarpyxeHun ot 0,25 Ppas 40 Pucn. Ha gaHHOM yyacTke HarpyxeHus
BbIMOSHSHOTCS MPOMEXKYTOYHbIE BbIAEPXKKN NPOAOIIKUTENBHOCTLIO 10 MUH (PEKOMEHAYEMbIE YPOBHU BblOEPKEK
pasnenus: 0,5 Prag, 0,75 Pras, 0,90 Ppas, 1,0 Pras, 1,05 Ppas) 1 Bbigepkka NpogomkntensHocTbo 30 MUH npu
npobHom gasnenun (1,1 Ppas). 3agaven ASK Bo Bpems HarpyXeHus SBnseTcs pernctpaums KpuTnyecku

N KaTacTpoduyeckn akTmBHbIx nctovHukoB A (knacc Il n IV — B 03-593-03).

HarpyxeHne obbekTa KOHTPOMsi JOJIKHO MPOBOAUTLCS MIAaBHO CO CKOPOCTLIO, MPU KOTOPOW HE perncTpupyroTcs
NMoMexu, NpeBbILLaoLLne JONyCTMMbIA YPOBEHb (CM. pasaen 6.4.2).

B cnyyae BbiiBNEHNS B XO4€E UCMbITaHWUS KaTacTporuyeckn akTuBHbIX UCTOYHUKOB AD (knacc IV) HarpyxeHue
[OIDKHO ObITb OCTAHOBNEHO, OOBLEKT KOHTPONSA A0IMKEH ObITh pasrpyeH (IMBo NONHOCTLIO, NMMBO YaCTUYHO —
[0 BeNMYMHbI, MPU KOTOPOK Kracc UCTovHuKa A3 cHuauTcs 4o ypoBH4 Il vnu Il knacca) n ucneiTaHue OMmKHO
ObITb NMMOO NpekpaLleHo, MO0 BbIsIBNEH UCTOYHMK AD 1 oLeHeHa 6e30MacHOCTb NPOBEAEHMST UCTIbITAHMS.
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Ecnu cbpoc aasnenns (Hanpumep, B Criyvyae BbISIBNEHUS KaTacTpOUYECKN aKTUBHbBIX MCTOYHUKOB AD)
BbINOMHSAETCSA OT YPOBHS AaBMneHns MeHbLero Pucn, TO Nocne BbISIBNEHNSA UCTOYHMKa AD 1 OLeHKM
6€e30nNacHOCTM UCMbITaHWNsi MOBTOPHbIV NOABEM AaABIEHUS A0 YPOBHSA Pucn BbINONHAETCA B COOTBETCTBUM
C NPOrpaMMOi Harpy>xeHus, C TEMU e BblAepXkamu 1 TpebOoBaHNSAMUN K CKOPOCTN HarpyXeHus.
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Puc. 6.2. NMporpamma HarpyxeHusi npu AK o6bekTa, BbiIBeA€HHOro U3 aKkcnnyarauum

Ecnn ASK npoBoaunTtca anga obbekTta B paboumnx yCnoBUAX, TO HAarpy>keHne npom3BoanTcs no nporpamme,
npeacTaBneHHon Ha puc. 6.3, 1 Takke npegycMaTpuBaeT npeaBapuTernibHoOe 1 paboyee ncnbiTaHus.

Ha Bpemsa npegsaputensHoro ncnbitanns (0,9 Ppas) AaBneHne B 00bekTe JOMKHO ObITb CHXXEHO A0 YPOBHS
90-95 % ot pabouyero. Nepuoa, Ha KOTOPbIN AOMKHO ObITb CHXXEHO pabovee AaBreHne, onpeaenseTcs
BpeMeHeM, HeobxoauMbIM AN NOAroToBKU AD CUCTEMbI K KOHTPOSIO U ONpeaeneHmnst ypoBHS NOMEX, U, Kak
npaBunio, COCTaBMsiET 0kono 60 MUH.

Ha aTane npensapuTensHOro UcnbITaHWsA AOMKHa ObiTh 3aBeplieHa noarotoska A9 CUCTEMbI, COrnacoBaHbl
AeincTeus nepcoHana, nposoasilero ASK 1 HarpyxeHne, oueHeH ypoBeHb nomex. Mpoueaypa
npenBapuTENbLHOTO UCTbITaHUS onvcaHa B pasaene 6.2.3.

Pabouyee vcnbiTaHne npoBogaT npu HarpyxeHumn ot 0,9 Pras 40 Pucn. Ha gaHHoM yvacTtke HarpyxeHus
BbIMOSHSIIOTCS! MPOMEXKYTOYHbIE BblAEPXKKN NPOAOIIKUTENBHOCTLIO 10 MUH (PeKOMeHayeMble YPOBHU BblOEpPKEK
naenenust: 0,90 Ppas, 1,0 Ppras, 1,05 Ppas) 1 Bbigepkka NpogomkntensHocTbo 30 MUH Npu NpobHOM AaBneHuu.
3apaveit ASK Bo BpeMsi Harpy>KeHusi ABRSieTCs perncTpaums KpUTUYECKU 1 KaTacTpodUUeCcKM akTUBHBIX
ncrodHukos A3 (knacc Il n IV — 1B 03-593-03).

HarpyxxeHne obbekTa JOMMKHO NPOBOAUTLCS MIaBHO CO CKOPOCTLIO, NPY KOTOPOWN HE PErUCTPUPYIOTCH NOMEXH,
npesbiwaroLme 4oNyCTUMbIA YpoBeHb (CM. pasaen 6.4.2).

B cny4yae BbIsIBNEHUS B XOA4€ UCMbITAHUSA KaTacTPoUYeCcKkn akTUBHbIX MCTOYHMKOB AD (knacc 1V) HarpyxeHue
OOIMKHO ObITb OCTAaHOBMEHO, OB BEKT KOHTPOMS JOSMKHBI ObITh pa3rpyxeH Ao ypoBHS 0,90 Peas 1 ncnbiTaHne
[OIMKHO BbITh MO0 NpekpaLyeHo, NMBo BbiSIBNEH UCTOYHUK AD 1 oueHeHa 6e30nacHOCTb NpoBeaeHUs
UCMbITaHUS.

Ecnu cbpoc gaenenns (Hanpyumep, B criyyae BbISIBIIEHMS KaTacTpOUYECKN aKTUBHbBIX MCTOYHUKOB AD)
BbIMOJSTHAETCS OT YPOBHS AaBNEHNss MeHbLUEro Pucn, TO Nocrne BbISBNEHUSI UICTOYHUKA AD 1 OLLEHKM
©e30nacHOCTN UCNbITaHWS MOBTOPHbIV MOABLEM AaBMEHUS 40 YPOBHSA Pyicn BbINOMHAETCA B COOTBETCTBUM
C NPOrpaMMON HarpyxeHusi, C TEMM Xe BblaepKKaMu n TpeboBaHUAMU K CKOPOCTU Harpy>KeHust.

BHumaHwue:
Kak npasuno, npu ncnbitaHum no BapuanTty 1 (cm. pasgen 6.2.1) BTopoe HarpyXeHue BbINONTHAETCA
npakTM4Yeckn Bceraa, Toraa Kak npy ucnoitanny no BapuaHTty 2 (cm. pasgen 6.2.2) 3HaunTenbHO pexe,
CKOpee, B BUAE VICKITHOYEHUS.
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Puc. 6.3. Nporpamma HarpyxeHusi npu ASK o6bekTa B pabounx ycrnoBusx

6.2.3. NpeaBapuTenbHoOe UCNbITaHUe

OT1an npefBapuTENBHOMO UCTbITAHWS NMPU Harpy)XeHUM 40 NPOOHOro AaBneHnst NPOBOAST NPU LUKIMYECKOM
HarpyxeHun B gnanasoxe 0 + 0,25 (Pycn vnu Peas). KonnyecTBo UMKNOB AOMKHO ObITb HE MeHee AByX. [Mpu
ncnbiTaHn obbekTa 6e3 BbIBOA4A U3 SKCNyaTauum Ha aTane npeaBapuUTeNbHOMO UCTMbITAHWUS OAaBMeHne
noctosiHHO 1 coctaensieT 0,9 Ppas. B KOHLE NpeaBapuUTENbHOro UCMbITaHWS BbIMOSTHAETCS BblAEpXKKa AaBMNEHWS
npoJomkuTensHoCcTbio 15-30 MUH ANSa 3anvMcn 1 aHanusa nomex 1 LWymMoB.

Ha aTtane npeaBapuTenbHOro UCMbITaHUSA NMPOU3BOANUTCA:

e OKOHYaTernbHasi NpoBepka paboToCNOCOBHOCTM BCEro annapaTypHOro KOMMIeKca, yTOYHSATCS
N KOPPEKTUPYIOTCS OCHOBHbIE NapameTpbl AD KOHTpons (cM. pasgen 7);

e  COrNacoBbIBAKTCSA AENCTBUSA NepcoHana, npoeoadawero A9K, n nepcoHana, oCyLEeCTBASOLWENO
HarpyxeHue (cMm. pasgen 6.7);

e  BbISBAIOTCA U UCKMIOYAKOTCSA (OrpaHNYMBAIOTCSA) UCTOYHUKM MOMEX, CBSA3AHHbIE C CUCTEMOW Harpy>KeHus,
nporyckamu, TpeHMeM Ha onopax v np. (cM. pasgen 6.4);

e [POBOAMTCS 3aNNCb U YTOYHEHME YPOBHS LLYMOB M NOpora B YCMOBUSIX paboThbl HArpy»xaroLLero
obopynoBaHus (cMm. pasgen 7.7.2). B npoluecce OCHOBHOMO Harpy>eHust ypoBeHb Nopora MeHsTb
He pekoMeHayeTcs.

6.2.4. CKopocCTb HarpyxeHusi

PekomeHayemasi ckopoCTb M3MEHEHMS OAaBNEHNS Npu Harpy>keHun coctaensaeT Pucn/60 + Pucn/20 MIMa/muH
0N BCeX BapuaHTOB.

Honyckaetca nposogute ASK npu ckopocTu HarpyxeHus Pucn/240 + Pucn/60 n Pucn/20 + Pucn/10 MIMa/MuH.

He pekomenayeTtcs npoBoantb ASK npu ckopocTu HarpyxeHus meHee Pucn/240 MIMa/MyH 1 He gonyckaeTcs
nposoanTb ASK npu ckopocTu HarpyxeHus 6onee Pucn/10 MIMNa/mMuH.

Mpu ckopocTu HarpyxxeHus meHee Pycn /240 MIMNa/MyH AD KOHTPOIb CAWLLKOM pacTarMBaeTcs No BPEMEHH,
a npu cKopocTn HarpyxeHus 6onee Pucn /10 MIMa/MynH gedekTbl MOryT pa3BmBaTbCs CrMLWKOM 6bIcTpo. Kpome
TOro, Npoueaypbl KnaccudmKaLumm NCTOHYHUKOB MOTYT HEKOPPEKTHO paboTaTb.

6.3. OcobeHHOCTM NpoBeAeHUsI MTHEBMaTUYECKUX UCTbITAaHUN

Mpu BbINOMHEHUM NHEBMaTUYecKux ucnbitanun (M) cnegyeT yunTtbiBaTh, 4TO A, N0 cpaBHEHMIO
C rmapasnm4ecknumMmm ncnoitaHuamm (M), TOMMMO NOBBILLEHHOW ONAaCHOCTU, UMEIOT HEKOTOPbIE OCOBEHHOCTH,
BnusoLme Ha goctoBepHocTb ASK.

Ocob6eHHocTn ASK npy NHEBMAaTUYECKUX UCTbITAHUAX:

e  TOYHOCTb fOKaLMM NCTOYHUKOB Bblilwe, Yem npu U (T. K. cMrHan rapaHTMpoBaHHO MaeT Mo O4HOMW cpeae —
no kopnycy obbekTa KOHTPONS);

e [N COCY4OB — BO3MOXHOCTb UCNOMb30BaHNA MeHbLLEro konmdectsa [NAD ansa BebINONHEHNS TOYHOM
NOKaLMM UCTOYHUKOB (T. K. MEHbLLE 3aTyXaHue CMrHamnoB, PacnpoCTPaHSAIOLLMXCS MO CTEHKE OObEKTA);

e B CBS3M CO CBOMCTBOM CXMMAEMOCTM rasa u, COOTBETCTBEHHO, MOCTYNIIEHNEM B OOBEKT HAMHOIO 6oMbLUEro
obbema vcnbiTaTensHow cpefbl M npoBognTCcs B TeHeHMe HamMmHOro 6onbLuero Bpemexu, Yem 'M, npum
3TOM perncTpmpyeTcs HaMHOro DorbLUle 3aBUCALLUX OT BPEMEHUN UCTbITAHUS MOMEX;

e B CBSI3M C NOBbILLIEHHON onacHoCTbo M noBbiwaTcs TpeboBaHUs K permctpaumm u OLeHKe NCTOYHUKOB
AQ B peanbHoM BpeMeHu (cMm. pasgen 9);
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e B Cry4yae BO3HMKHOBEHMS HELUTATHbIX CUTYaL M CIIOXHee ObICTPO cOpOCUTL AaBneHne, Heobxoanmo
npegycmatpuBaTh AONOMHUTENbHbLIE MepbI Ansi cOpoca AaBneHus;

e npu NN ob6beKT Haxo4UTCs NOA AABNEHNEM BbilLE paCYETHOrO HaMHOro bornbluee Bpems, yem npu MA;

e nockonbKy npu 3ameHe ' Ha M HEBO3MOXHO OLEHUTb TPaaULIMOHHbIE MapaMeTpbl YCMeLHOro
npoBeneHus 'M (oTcyTCcTBME TEYEN, TPELLUH, CrE30K, NOTEHUS B CBAPHbIX COEANHEHMSX U HA OCHOBHOM
MeTanne, Teyel B pa3beMHbIX COEANHEHMUSX), NAgeHNE AaBMNEHNs NNOX0 BbISIBNSETCS MO NOKa3aHUsSM
MaHoMeTpa, 06beM CBapHbIX 1 Pa3beMHbIX COEAMHEHWU, NOANEXaLLNX OOMbINMBaHNIO, BENUK, U, T. K. 3TK
coeavHeHWs 3a4acTyto crnabogocTynHbl, criegyeT obecneuntb BoisiBrieHWe NogobHbIX AedhekToB
cpeactBamu AJK (cm. pasgen 9.8), uto TpebyeT aHanM3a amnnMTyabl LyMa U UCNOMb30BaHNS TEXHOMNOINIA
nokauum UCTOYHMKOB HenpepbiBHOM AD (Cekums 6, yacTb 2 [45]).

6.4. TMomexwu npu npoBegeHnn A3K, cnocobbl UX orpaHNYeHuns

Hanuune nomex npu ncnbiTaHUM SBRSETCA OAHUM U3 OCHOBHbIX DaKTOPOB, OrpaHNYMBaOLLNX NPUMEHEHNE

1 cHxarwmx goctoBepHocTb AJK. YpoBeHb NOMeEX Npu UCMbITaHUN HE JOMKEH MacKknpoBaTth curHansl AJ.
Ecnu BenuumHa boHOBbLIX LLYMOB MPEBLILWAET AOMYCTUMbIA YPOBEHb, TO HEOOXOAMMO BbISIBUTb MCTOYHUK LUYMa
W NPUHSATb MepPbl K UCKIIOYEHUIO UITU YMEHBLLIEHUIO MOMEXN.

6.4.1. UCTOYHUKM 1 TUNbI NTOMeX

Momexu, pernctpmpyemeie npu ASK, MOryT MMETb criefytoLLee NPOUCXOXKAEHNE:

e CcOBCTBEHHbIE LWYMbl U3MepuTenbHoW Lenn AS cucTeMmsl;

®  MOMEXM ANEeKTPOMarHUTHOM Npmpoabl (anekTpomarHutHble (EMI) nnu pagnoyactoTHble noMexu,
B T. Y. CUH(pA3HOro xapakrepa);

e Teuyu 1 NPOMyCKM pasHoOro poaa, B T. Y. Yepes dnaHLueBble coeanHeHns (MPOMNyCcKM MMEIT pasHblil XapakTep
npv rMgpaBfM4YeckoM U MHEBMATUYECKOM UCMbITAHUN);

e OMEXM, CBA3aHHbIE C MPOLECCOM HarpyXeHus (CBUCTKU, NepeTekaHme paboyen cpebl M3 0gHOro oobema
B ApPYyron), NomMmexun OT NpocayvBaHns rasa Yepes katanmsaTop, LWyM camoro Hacoca/kommnpeccopa;

e rnomexu OT paboTatoLLmMX MEXaHM3MOB 1 MaLLVH, OT BUOpaUMm pasfmyHOro NPOUCXOXAEHWS;

e [OMEXu OT BO3OENCTBUS OKPY>KatoLLen cpeabl (4OXab, CHEr, BETeP, NOOAHATLIN BETPOM MECOK, Temnepartypa
oKpy>KatoLen cpefbl, HEpaBHOMEPHOCTb HarpeBa 00bLEKTA COSHLIEM);

e MOMEXM OT TPEHUs NPU U3MEHEHUN NMHENHBIX PA3MEPOB Harpy>kaemoro cocyaa (Tak, MsMeHeHve guameTpa
cocyfa npu Harpy>KeHUM MOXeT COCTaBNSATb OT OECATbIX JONEeN A0 HECKOMbKUX MUMMMETPOB);

®  MOMEXM MEXaHNYECKON NpUPOAbl OT B3aMMHbIX NEpeMeLLeHnin, BUOpaLmMm n yaapoB pasfnmnyHbIX BHYTPEHHMX
N BHELLHUX YCTPOWCTB, CBA3aHHbLIX C 06beKTOM (BHYTPEHHWE YCTPOMCTBA, NECTHULbI, NOLWaaKun
o6cnyxnBaHus, TpybonpoBoabl, BHYTPEHHSIS U HApyXKHast TEMNON30NSLMS, f1eca 1 T. M.), He3aTAHYTbIX
pe3b00oBbIX COeAMHEHW, He3akpeneHHbIX kabenen MADJ;

e OMEXM OT PacTPECKMBAHWSA B XOA4E HArpy>XeHUsi 3aLLMTHOrO NOKPLITUA (Kpacku), NPOAYKTOB KOPPO3nK UMn
negsiHoON KOpKW.

Kak npaBusno, WymMoOBbI€ CUrHarbl XOPOLLO pacnpoCTpaHAKTCA NO MeTarnny 00bekTa, MEeTanNOKOHCTPYKUNAM
N XNOKOCTHU, Npun 3TOM NO BO3AYyXY, 3eMJie N HYepesd «CyXme KOHTaKTbl» CUrHar pacnpocTpaHAEeTCA B MEHbLUEN
cTeneHn.

B 3aBucmmocTtu ot BMaa CUrHanoB NoMexu pas3genarnTca Ha HernpepbiBHbIE U UMMNYTTbCHbIE.

[Momexn okasbliBalOT BANAHNE Ha OOCTOBEPHOCTb PErMCTpUpPpyeMbIX OAaHHbIX, 3aCTaBAA NOBbILLATb NOPOr
B Clly4ae HenpepbIBHbIX MOMEX U MaCKMpysa NCTOYHUKU A3 BbICOKMMU aMmnnntygamm MMnyribCHbIX NomMex.

Kpome TOro, Aaxe ecrnn amnnutyaa rnoMmexu (MMI'IyJ'II:CHOI7I mnnn Hel'lpeprBHOIZ) HeBeJlMKa Nno cpaBHEHUO
C amnnmy,u,oﬁ nMmnynbca, AD, oHa MOXeT okasaTbCs 4OCTaTOYHOM ANs MacCKnpoBaHMA MOMEHTa Ha4ana
curHana, 4To genaeT HETOYHOW NI HEBO3MOXHOW NOKaLuIo.

[Mpn aTOM, XOTS MHOTAA NOMEXM MOryT BbITb UCKIHOYEHbI NPy NocTobpaboTke, B psae CryvyaeB NOMEXU He MOryT
ObITb OAHO3HAYHO ONpeaeneHbl U UCKMYEHbI. [03TOMY NyYLLNI BAapUaHT — UCKITHOYUTbL MU CHU3UTb YPOBEHb
nomex npu pernctpaumu, a He pasbupaTbecs ¢ HUMK Npu nocTobpaboTke.

6.4.2. OnpepneneHne ypoBHA nomex. [lonycTUMbIN ypOBEHb MOMEX

YpoBeHb nomex onpefenseTcs BO BpeMs npeBapuTenbHOro UCTbITaHWs, B TEYEHME BbIAEPXKKM OaBMNEeHUs, Ha
KOHTpOMbHOM nopore (cMm. pasgen 7.7.2).

YpoBeHb HeNpepbIBHbIX MOMeX onpeaensieTcs no amnnutyge wyma. Ans MNAS tnna GT200 n GT205 He
peKkoMeHayeTCcs NPOBOAMTL UCMbITaHNE Npu YpoBHe Wwyma 6onee 34 ab.

YpoBeHb MMMYbCHLIX MOMEX onpeaenseTcs No AaHHbIM, 3aperncTpnpoBaHHbIM B TeveHre 10 muH nepuoga

BbIAEPXKKM JaBNeHns BO BpeMs NPeABapuTenbHOro NcnbiTaHus. [JonyCTMMbIA ypOBEHb MMMYIbCHBIX MOMEX

onpegenseTcs no creayLwmM KpUTEPUAM:

e B TeyeHne 10 MuH pernctpupyeTcs He 6onee 5 MMNynNbCOB, NPEBbILLALWMX HAa3HaYEeHHbIN A8 06bekTa
nopor oueHkn (cMm. pasgen 7.7.3) Ha oaunH kaHan AS CUCTEMBI;



200 Pasgen 6. NMogroroBka HarpyxeHusa o6bekTa AJK

e  MakcuMarnbHOe KONMMYEeCTBO MPEBLILIALLMX NOPOT OLEHKM MMMNYIbCOB, PEMMCTPUPYEMbIX B NMOOYIO CekyHay,
He JOIMKHO NpeBbIWaTh 3 UMMYNbCOB HA OAMH KaHar;

e aMnNnMTyAa perncTpypyembix MMMybCOB NPEBbILLAET NOPOr OLEHKN He bonee Yyem Ha 5 ab;

e  ONUTENbHOCTb MMMYMbCOB, NPEBbLILLAKLLNX NOPOr oLeHkU, He 6onee 10 000 mkc.

Ecnu HenpepbiBHbIE UMM MMMNYTbCHbIE MOMEXU NPEeBbILAaT JJ,OI'IyCTVIMbIVI YPOBEHb, TO OOJTXHbI ObITb NPUHATBI
Mepbl NO X NCKITKOYEHUIO UJTN CHUXKEHUIO.

an HEBO3MOXXHOCTU UCKIKYUTb UITN CHU3UTb YPOBEHb NOMEX A0 A0MNYCTUMOro ypOBHA OOJIKHbI ObITb
onpepgeneHbl MeCcTornoJioXeHne 1 napamMeTpbl NICTOYHUKA NMOMEXN. A3K moxeT bbITb npoAOoITXEH TOJNbKO
B Clniyyae OAHO3Ha4HOM Vlﬂ,eHTVId)I/IKaLI,I/II/I N BO3MOXHOCTU UCKITHOYEHNA NCTOYHMKA NMOMEXWN NMpu noctaHanmse.

6.4.3. MeponpuaTUA NO UCKITHOYEHUIO UITU CHUKEHUIO YPOBHS NOMEX, NOBbILLEHUIO [OCTOBEPHOCTHU
pe3ynbTaToB UCMbITaHUSA

[nsa obecnevyeHnss MUHUMMU3ALMN YPOBHSA MNOMEX Y JOCTOBEPHOTO BbISIBNEHUSA NCTOYHMKOB AD Kak B pearnbHOM
BPEMEHW, TaK 1 Npu noctobpaboTke Heobxoanmo obecneunTs TwaTenbHoe nnaHmpoBaHe ASK, BbIMONHEHNE
npw noarotoBke u nposeaeHnn ASK onpeneneHHbIX yCrioBun, TpeboBaHU 1 MEPONPUATUN.

MnaHupoBaHMe N NOAFOTOBKA, UMK «KYNbTypa» BbinonHeHua AJK:

e CcBOeBpeMeHHoe (Ha aTane noarotoBkM ASK) onpeaeneHne TEXHONOMMYECKUX NapaMeTpoB 1 0COBGEHHOCTEN
KOHCTPYKLMM 0OBbEKTa, OnpeaerieHne BeposTHbIX TUMOB, MEXaHN3MOB U 30H NMOBPEXAEHUSA 00bekTa,
onpeaerneHne 30H C MakCMMarbHbIMU YPOBHAMU HanpskeHHO-AedopmMmnpoBaHHoro coctosHms (HOC)
00beKTa;

e MOAroTOBKa Nepen ucnblTaHneM NoapobHOro ackusa (pasBepTkun) oObekTa, BKIOYAsi MECTOMONOXEHNE
LWITYLIEPOB, NOABOAALLMX TPYOONPOBOAOB, BHYTPEHHUX YCTPOWCTB, OMOp, UX TUMOB, NAOLWaA0K, NECTHUL,
N NPOYMX OCOBEHHOCTEN KOHCTPYKLMKN, KOTOpbIE MOryT cTaTb BO BpeMst AQK noTeHumanbHbIMK
WCTOYHUKaMM MOMEX;

e OnpegeneHne akyCTUYeCKMX NapamMeTpoB (3aTyxaHusl, CKOPOCTM 3BYyKa) MaTepmana 00bekTa;

e npumeHeHne ana AQK gocTtaTovyHOro (C y4eToM YpOBHS MOMEX U 3aTyxaHus) konuvectea MAJ,
pasMeLleHHbIX B COOTBETCTBMM C 3a4aHHOW NOKaLMOHHOW CXeMoW, obecneynBatoLLen pernctpaumio
1 NOKaLMI0 CUTHANoB OT 30H C BEPOATHbIMY AedeKkTamu;

e  BbINOMHEHWEe KannodpoBku Bcex NMAS B COOTBETCTBUM CO CTaHOAPTHbLIMU NpoLeaypamu;

e pPOBEAEHUNE UCMbITAHNSA B COOTBETCTBUM C COrMacoBaHHOWM MPOrpaMMON HarpyXeHusi, onpeaensoLen
HayanbHOe 1 MakcumarnbHOe AaBfieHVEe, YPOBHU BbIAEPXKEK AaBMEHMS, OMYCTUMbIN Anana3oH CKOPOCTU
Harpy>xeHus, NOBTOPHOE HarpyxeHwue;

e  1CMOMb30BaHWe ANS Harpy>XeHus cneumanu3mpoBaHHOro 06opyaoBaHNs, HaNpuMep, rMapaBInyecKkoro
ONPECCOBLLMKA C perynupyemMon nponsBoanuTeNbHOCTLIO (CM. pasgen 6.5);

e POBELEHUNE HArpy>XeHMs1 OObEKTA CO CKOPOCTLHIO, HE NMPEBbILLAIOLLEN CKOPOCTU, ONPELENEHHON
Jenctsytowen HO 1 HacToswmm PykoBoaCTBOM;

e npoBeaeHne ASK TonbKo npy GnaronpusATHbLIX MOrogHbIX YCIOBUSAX — OTCYTCTBME OcagkoB noboro BMaa,
CUIbHOTO BETpPa;

e obs3aTenbHOE UCMOMb30BaHWe A1 KOHTPOMS Harpy3ku gaTynka AaBneHus C HeNnocpeaCcTBEHHbIM
noaxnodeHneM Kk AD cucTemMe, XenaTenbHO Takke UCMoNb30BaTb AaTHMKM CKOPOCTM BeTpa
N nepemMeLLeHns;

e nepe v Bo Bpems ASK JomKHbI ObITb NPeanpPUHATLI BCE MEPbI MO CHDKEHWIO U UCKIIOYEHWIO NMOMEX;

e AO3K gormkeH BbIMONMHATLCA HE MEHee YeM ABYMS aTTeCTOBaHHbIMM cneuuanuctammu no A3 metoay
KOHTpONS;

e He gonyckaTb nepeyToMneHus onepatopoB A3 cuctem npu nposedeHnn ASK (MpegycmaTtpuBaTb CMEHHbIN
pexum paboThbl).

MeponpusaTs n MeTofbl MO UCKIIOYEHMIO UMM CHKEHWUIO YPOBHSI MOMEX MOXHO pasfenvTb Ha HECKOJBKO
rpynm:
e Meponpusitus B obnactu opraHmsaumm AJK:
- AD cuctema gomkHa OblTb NPaBUNBHO MOAKIIOYEHA M 3a3EMIIEHA;
- curHanbHble kabenu, kabenun gaHHbix, kabenu NAS-npegycunutTens (MogyNb/KOHBEPTEP) AOIMKHbI
Haxo4uTbCH B NCMPABHOM COCTOSHMU, HE MMETb NepernboB, paspbiBOB CUTHAMbHbBIX U 9KPAHMPYHOLLMX
XWI, N30NSLMs HEe JOIPKHA MMETb NOBPEXAEHWIN, pa3beMbl HE AOMKHbI OblTb B OKMCIIEHHOM COCTOSHMWY;
- pasbembl kabenen n npegycunuTenen (Mogynen) 4OMmKHbI BbITb Cyxumu, YucTbiMn. [pn nogrotoske ASK
BO BNaXHbIX YCNOBUSIX HEOBX0AMMO NpeayCcMOTPETb Mepbl MO UCKMIOYEHUIO «3anmBa» 1 obmep3aHus
pa3bLEMOB;
- kabenu JoMmkHbI ObITb 3aKpenneHbl Tak, YTOObl B MPOLIECCe KOHTPOISl OTCYTCTBOBAO UX NepemeLleHme
Mo NOBEPXHOCTU OOBEKTA, B T. Y. NPM NOpbIBax BETpa Unu B pesynbTarte Bubpauuy;
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obopynoBaHue s HArpy>xeHUst U 06 bEKT KOHTPONS AOMKHbI OblTb MEXAHUYECKM «pa3BsA3aHbly,
noTeHumarnbHble WyMbl 1 BUOpaLmMm OT HarpyxaroLero obopyaoBaHns He AOMKHbI NepeAaBaTbCcs Ha
0OBbEKT KOHTpOIS. PekoMeHayeTCst UCNonb3oBaHWe rMOKOro LriaHra BbICOKOro AaBMNEHUS;

cucTEeMa HarpyxeHusi npy HeobxoaNMMOCTM SOIMKHA NpeaycMaTpuBaTh rmapo/MHEBMOAKKyMYNATOP AN
KOMMeHcauuy nomex ot paboTkbl Hacoca;

NnoABoA AABMEHNUS LOIMKEH OCYLLECTBNATLCA TPYOONPOBOAOM MM MMOKMM LUAAHTOM BbICOKOrO AaBfeHMs
JocTaTovyHoro aMameTpa (kenartensHo He MeHee [1y80) n xxenaTenbHO B OOUH U3 LUTATHbIX
Tpy6onpoBoaoB 60nbLIOro AnameTpa;

HanM4mne NPorMycKoB B Pa3beMHbIX COeQNHEHUAX 0O0PYA0BaHUSA HEOOMYCTUMO, T. K. Jaxe
He3HayMTenbHbIe NPOMNYCKN SBNSAOTCA MeLLaroLWMM (dakTOPOM, UCKIHOYaloLLMM BO3MOXHOCTbL KOHTPOSS
6nusnexalymnx y4acTkoB;

30Ha KOHTPOns 4OMmKHa OblTb OropoXeHa, NnepeMeLLeHne nepcoHana n TpaHcnopTa no 3oHe AQK gormkHo
ObITb MCKIOYEHO, NPU HEOBXOAMMOCTY NEpPEMELLEHUA OHY AOIMKHbI (PUKCMPOBATLCS B XypHarne, a 3aTeM
ncknoyaTbes hunbTpaumner No BpeMeHM;

CBapOYHble M MOHTaXHble paboTbl Ha caMOM 0ObeKTe KOHTPONS 1 BOMM3N HEro, MexaHn4Yeckue
BO34ENCTBMS Ha KOHTPONMPYEMBIN OOBLEKT U MpuUneratLmne K HEMy MeXaHU4YeCckne KOHCTPYKLMK
(peMOHTHbIe paboThl, NEpeMELLEHNS TPY30B, XOXAEHME Nogen 1 T. n.), paboTa NogbEMHO-TPAHCMOPTHBLIX
MexaHn3MoB B 30He AQK J0MmKHbI ObITb UCKIIOYEHbI;

npy HanNM4YuM aTtMocdepHbIX MOMeX (4oXab, rpo3a, CHer, rpag, Betep) ASK gomkeH 6bITb Nnbo
OCTaHOBIIEH, MO0 06BEKT AOMMKEH BbiTb HAAEXHO YKPbIT Y UCKITHOYEHa BO3MOXXHOCTb NonagaHnst
ocafkoB Ha 00bekT. B psage criyyaeB moxeT noTpeboBaThCsl NEPEHOC NCMbITAHUSA Ha OPYroe Bpems,

¢ bornee nogxogALMMM NOrOAHBIMU YCNOBUAMU;

BCe He3aKkpenreHHble AeTanun Ha 00bekTe 1 B HENOCPEACTBEHHON BNM30CTM OT HEro, B TOM YKUCIe YacTu
N30MALNOHHOTO NOKPLITUS, AOMKHbI OblTb HAAEXKHO 3aKpenneHsbl;

noBepxHOCTb 06bekTa ASK formKkHa ObiTh OYMLLEHa OT NPOAYKTOB KOPPO3UN 1 LLUEMYLLALLENCs KPacKu;
BCE MOBEPXHOCTU, MEXAY KOTOPbIMU B NMPOLECCE HArpy>KeHUs MOXET BO3HUKHYTb TPEHUE, PEKOMEHOYETCS
M30nMpoBaTh APYr OT Apyra C NOMOLLbI0 PE3MHOBbLIX NPOKMNaAoK,;

UCNbITaHWE He JOMMKHO NPOBOANTLCHA BO BPEMS MHTEHCMBHOM paboThbl MepcoHana, MexaHn3MoB

1 TpaHcnopTa, 9MNeKTPUYECKMX U paanoyCTPONCTB;

MCMbITAHWE XenaTenbHO NPOBOAUTL B TOT NEPUOA, KOrda MHTEHCMBHOCTbL NEPEABWKEHMS NepcoHana

1 TpaHcnopTa MUHUMarbHa;

npy ASK gomxeH Bectucb Pabounii npotokon AD KOHTPOIS, B KOTOPOM pernctpupyetcs Becb xoa ASK,
B TOM 4/CIe BCe 3aperncTpmpoBaHHbIE MOMEXN;

pekomeHayeTcsa npy npoeaeHnn ASK BECTU CUHXPOHM3NPOBAHHYIO MO BPEMEHN ¢ AD CcUCTEMON ayamo-
1 Buaeodmkcaumio npoLecca KOHTPONSA U NoTEeHUMarnbHbIX MICTOYHUKOB MOMEX.

° MepOHpMﬂTMﬂ, Kacawwuecsa ananasoHa permcTtpupyemMmbiX CUrHanoB:

Mopor Npu UCMbITaHWM JOJMKEH ObITb JOCTATOYHO BbICOKWI, YTOObI MCKITFOYMTB MOMEXM, HO JOCTAaTOYHO
HU3KWIA NS Toro, YTodbl 0becnevnTb HEOOXoaUMYHO YyBCTBUTENBHOCTb AJK;

He JOMMKEH NPUMEHATLCA aBTONopor unmn apyroe 6e30cHOBaTENbLHOE 3aBbilleHne Mopora;

npu npoeegeHnn ASK HeobXxoanmo BECTU MOCTOSIHHOE CIEXEeHWe 3a napaMmeTpamMm 1 ocLmnsiorpaMmamm
curHanos. MHorga B noctobpaboTke Mo HanmMumio XxapaKTepHbIX ANS MOMEX OCLMINOrpaMm CTaHOBUTCSA
MOHSATHO, YTO MOYTY BCE CUrHarbl BbI3BaHbl Npobriemamu ¢ HaBogkamu;

ucrnornb3oBaHue NMNA3 onTUManbHOro YacTOTHOrO AnanasoHa C y4eTOM UX pe3oHaHCHOM YacToThl [MAD

N YyBCTBUTENBHOCTN K NoMexaM. Beibop yactoTHoro gnanasoHa A3 — aTo Bcerga KOMNPOMUCC Mexay
YPOBHEM LUYMOB 1 3aTyXaHWEM CUTHarnoB (M1, KOHEeYHO, Hanuuem Tpedyembix MAJ). Tak,
Husko4vacToTHble A3 (GT205) BoCnpUMMUMBBI K HU3KOYACTOTHBIM CUrHamnam, Kotopble 3aTyxaoT
Me[JleHHee, YeM BbICOKOHYACTOTHbIE, HO MpKU 3ToM 6onee BOCMPUMMYMBEI K TOMEXaM MeXaHUYeCKOro
XapakTepa, KoTopble UMEKT MECTO Ha NpeanpusaTusax. B pesynbtaTte HM3kodacToTHble MAD
NCNOMb3ylTCH, B OCHOBHOM, Npy ASK NpoTsKeHHbIX TPyOoNpoBoAoB u pe3epByapoB. C Apyron CTOPOHBI,
BblcOKoYacToTHble [AD (¢ pesoHaHcHow YacTtoTon 6onee 300 k) nCNonb3yTCs ANs KOHTPOMS
HeboMbLUMX 0OBEKTOB, OTAENbHbLIX Y4aCTKOB CBAPHbLIX COEANHEHWUI UM B NabopaTopHbIX
nccrnegoBaHusax. [Ans KOHTPONs COCyAoB, annapaToB U TEXHOMOrMYecknx TpybonpoBoaos, Kak npaBuo,
ncnonb3ytotcsa MNMNAS ¢ pesoHaHcHon yactoton 150-200 kI'y (Tvna GT200) n, B oTAENbHBIX CriyYasx,—
Hu3koyacToTHble NMAD Tuna GT-205;

Mpu HacCTpOKMKe CUCTEMbI HEOBXOOUMO KOPPEKTHO BbICTABMSATL 3HAYEHWS rPaHunL, cpe3a aHanoroBbIX

1 undpoBbIX hunbTpoB (cM. pasgen 7.5.3);

B psiie Cny4yaeB npu BbICOKOM YPOBHE HeMpepbIBHbIX NOMEX MOXET OKa3aTbCsl pauuoHanbsHbIM
ucnonb3oBaHne anddepeHuymnansbHbix MAS.

° METOFI,I:I, OCHOBaHHbI€ Ha onpeAerieHnn MecTonosfioXkeHnsA NCTOYHUKA nNomex:

ycTaHoBKa CTopoxeBbiX [MAD mexay U3BeCTHbIMM UCTOYHUKaMM NoMex 1 00bl4HbIMU TTAD
(cm. pasgen 5.5);
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- ecnu ansa obbekTa 3afjaHa onpegeneHHas obnacTte KOHTPOMs, TO NPU NOMOLLM CTOpPoXeBbIX MAD
MO>HO OrpaHUuYUTb PErncTpUpyemyro MHopmaLmio ToNbKo 3ToM 06nacTbio;

- WCKIIIOYEHME UCTOYHMKA NOMEX MO NOKaLMOHHON MHpopmaLumun. Jlokaums cama no cebe — Hennoxow
unbTP (MOMEXM He NoUMPYIOTCA BOOOLLE UM NOUMPYIOTCS B CMyYarHbIX TOYKaX, @ UCTOYHUKM AD, Kak
npaBunIo, B KOMMAKTHbIX 30HaXx);

- aHanu3 pasHuupbl BpemeHun npuxoga A3 curHanoB, permcTpypyemblX HECKOMbKMMW KaHanamu, ons
NCKITIOYEHMSA CHa3HbIX Momex (T. €. MMNYNbCOB, PErMcTpmpyemMbix ¢ Hyneson PBI1 pasHbiMu
A3 kaHanamn);

- vAeHTurKauus nomex (B NepByto odepeb 3NEeKTPOMArHUTHbIX) NyTeM pasMeLLeHns
OOMONHUTENBHOIO CUrHanbHoro kabens ¢ npegycunurtenem/koHseptepom u MNA3 (gna PCI/DS-cuctem)
nnn moayns ¢ NA3 (ana DDM-cuctem) B 30He KOHTPOIS, HO Ha O6bEKTe, MeXaHNYeCKN He CBA3aHHOM
C 06BbEKTOM KOHTpors. CurHanbl, KOTopble perncTpupytoTcs kak NAQD, ycTaHOBMEHHbIMU Ha 06bekTe
KOHTpONs, Tak 1 gononHutensHbiMu MNMAD, paccmaTpuBaloTCs Kak «ITOXHbIE» Y OTUNBLTPOBLIBAKOTCS.

e MeToabl, oOCHOBaHHbIe Ha aHanu3e napameTpoB AD CUrHanoB U HarpyxeHus:
- npeaBapuTenbHasa dunbTpauns gaHHbIX (pasgen 4.8.3, He pekoMeHayeTcs);
- WCKIOYEHVEe U3 permctpaummn/aHanmasa HeKOTOPbIX NEPUOAOB UCMbITAHUSA C BbICOKUM YPOBHEM MOMEX
(He pekomeHayeTcs);
- UCKIOYEHME CUTHamMoB, MELLMX onpedeneHHble napaMeTpbl Unu covyeTaHme napameTpos (Tak,
Hanpumep, B pesyrnbTate Te4en perncTpmpytoTcs UMMynbCbl C BbICOKON ANMMTENBbHOCTLIO U HU3KOW
amMnnuTygow), T. e. noctaHanus, cM. pasgen 9.1.

MpumeyaHwue:
Cuctembl ¢ umdpoBor nepegavert gaHHbix Tuna DDM nnmn DS nmetoT 66nbLUyto NOTEHUMANbHYH
YCTOMYMBOCTb K SNIEKTPOMArHUTHbIM nomexam, Yyem PCl-cuctemsi.

6.5. Harpyxarwwme yctponctBa

HarpyxeHne o6bekTa ocyLLecTBNAETCS C UCMOMb30BaHEM crneLumnansHoro obopyaosaHus (Hacoca,
KoMMnpeccopa unu 13 3aBOACKON CETU CKaToro rasa), obecneymBatoLLero noBbllLEeHNe BHYTPEHHEro AaBneHus.
CuncTema HarpyxeHus foSmKHa yaoBneTBopsATb TPeBOBaHNAM HU3KOTO YPOBHSA MEXaHNYECKMX LLYMOB,
obecneuynBaTb ONTUManbHY CKOPOCTb HarpyxeHus (cm. pasgen 6.2.4) u npegycmaTpmBaTb BO3MOXHOCTb
HemeaneHHoro cbpoca gaBsneHuns no TpebosaHuto nepcoHana, nposoasiero ASK. Cuctema HarpyxeHus
noAaroTaBnMBaeTcs 1 0bcnyxunsBaeTcs, Kak npasuno, cneynanuctamm 3akasdmka ASK.

Harpy>xeHve npy NHEBMAaTUYECKOM MCMbITAHUM BbIMOMHAETCS U3 3aBOACKOM CETU CKaToro rasa unv npm
nomMoLuu komnpeccopa. B kayectBe paboyen cpebl Npy NHEBMAaTUYECKOM MUCMbITAHUM UCMNONb3YeTCs, Kak
npaBumo, MHEPTHbIV ra3 (a3oT). 3anopHy apmMaTypy, UCMOMb3yeMyto Ansi OCYLLECTBEHUS BblOAEPXKEK
OaBneHusi, pekoMeHayeTcst MOHTUPOBAaTb Ha paccToaHuM 5—10 M oT ob6bekTa KoHTpons. [na npegoTepalleHns
apdekTa «cBMCTKa» (MMeeT mecTo npu 6onbLWOM Nnepenage AaBneHus mexagy TpybonpoBogomM 1 cocyaom)
pekomMeHOyeTcs nogasaTb AaBNEHNEe He HENOCPeACTBEHHO B OOBEKT KOHTPOS, a B noasoadwmn Tpyéonposos
HonbLlioro gnameTpa. Mpu nogaye gaBneHWsa Ans akyCTUYECKOW N MEXaHNYECKOWN «Pa3BA3KM» PEKOMEHOyeTCs
MCMonNb30BaTb MMOKWI LLNAHT BbICOKOrO AaBMNeHWs.

Ocoboe BHMMaHue crneayeT yaenuTb Noabopy CKOPOCTU HarpyXeHusi, KOTOPbIN OCYLLECTBIIAETCS PEryiMpoBKO
3anopHor apMatypbl NpU B3aMMOAENCTBMM CMELManMCTOB, OTBEYAIOLLMX 3a HarpyxeHme obbekTa,
n cneumanuctoB VcnonHutensa ASK.

Mpv rmgpaBnM4eckoM UCTbITaHNM 06 beKTa MOXET NMPUMEHATLCHA PYYHOE UMW SNEeKTPUdULMPOBaHHOE
obopyaoBaHue ansa onpeccoBkn. OcHoBHOe TpeboBaHMe K TakoMy 000pyA0BaHUIO — OTCYTCTBUE NMOMEX OT
npouecca HarpyXeHusi Ha BbIbpaHHOM AN KOHTPONSA NOpore U COOTBETCTBME CKOPOCTU HarpyXeHus
TpeboBaHusM pasgena 6.2.4. Cxema nogkntoyveHns obopyaoBaHMsa AOMKHa BKIOYaTh YCTPOMCTBA ANS
CrmaxuBaHus nynbcauni paboyen XnakocTv npu Harpy>keHnn. ObopyaoBaHue Ans HarpyxxeHus cnegyet
NOAKIoYaTh K OO bEKTY KOHTPONS rMOKMM LUNAHroOM BbICOKOro AaBrneHus, obnagarowmnm 60nbwmm
aKyCTMYECKMM UMMNeaaHCoM.

[ns rmgpaBnmMyeckoro UCMbITaHUS MOryT OblTb, HAaNpUMep, MPUMEHEHbI:
e PyuHoun onpeccoBwmk REMS Push ans ucneitannii gasnexHuem go 6,0 Mla (puc. 6.4).

Pabouas cpega: Boga, macno, rnvuepvH. BogopoaHbin nokasatens xuakocty (pH) 7-12, Temnepatypa
xngkoctn ot mmHyc 30 go nntoc 60 °C.

TexHn4eckme xapakTepUCTUKN:

- MakcumanbHoe gasnenune — 6,0 MlMa;

coeanHeHne — 1/2";

LUNaHT BbICOKOrO JaBreHust ¢ TKaHeBow onneTkon — 1,5 m;
rMULEPUHOBLIN MaHOMETP;

cTarnbHOM Kopnyc.
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Puc. 6.4. PyyHon onpeccoBwmk REMS Push

e Jnektpuyeckun onpeccoswmk REMS EPush gnsa nceneitaHun gasneHnem go 6,0 Mla (puc. 6.5).

PaboTatoLLmii B 3aKpbITOM MacnsiHON BaHHE NMOPLLUHEBOW HACOC BbICOKOW NMPOM3BOAUTENBHOCTMH,
CcaMOBCaCbIBaKLLUIA, C HarHeTaTeNbHbIM MOPLUHEM U3 HEPXKaBELLEN CTanw.

Pabouyas cpepna: Boga, BoOHbIE pacTBOpbl, aMynbcuun. BogopoaHeii nokasatens xugkoctu (pH) 7-12,
TemnepaTtypa xunakoctn ot muHyc 30 go nntoc 60 °C, BA3kocTb xuagkoctn < 1,5 Mna * c.

TexHU4ecKkue XxapakTepUCTUKN:

Harpy>+<eH|/|e obbekTa A0MKHO OCYLLECTBIATbCA O6y‘-IeHHbIM M aTTeCToBaHHbIM B YCTAHOBJIEHHOM nopdake

MakcumanbHoe gasneHune — 6,0 Mla;

Npon3BOAUTENBHOCTb — 7 N/MUH;

napameTpbl NogknoveHus K anektpmnyeckon cetn 230 B, 50 'y, 1750 BT;
COeINHEHNS BCaCbIBAKOLLEro LUaHra / WwnaHra BbICOKOro gaenexHma — 1/2";
LLNaHr BbICOKOro AaBfeHnNs ¢ TKaHEBbIM apMupoBaHnem — 1,5 m;
BCacbIBaKOLWMI WNaHr ¢ punstpom — 1,5 m;

COEaUHUTENbBHbIN 9NEMEHT C MAaHOMETPOM W 3aropHbIM KrianaHowm;
rMUUEPUHOBLIN MaHOMETP;

Bec — 13 kr.

nepcoHariom, B COOTBETCTBMN C MHCTPYKUMAMU MO 3KCryaTaunn npuMeHAaemMoro 060pyﬂ,OBaHMﬂ
M COOTBETCTBYHOLLMMU NpaBuiamMmm no TexXxHUKe ©Ge3onacHocTu.

Puc. 6.5. Anektpuyeckuin onpeccoBwmuk REMS EPush
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6.6. MaHoOMeTpbl U AaTYNKM JaBleHUA

[aBneHne npu UCMbITaHUN AOMKHO NOCTOSIHHO KOHTPONIMPOBATLCS HE MEHee YeM OBYMS MaHoMeTpaMu

(n. 186 [2]) n paTynkom gaBneHus, KoTopbii nogknodeH K A3 cucteme. O6a maHomeTpa BbIBUPaTCS OQHOro
TMna, npegena namMepeHust, LieHbl AeNeHns, OAMHAKOBLIX KITacCoB TOYHOCTM (He Hxke 1,5). [Ina yaoobeTea
HabnaeHUs 1 BbINOSTHEHUS HOPM TEXHWKM 6e30MacHOCTU OTOOP AaBreHNst MOXET OblTb BbINOSIHEH
KpacHomenHon TpybKow 1 noaBeaeH K MaHOMETPUYECKOW COopKe, pacnonOXeHHON B HENOCPEACTBEHHOM
Brm3ocTn OT MecTa yctaHoBkM annapatypbl ASK.

[na ncnonb3yemoro gatymka gaenenust (CM. pasgen 3.7.7) npegBapuTernbHO, Ha CTeHAE, AOIMKHbI ObITb
onpegerneHbl Ko3PUUMEHTBI NepecyeTa eAvHUL, HanpshkKeHns B eanHMLbI AaBreHus (cm. pasgen 7.5.6).
PeKOMeH,D,yeTCH MCNoNb30BaTb AaTHUK OaBlieHUA, ANA KOTOPOro MmakcumaribHoe AaBlieHne UcnbiTaHuaA
coctaBnseT He meHee 10 n He 6onee 90 % BepxHero npegena uamepeHus npudopa.

HeLI,OI'IyCTVIMO yCTaHaBJMBaTb MaHOMETPbI n/vnu gaTyvk gaBneHns Ha TPY6OI'IpOBOD,, Nno KOTOPOMY
OCyLLEeCTBIAETCA NoABOo4 AaBI1E€HUA.

6.7. Bs3aumopencTBME NepcoHana

Harpy>KeHV|e obbekTa siBnsietcs Hanbornee oTBeTCTBEHHbLIM aTanoM ASK u npoBOANTCA NMPU NOJTHOM
B3aUMOAENCTBUM CNELNAnMCTOB, OTBEYAOLLMX 3a HarpyxeHue obbekTa, 1 cneuunanuctoB McnonHutens ASK.

«[lMporpamma HarpyxeHusi» KOHTponupyemoro obvekrta, paspabotaHHas VicnonHutenem ASK 1 cornacoBaHHasi
¢ 3akasuukoMm, gooauTcs o scex ucnonHutenen ASK. CornacoBaHHasi KONusA NporpamMMbl Harpy>KeHus
[OOIMKHa HaxoaMTbCs Ha pabounx MecTax BCcex 3afeCTBOBaHHbIX B UCTbITaHUM cneumanicToB 3aka3unka

n Ncnonnutens.

CneunanucTbl, OTBeYaroLue 3a HarpyxeHme oobekTa, 1 cneuymanuctbl VicnonHutens ASK npu HeobxogumocTu
OOMXKHbI 6bITb 06ecneyeHbl pagnocTaHumsammn. CBA3b Mexay dTUMM rpynnamy 4ormkHa 6biTe npoBepeHa
n otpaboTaHa Ao Havana paboyero ucnbiTaHus.

Bce genctBusi no HarpyeHuto obbekTa f4OSMKHbI OCYLLLECTBISTLCSA MO ykaszaHuam McnonHutens ASK,
NMOATBEPKAATbCS NEPCOHANOM, OTBEYAIOLLMM 3a Harpy»xeHue, U OormkHbl oTMeYaTbcs B Paboyem npoTokone
AJK. JTtobbie nepemelleHnst no 3oHe ASK AOMKHbI OCYLLIECTBASATLCSA TOSBKO MOCME COrfiacoBaHms

¢ Wcnonnutenem ASK.

OevictBus nepcoHana Vcnonnutena ASK n 3akasumka npu BHELTATHLIX CUTYyaUMAX OOIMKHbI ObITb onpeaeneHsb
B TexHonorum ASK (cm. Mpunoxenune 5). MNpu BbISBNEHMM B NpoLiecce UCMbITaHna nctodHmkoB AD knacca IV
(kaTacTpodpmyeckmx) cnegyeTt AeNCTBOBATL B COOTBETCTBUM C NOMOXeEHUsMY pasgena 9.5.

CnepnyeT y4ecTb, YTO B MpoLiecce ucnbiTaHuii no Tpebosanuto Micnonuutens ASK nporpamma HarpyxeHus
MOXeT GblTb CKOPPEKTUPOBAHA UM M3MEHEHA.
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7. MNoprotoBka AJ cuctembl K npoBeaeHuto A3K

7.1. KomnneKkTtaums rpynnbl akyCTUKO-3MUCCUOHHOIO KOHTPOISA

Mpynna A3 gnarHocTukn JOmkHa ObITb COOTBETCTBYHOLLMM 0Opa3oM YKOMMIIEKTOBaHA:

e AD cuctema c KOMMMEKTYLWNMN U 3anacHbIMKn YacTamu (cama AS cuctema, kabenu, npegycunurenu
(Momynu), koHBepTepsl, MAS, MarHuTbI, NPoBos 3asemrieHns 20 M X 6 MM2. PekomeHayeTcst UMeThb
npumepHo 5-10 % 3anac gononHUTENbHbIX kKabenen, npegycunutenen (Mogynen), KOHBepTepos, NAJ);

e [patyuk(1) gaBneHUss COOTBETCTBYIOLLErO AManasoHa ¢ KoMNnekTyowmmy (bnok nutaHus, kadenu,
MaHoMeTpuyeckasi cOopka, NepPexoLHUKN);

e  MMWUTaATOP CUrHaMNOB YAAPHbIN — KEPH MPY>XUHHBIN C 3aTynneHHbIM 60KOoM (4Ns naH4-TecTa)

(cm. pasgen 7.7.10);

e  MMWUTaTOP CUrHaNOB AMEKTPOHHBIN C 3apsPKEHHBIM akKyMynsaToOpoM unu ¢ 6atapeen;

KanmbpoBOo4HbIN kapaHaaw (MctouHmk Cy — HunbceHa) ¢ 3anacom rpudeneit (MpMMepHbIn pacxod —

1 rpudbens Ha 2 kaHana);

KOMMMEKT pagnocTaHuuin (He MeHee 2 paguocTaHLmMn), 3apsbkeHHbIe, C 3apsaaHbIM YCTPOWCTBOM;

BepeBka ansa noaHsaTus kadenen 30 n 50 m;

oHapb C 3apPsSKEHHBIM aKKyMYyNATOPOM;

aKpunoBbIN cTepxxeHb aAng nposepku NAD (cm. pasgen 12.5);

KOMMIEKT ANS peMoHTa kabenew (3anacHble pa3bembl, NEPEXOOHNKN, MHCTPYMEHT AN NPOBEpKM Kabenen,

TecTep, NasnbHWK, NasnbHble MPUHAANEXHOCTH, HOX, MIOCKOrybLbl, N30MeHTa, TepmMoycaaka,

cnupToCoAepKaLLas MPOMbIBOYHASA XUAKOCTb AN YNCTKM Ppa3beMOB);

e [leHTa MansipHas Ans MapKMpoBKM kabenen, caHTeXHMYecKas Krenkas neHTa — s KpenneHus kabenen;
OBYXCTOPOHHSAS Krenkas neHta — Ans KpenneHus MeTannmyecknx nnacTuH K HEMarHUTHbIM NOBEPXHOCTSM
(Hanpumep, TESA);

e pynetkn 51 30 M, Mmapkep — s pasMeTKkn 00beKTa;

e  KOHTaKTHasi cCMaska — JITOM, CONMAON — THOMKM UK WNpULb;

wabep (ckpebok), HaMUMbHUK, HAXXA4a4YHas LWKypKa ¢ rpybbiM 3epHOM. [py BO3MOXHOCTU — 3NIEKTPUYECKNIA

aKKyMYINSATOPHbIA UHCTPYMEHT;

BETOLUb 419 NPOTMPKM NOBEPXHOCTU 0OBbEKTA Y OUYUCTKM CUCTEMbBI MOCHE UCTbITAHUS;

CYMKM NS NepeHockn obopyaoBaHus;

YOSIMHUTENb C 3a3emrieHnem 3 x 2,5 mm2, 50 wm;

reHepatop 230 B gocTaTo4HONM NOMHOM MOLLHOCTBIO U C JOCTaTOYHbLIM 3anacom Tonnuea (B cryyae

aBTOHOMHOro A3 KOHTpons);

CTON UNn NpegycMoTpeTb MHOE MECTO ANs pasMeLleHns obopyaoBaHus;

ocBeTuTenbHas (HacTonbHas) namna;

pabounii npoTokon onepatopa (cM. Mpunoxexwne 4);

ynobHas paboyvas ogexaa n obyBb MO CE30HY, NepyaTku.

7.2. O6wmir nopAAok nogrotoBku A-Line

Mopsagok nogrotoBkn A-Line k nposegeHunto ASK:
e ycTtaHoBka MAD Ha 0ObEKT 1 NoaKMYeHne curHanbHbIX Kabenen n kabenen gaHHbIX K A3 n A-Line;
e nogknoyeHne A-Line K anekTpuyeckon cetu;
e  BKIMIOYEHUE CUCTEMbI;
e 3arpyska nporpammbl A-Line:
obHapyXeHune (MH1UManu3auns) annapaTypsl;
Ha3HaueHne/co3aaHne danna gaHHbIX;
BbIOOp AD KaHanoB 1 NapaMeTpUYEeCKNX KaHaroB;
- BblIOOp NapaMeTpoB perucTpaumm AaHHbIX;
e Hactpowka MO A-Line:
- BBefeHue MHopMaLnm 0 KOHTPONMPYEMOM OOBEKTE M YCIOBUSIX HarpyXXeHus:;
- onpegerneHne KoaOULNEHTOB AS BbIYMCIEHUS AaBMNEHMS;
- co3aaHue 1 HacTpolka HeoOXoANMbIX Anarpamm;
- BbIOOp TMMa nokauun 1 onpeaeneHe ee NnapaMmeTpoOB;
- COXpaHeHWe HacTpoek;
e MpoBepKa KaHaroB Ha KOPOTKOE 3aMblkaHne 1 00pbIB;
e kanubposka AD cuctembl nepeq nposegeHnem A3 KOHTPONS:
- NpoBepKa YyBCTBUTENIbHOCTU KaHarloB.;
- onpeperneHne YpoBHS LLYMOB;
- onpegeneHue 3atyxaHua A3 curHanos;
- onpeferneHne MakcumanbHoW anctaHuum mexay MNAS;
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KOppeKTupoBKa nonoxeHus MNA3, ecrin Hy>Ho;
yCTaHOBKa nopora;
onpefeneHne CKOpoCTn pacnpocTpaHeHus AQ cuMrHanos;
npoBepka paboTbl U TOYHOCTM NoKaLuK;
onpefeneHve napameTpos AD CUrHarnoB.;
e  permcTpauuns aHHbIX;
e 3aBeplUeHMe UCMbITaHUS:
- CHWXeHWe AaBreHusa 4o pacdeTHoro (paboyero);
- npeaBapuTernbHas oueHKa AaHHbIX;
- NpoBepKa NOUMPOBaHHbIX MCTOYHMKOB METOAOM afanTMBHOM fokaumu (npu M — fo yaanerus
XNOKocTn);
- BbIKITIOYEHME 1 06eCcTouMBaHNE CUCTEMD;
- CHSITUE 1 ouncTKa obopyaoBaHuWS;
- noarotoBka 060pyAOBaHMSA K TPAHCMOPTUPOBKE.

7.3. MopgknioveHue A-Line K aneKkTpuyeckom cetu

A3 cuctema A-Line, DDM, PCIl unn DS, B ncnonHeHun Portable nnu Ethernet-Box, gomkHa nogkntoyaTbcs
K ogHodasHom ceTn nepemeHHoro Toka 230 B £ 20 %, 50 'u. MNoTpebnsiemas MOLLHOCTb TUMOBOW
32-kaHanbHon A3 cuctembl — o 1 kBT (cm. pasgen 3).

AD cuctema JormkHa ObITb NOAKIOYEHA K CETU 1 3a3eMIieHa B COOTBETCTBUM € TpeboBaHuamuy «lMpasun
YCTPONCTBA 3NIEKTPOYCTAHOBOKY.

PekomenagyeTcs nogkntovatb AD cuctemy Yepes cTabnnmnanpoBaHHbIA MCTOYHUK BGecrnepebonHOro NMTaHus
(MBIT) nonHon MowHocTbo He MeHee 1000 BA n/vnn ceteBoi unbtp (Hanpumep, IPPON Smart Power Pro
2200).

Honyckaetcs obecneynBaTb NuTaHne AS cUCTEMbI OT reHepaTopa MoSIHOM MOLLHOCTbLI0 He MeHee 1000 BA
(anst 32-kaHanbHOW CUCTEMBI).

BHumMmaHue:
Mepen nogkntodeHnem AD cUCTEMBI K CETU BCerga NnpoBepsinTe NpaBunbHOCTb NOAKMIOYEHUSA Y BXOAHOE
HanpsbkeHue.

Mocne 3aBepleHna ADK, oo Havyana gemoHTaxa AD cucTeMbl, HEOBXOANMO (PU3NYECKM OTKITHUNTD
AQ cncTemy OT CeTu NepPEMEHHOrO ToKa (gaXKe ecrnv OHa OCTaeTCs Ha MecTe KOHTpons). Takke
HeobxoaMMo OTKIoYaTh AD cUCTEMyY OT CETU MpU ANUTENbHBIX NepepbiBax B nposeaeHun ASK, ecnu
onepartop noknaaeT OOBEKT UCTIbITAHNS.

7.4. BkKno4veHune cuctembl

Kak 6b1110 onuncaHo B pasgene 3, BO3MOXHbl YeTbIpe BapuaHTa KoHdurypaumm cuctemsl A-Line:
e O TUMY CBA3M MeXay YNpaBnsAloLLMM KOMMbIOTEPOM 1 nnaton/6rnokom cbopa n o6paboTkm AaHHbIX:
- BapuWaHT NPOMbILLINEHHOro KoMmnbloTepa nnm MoHobnoka (Portable), koraa nnatel 06paboTkm AaHHbIX
pasmeLLalTCa HENOCPEACTBEHHO B YNPABSOLLEM KOMMbIOTEPE;
- BapuaHT Ethernet-Box, korga nnatbl 00paboTkn pa3meLlatoTcsi B KOMNbioTepHOM Brioke cbopa
1 06paboTKM JaHHLIX, KOTOPLIN CBSI3aH C BHELLUHUM YNPaBMSOLWLMM KOMMNBIOTEPOM NaT4Y-KOPAOM MK Mo
Wi-Fi (coegmHeHune no Wi-Fi TeXHUYECKM BO3MOXHO, HO HE peKoMeHayeTCs);
e 0 cnocoby NOAKMNOYEHNs NpegycunuTenen/moaynen:
- PCl n DS - kaxgblln npeaycunmTenb/KOHBEPTEP CBSI3aH C NaTon perucrpaumm KoakcuarnbHbiM kabenem,
dopmmpoBaHme AD MMNynNbLCOB NpomcxoauT B 6rnoke cbopa 1 06paboTkM AaHHbIX;
- DDM — chopmupoBaHne A3 MMMynbCOB NPOUCXOAUT HEMOCPEACTBEHHO B MOAYISAX, KOTOPbIE
CBSA3bIBAKTCS B MOCNEeA0BaTENbHYHO Lienb, KOTopasi, B CBOK o4yepeab, NoAKIoYaeTca k nnaTte cbopa
n ob6paboTkm.

A3 cuctema A-Line Tuna DDM, PCI unu DS moxeT noCcTaBnaTbCA Kak B BapuaHTe NPOMbILLIIEHHOIO
komnbtoTepa unu Portable, Tak n B BapuaHTte Ethernet-Box (cm. pasgen 3). MNpu aToM B HacTosiLee BpeMs
Hanbornee NpakTUYHbIM ABISAETCS peLleHne: ynpasnsaowmun HoyToyk — Ethernet-Box.

AD cuctema formkHa ObiTb YCTAHOBEHA HA NIIOCKOM NMOBEPXHOCTU. BEHTUNSALMOHHbIE OTBEPCTUS AOMKHbI ObITh
OTKpbITbl. AD cncTema (B BapMaHTe NPOMBbILLIIEHHOIO KOMMbOTEpA), BTOK perncTpaumm 1 ceTeBom
npowmblineHHbI koMmnbtoTep (CIK anga BapuanTa Ethernet-Box) 4omKkHbI ObITb NOAKIMIOYEHDBI K CETU
NepeMEHHOro TOKa Uy reHepaTopy U 3a3eMIIEHbI.

Ona A-Line Tuna PCI, DS: INMAD gomkHbl 6biTb YCTaHOBMEHbBI HA OO BEKT, MOAKITHOYEHbI

K NpeaycunutensiM/koHBepTepam, NPeayCcunuTenu/koHBepTEPbI CUrHaNbHbIMK KabensiMu NoaKMHoYEHbI

K COOTBETCTBYIOLLMM pa3bemMam pa3BeTBUTENbHbIX Kabernen («KOCUYEK» ), «KKOCUYKMY» NOAKIIOYEHb! K pasbeMaM
©noka cbopa n 06paboTkM AaHHbIX UM MPOMbILLIIEHHOIO KOMMbOTEPA.
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Onsa A-Line DDM: TMAS poskHbl ObITb yCTaHOBMNEHbI HA OOBEKT, NOAKMYEHbI K MOSYNAM, MOLYM SOSKHbI
ObITb CoeanHEHbI Mexay cobon Kabenamm, pasbeMbl BbIxoda NMHUN MOCHEOHUX MOAYIEN KaXKO0W NUHUN,

a TaKke Hencnosnb3yemMble NMMHUN UK BXOAbI 3arnyLUeHbl TepMuHaTopamMu (cM. pasgen 3.7.6), 1 Bca Lenb unm
Lienu NoaKmYeHbl K COOTBETCTBYHOLLMM padbeMaM 6rioka cbopa n 06paboTku AaHHbIX UK NPOMBbILLSIEHHOMO
KoMmnbtoTepa. brnivbkanwmnm k 6noky cbopa n odpaboTku AaHHbIX Moaynb (1 MNMAJ) nepBor NMUHUK (M KaXKO0wn
FNIHUK — NPY UCMONb30BaHUN ABONHOW HYMepaLuum) NosyyaeT fIorm4yecknii Homep 1, BTOpow — HoMep 2 U T. 4.

Bnok cbopa 1 0bpaboTkm gaHHbIX naty-kopaomM unu no Wi-Fi (HepekoMeHayeMblIi BapnaHT) AOMKeH ObITb
MOAKITIOYEH K YNpaBnsioLwemMy KOMMbIoTepY.

Mpy nogknoyYeHnn curHanbHbIX Kadenen ot NAD Kk COOTBETCTBYOLLMM pasbeMaM «KOCUYEK» HEOOXOAMMO
TWaTeNbHO CneguTb 3a COOTBETCTBMEM HOMeEpPa yCTaHoBeHHOro NMAS Homepy kaHana A cuctembl.

[atunk gaBneHus Takke JOIMKeH ObiTb NOAKITIOYEH K COOTBETCTBYOLWEMY pazbemy mogyns (ans DDM-1) unu
nnatbl cbopa n 0bpaboTkm gaHHbIX (PCl, DDM-2, DS). lNMuTaHne gatyvka AaBneHus Takke OOMKHO ObiTb
NOOKITOYEHO.

Mepepn BkntoveHnem AD cuctema AormkHa ObITb NOMHOCTLIO cobpaHa.
BkntounTe ynpaBnsaoLwmi KOMNbOTEP U OOXAWUTECH 3arpy3ky onepaumoHHON CUCTEMBI.

lMpoBepbTe NPaBUbHOCTb YCTAHOBKM CUCTEMHOIO BPEMEHM U HACTPOWKN YacOBOro Nosica yrnpaBngaoLero
KomnbtoTepa A-Line.

Mpun HacTpoKKe ceTeBOro NOAKMIOYEHMS yNpaBnsloLWero komneoTepa k 651oky cbopa n 06paboTkm gaHHbIX
A-Line ncnone3ayite gokyMeHT «A-Line 32D. HacTpoiika cuctemsl mogudukaumm Ethernet-Box ons
Windows 7», a Takke ncrnonb3ynte nHdopmaumio, NpuBeaeHHyIo B pasgene 3.6.

7.5. MNoproTtoBka Kk peructpauum gaHHbix ASK

Mocne 3arpy3ku onepauyoHHON CUCTEMbI YNPaBISIIOLLEr0 KOMMbIOTEPA M HACTPONKM CETEBOIO MOAKIIOHYEHMS
B cnyyae koHdurypauumn tnuna Ethernet-Box 3anyctute nporpammy A-Line.

3aHMMaTbCsl HACTPOWMKOW CETEBOIo NOAKMIOYEHMS 1 3anyckaTb Nnporpammy A-Line cnegyeTt npMMepHO Yepes
30 c nocne BkMoYeHus 6noka coopa 1 06paboTKM AaHHbIX.

7.5.1. O6HapyxeHMe N uHULManu3auus annaparypbl

3anyck cuctembl TUNa MOHOBIOK, Kak MpaBumo, He Bbi3biBaeT 0cobbix Npobrem. B cuctemax A-Line PCI
nUTaHWe NogaeTCsi Ha KaHanbl perncTpaumm npy 3anycke komnbtotepa (puc. 7.1), B cuctemax tuna A-Line DDM
nUTaHWe Ha NIMHWMM NOJAETCs NpU 3anycke perncTpaumm aHHbIX.

Mpwn 3anycke MO A-Line, ecnn annapatHas YacTb AQ cMCTEMbI OTCYTCTBYET UMW HE YCTaHOBIEH ApanBep,
BbIBOAWTCS COOOLLEHNE 06 OTCYTCTBMU MHMLMANN3aLMN CUCTEMBI.

iHHOBAUMOHHDBIE TEXHONOIMH HK

HTEPIOHUC-UT

KOMMJTEKC aKyCTUKO-3MUCCUOHHbBIN

N3MEepUTEnbHbIA

«A-Line»

Waér nogrotoeka k patiore ...

@ ANnNapaTHan 4acTb HE MHWLWANMZNP 0BaHA.

XoTwuTe paboTaTe B pexume OFf-line?

Puc. 7.1. 3arpy3ka NO A3 cuctembi A-Line PCI

3anyck cuctem B BapuaHTe Ethernet-Box Heckonbko 6onee crnioxeH (cM. pasgen 3.6), nockonbky 6rok cbopa
1 06paboTkn AaHHbIX JOMKEH 3arpy3nTbCs, U TONbKO nocne 31oro (NnpumepHo Yepes 30 ¢ nocrne BKIHOYEHUS
6roka) ynpaBnsoLwuii KOMNbOTEP MOXET C HUM cBsA3aTbCs (puc. 7.2).
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P | ANNEPATHAA YACTh KOMMNEKCE He HAFAEHA MO YKASAHHOMY AAPECY.
gy ‘/

MOMEITATECA HAFRTH N0 APYrHH?

Het

Puc. 7.2. Coob6LieHune owmn6kn KoHdurypupoBaHus npu nogknioveHmum Ethernet-Box

7.5.2. 3anyck HOBOro uamMepeHus

MyHKT MeHI0 «YnpaBneHve — HoBoe naMepeHne» 1nm KHomka Ha naHenm MHCTPYMEHTOB BbI3blIBAET 3anyck
HOBOrO M3mepeHus (puc. 7.3).

Mpu 3anycke HOBOrO U3MEPEHUS HYXXHO ONpeaennTb KPUTEPUN 3aBEPLUEHNS N3MEPEHMS N UX 3HAYeHWs1 B Broke
«'paHnyHbIe NapameTpbl U3MepeHns». Tekyllee naMepeHne 3aBepLuaeTcs B MPOU3BOSIbHbIA MOMEHT MO
KOMaHfe onepartopa nMmMbo NpUHYAUTENBHO NPY JOCTUXKEHUUN 3a4aHHOro 3Ha4YeHMs MoObIM U3 HAa3HAYEHHbIX
KpUTepueB:

MaKkcMmaribHOe BpeMA U3MEePEHUA;

MakcMMarnbHOe YMCMo NMMYIbCOB;

MaKCMMarbHOE YMCIo BbIOPOCOB;

MakcumarnbHbIN pasmep danna;

MaKkcmMmMaribHOe 4YMCIo ocuunnorpamMmm.

[lna KoppeKTHOro 3anycka n3aMepeHus 4oSkeH ObiTb onpeaeneH XoTsa Obl OAMH U3 NepPBbIX YETbIPEX KpUTEpUEB
1 B Nnore BBoAa AOMKHO ObITb HEHYIEBOE YNCITO.

Ecnu napameTp «ABTOMaTUYECKN nepes3anyctntb UaMepeHne» OTMe4YeH, ToO USMepeHne 6y,1:|,eT aBTOMaTU4ECKN
3anyueHo CHoBa, eCli HET — UCNblTaHne 6y/:|,eT 3aBepLleHo.

Mpwn npoBegeHnn ASK B COOTBETCTBMM C HACTOALWMNM PykOBOACTBOM PEKOMEHAYETCS OTKMOUNTDL BCE KPUTEPUM
3aBepLUEHUS N3MepeHusi, kpome MakcmanbHOro BpeMeH n3aMepeHmns (M HasHavyaTb ero B COOTBETCTBUM

C npuMeYaHmnem Hmxke) unu/v MakcumarnbHoro pasmepa daina (1 3agaBatb ero He meHee 1 'B), npu atom no
KOMaHze ornepartopa 3anncb MoXeT ObiTb B 000N MOMEHT NpekpaLleHa Uy NpoAoIiKkeHa B Apyron darin.

Mpumeyanue 1:
Mpw BbInoNHeHUN ASK B COOTBETCTBUM C HACTOALLMM PYyKOBOLCTBOM PEKOMEHOYETCS 3anncbiBaTb
B 04MH hbarn nnbo Bce UChblTaHWe MOMHOCTbLIO, MO0 3anncbiBaTh B OTAENbHbIE (haiisbl YacTu
UCNbITaHWS: NEPBOE Harpy>xeHne, Copoc faBneHns, BTOPOE HarpyXeHme u T. .

MpumeyaHue 2:
Ecnu 3agaTb Bpemsi, KOTOPOE OKaXXeTCA MEHbLLE BPEMEHN U3MEPEHMS, TO OCTAHOBKA 3anncu MOXeT
CMy4nTbCA HEOXMOAHHO ANS onepaTopa, MO3TOMY fnydlle 3agaBaTb 3aBe4oMO borbLuee Bpems,
¢ 3anacoM. OgHako CnuLIKoM BonbLLIOE BpeEMS 3a4aBaTb TAKKEe HE HYXKHO, T. K. 3TO BEAET K YBENMUYEHNIO
pacxofa naMsiTu 1 3agepXkam Npu CTapTe CUCTEMbI U aHanNu3e AaHHbIX.

MpumeyaHue 3:
'mapaBnunyeckre ucnbiTaHus COCyAoB, paboTarLwnx No4 AaBreHneM, MPOSOIPKaTCS, Kak MpaBuo,
He MeHee [OBYX YacoB, MHEBMATMYECKME — HE MEHEE BOCbMM YacoB. PekomeHayeTcs 3agaBaTtb
«MakcmanbHoe Bpemsi U3MepeHusi» He MeHee 4YeM B 2—3 pasa borblue, YeM NraHMpyeMoe Bpems
NCnbITaHMS.

BHumaHue 1:
lMpoBepbTe JOCTYNHOE MECTO Ha aucke. [omkHO 6biTb cBOOOAHO NO MeHbLUEW Mepe 5 rurabant.

BHumaHue 2:
Yek-60kc «He coxpaHaTb gaHHble» HE JOJDKEH 6biTb oTMeueH. Onuna kacaeTcs TpaguuMoHHbIX
OaHHbIx ASK, KoTopble JOIMKHBI cOXpaHsTbes Npu npoegeHnn AK. Yek-60KC MOXET ObITb OTMeYeH
B Crny4ae NpoBeAeHUs NPOOHLIX 3aMyCKOB CUCTEMbI, OLEHKM LLIYMOB U T. M.

Yek-60KC «He coxpaHaTb AaHHbIE C NapaMeTPUYECcKnX KaHanoB» LienecoobpasHo oTMeYaTb, ecrnv BO BpeMS
UCNbITaHWS He BEOETCS 3anvcb NapameTpu4ecknx AaHHbIX N0 NPUYUHE TUNa UCTIbITaHWUS U OTCYTCTBUS
AaTtyvka gasrneHus (4To He pekomeHayeTcs!).

Yek-60kc «He coxpaHaTb gaHHble OSCy» n Bbinagatowmii cnmcok «4Yucno kagpos OSCy» nossonsier
onpenenuTb PEXUM COXpaHeHUs MHGOopMaL MK O OpMe BOJSTHbI.

«[lMpe-punbTp» B pamkax HacTosiwero PykoBoAcTBa UCMonb3oBaTh HE pekomeHayeTcs (cM. pasgen 4.8.3).

BanonHuTe nons 6noka «O6wwme cBegeHusa» (cMm. pasgen 7.5.8). 1o BaxHO Ans nocnenyoLwen
noeHTudmkaumm dannos, Npu NOBTOPHOM AD KOHTPOIIE UIM CPaBHEHMM PE3YTbTaTOB HECKOITbKUX N3MEPEHMN.
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MapameTpel HOBOIo NSMEPEHIA x
ITRE3DHE R B (e E Ha avcre D: ceotionro 103294.1 ME
v Marcumanchoe spera [0 yoope [0 MAHYT

HEMEPEHHA TrErE

b ak.curaansHoe wcno
r " 50 PIAINEA=EE Dfwme ceegaHWA

HazBaHuwe oftekTa:

[~ Makeumansroe wicno (1000 i

EEIOpOCOE: EbINpOCOE EtikocTe E-1
[~ MakcumansHem 100 B

pastep Ganna: Oneparop:
[~ Makcumaneros wicao 10 R RER

OCUMNNOT Parin: & i Wearos 1.1,
[ ABTOMETUMECKI NEPESANYCKATE M3MEPEHHE

Cebinka:
HayankHe pazrep i H
yacos |3 PefkAH & YrazaHa
LKA EREMEHH; By
Bpera yopeaHeHHs: 1 cekydn, [ CrponnuHr K obArEHT apAM;
MapaMeTpel CoxpaHeHqa WenemaHue nepeoe HarpuykeHUe
[ He coxpabaTs gaHHbEe
[ He coxpabsTh gaHHbIE © NAPatETPHYECKIE KAHAN0E
-
[~ He coxpamate naHHes 050 Huono kaa-
pios 05 Heorpal +

WreHa pannos
Danrbre: |aemn25_09_208#01.21d O zop
JanHele OSC: |aem25_l39_2l31¢[|‘| 050 Otzop Mpe-puasTp
K.oHgurypaums: |a|ineddm.cfg [ Mecnonbzosate Npe-gHALTR HacTpofika

Puc. 7.3. Hayano ucnbitaumna — NMNapameTpbl HOBOro U3amepeHus

3aBepLuv|Te onpeneneHne napameTpoB HOBOIro N3MepeHnAa HaxXxatnem KHOMKK «OK».

BHumaHue:
dakTnyeckn ucnblTaHve ByaeT 3anyLleHo TOMbKO nocne Bbibopa nyHKTa MeHio «YnpasneHvne — Ctapt»
UM nocrne HaxaTus KHonku «CTapT cucTembl» NaHenn MHCTPYMEHTOB. BpemeHeM Havana ucnbitaHus
OyneT MMEeHHO 3TO BpeMSA.

7.5.3. NapameTpbl KaHanoB

Mocne onpegeneHns NnapamMmeTpoB HOBOTO M3MepeHUs nepenanTe Kk guanory «Hactpoiiku — MapameTpbl
kaHanoB». Heobxoanmo 3aaaTb OCHOBHbIE NapamMeTpbl KaHarnoB, NapaMeTpbl perucTpauum
ocumnnorpaduyecknx kKaHanos, BpeMeHHEIe NapaMeTpbl DOPMUPOBaHUS UMMYTILCOB, NapaMeTpbl BCTPOEHHbIX
KanMbpaTopoB U NapamMeTpUYECKMX BXOOOB.

7.5.3.1. KaHanbl n ux ocHOBHbIe NapameTpbl — BKNnagka «naBHbie»
3apante HeobGxoaMMble ANSA UCMbITAHUA KaHanbl (puc. 7.4).

B DDM-cuctemax pearnbHOe 4YNCI0 YCTaHOBJIEHHbIX KaHalrioB aBTOMaTU4eCKM onpenendeTcad nocrne nogayum
NnMTaHNA (VI NCNOJIb3YHTCA, KakK npaBusio, Bce KaHaJ'IbI); B PCl-cuctemax kaHarnbl, K KOTOPbIM HE MOAKITHOYEHbI
npeaycunutenun, mMoryt ObITb OTKIHOYEHbI nporpamMmmMHo rnpu HaCTPOVIKe.

Onpegenute rpaHnubl punbTpoB BepxHUX (®BY) n HuxHUX (PHY) yactoT. MNpu ncnonssosanum MNMA3 Tuna
GT200 pekomeHayeTca ncnone3oBatb AgnanasoH 30—250 kM npu ycnoBMM HU3KOro YPOBHSA MOMEX 1 AnanasoH
100—-250 kI'y npw BbICOKOM. [pK NCMONB30BaHMKN HU3KOYACTOTHbIX MMAD Tuna GT205 pekomeHayeTcs
npuHuMaTth ananasoH 30-100 kI,

MpumeyaHue:
YacToTkl cpe3a unbTpoB MOTyT Nog0oMpaThbCs B 3aBUCUMOCTU OT YPOBHS U CNEKTPa LUYMOB.
BHumaHue:
Ona AD cuctem cemenctea A-Line yacToTbl cpesa gns nepekntoyvaembix HY-comnbTpos 100, 250, 350,
500 kl'u. YacToTkl cpesa ans nepekntoyaembix BY-dpunetpos 30, 50, 100, 150 kly,.
YcuneHue [OmkKHO ObITh 3a4aHO B COOTBETCTBMM C NONOXEHUAMY pasgena 4.1.3.

Onsa cuctem A-Line PCI-1 koadduumneHT ycuneHusa ncnons3yemolx npegycunutenen/moaynen Knpeg JOMmKeH
ObITb KOPPEKTHO 3a4aH Ha Bkragke «[JononHUTENbHOY.

Onsa cuctem DDM-2 koahdULMEHT yCuneHnst NOCTOSHHBIN 1 paBeH 36 ab.

[nsa cuctem tvna A-Line DDM-1 ycuneHue 3agaetcsa B 3aBUCUMOCTM OT TUMNa NpoBoANMON paboTbl — Npu
kanmbpoBke npeobpasoBaTener ycuneHme gormkHO ObiTb yCTaHOBMNEHO Kak 26 b (MakcumarnbHas
pervctpupyemasi amnnutyga — nopsgka 102 gb), npu onpegeneHnmn ypoBHS LyMOB, ONPeAeneHnn 3aTyxaHus,
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onpeaeneHny CKopocTu 3ByKa, BO BpeMs KOHTpons — 34 Ab (MakcumansHasa permctpypyemas amnnuTyga —
nopsgka 94 ob) (cm. pasgen 4.1.3).

Mopor B feumnbenax LenecoobpasHo 3agaBaTh B 3aBMCUMOCTU OT TUMA UCTMbITAHWUS UITM NPOBOANMOM
onepauun. NepBoHavanbHas kannbposka NpeobpasoBaTenen ansa ycTpaHeHNs BIUSHWUS LUYMOB W/Unn
NnepeoTpakeHin CUrHanoB MOXeT NPOBOANTLCS NpU BbiICOkOM nopore — Ao 70 ab, npoyne paboTbl — npu
KOHTPOSbHOM nopore, BbIGpaeMoM B 3aBUCMMOCTM OT TUNa ncnbiTaHna (pasgen 9.3), ypoBHS LLYMOB

1 BbINONHAeMou onepauun (pasgen 7.7).

MapameTpel KaHan0E

ImasHeie IDcuunnorpaml E-peM&HHmeI KanuﬁpaTopI MNapameTpryeckue Emn.bll
Brn. Ormotp. | KaHan | PBY, Kl | PHY, ki | Younenwe, ob | Moper . ab | Mopor, e ALMN | ~
O] = & m n 500 M n77 16
O = & 02 0 500 M 177 16
B = = 0 0 500 M 177 16
B = 2 o i 500 M n77 16
O & k& 05 n 500 M 877 16
B = &= 06 n 500 M 877 16
W = == 07 Kl 500 M 877 16
W = = 08 n 500 M /77 16
O = k&= 09 n 500 M /77 16
B = = 10 n 500 M n77 16
B = & 1 0 500 M 177 16
B = == 12 0 500 M 177 16
L] & k& 13 kI 500 M 177 16
O = k== 14 n 500 M 877 16
| = &= 15 n 500 M 877 16
W = 7 16 Ell} 500 M 877 16 2
Uget Brn. Omolp. - Punptpel —————— [~ Younetme Mopor
S I T PBY.kMu  PHY. klu K. a6 & F € epsun T fem
En e e | — Beroero|
QK | QOmaena | I'IpwmeHMTbl Crpaera |

Puc. 7.4. Kondurypaumus cuctem A-Line PCIl. Bknagka «naBHbie»

7.5.3.2. BpeMeHHbIe NapaMeTpbl KaHanoB

Ha Bknagke «[apameTpbl kaHanoB — BpemeHHble» (puc. 7.5) onpegenute napameTpbl TaMMUPOBAHUS —
nHTepBan koHTponsa umnynsca (MKW) n Mepteoe BpeMs. YkadaHHble napaMeTpbl Ha3Ha4YatoTCA B COOTBETCTBUN
C nonoxeHuamu pasgena 4.1.2.

MapameTpel kaHanos

[masHke I Ocuannorpag  Bpemettiie | KanwGipaTop I MNapameTpryeckre Exoas! I
KanHan | WHTepean KoHTpONA 1M, . | MepTteoe Bpema (Mrc) | MakcumansHan AnMTens ... | A
l 500 1000 65535
0z 500 1000 65535
03 500 1000 65535
04 500 1000 65535
05 500 1000 65535
06 500 1000 65535
o7 500 1000 65535
08 500 1000 65535
] 500 1000 65535
10 500 1000 65535
1 500 1000 65535
12 500 1000 65535
13 500 1000 65535
14 500 1000 65535
15 500 1000 65535
16 500 1000 65535 v

WHT. koHTpona wen. (Mkc):  MepTeoe BpemMA (Mrc): Makc. anMTensHoCTS (MKC):
BriGpats Elcel I I I
QK I Cmmera | MpKreHITE Crpaeka

Puc. 7.5. KoHdurypauus cuctem A-Line. Bknagka «BpemMeHHbie»
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7.5.3.3. MapameTpbl peructpauumn opmbl BosHbI — BKnagka «Ocuunnorpacd»

Ha Bknagke «Ocuunnorpad» (puc. 7.6) 3agatoTca napameTpbl perncrtpaummn oopmel BofHb (CM. pa3gen 4.4.3).
BonHosble popmbl AD curHanos (Mnm kagpbl OSC) moryT 6bITb 3anmncaHbl B OSC-gann, ecnv BkoYeHa
COOTBETCTBYIOLLAsA onuus B gnanore «lapameTpbl HOBOrO N3MEPEHMS», a KPOME TOro, BKIOYeHa permcrpaums
dopMbl BOMHbI ANS AaHHOro KaHana Ha Bkrnagke «Ocumnnorpad».

[anee HY>XHO Bbl6paTb HacCTOoTy ONCKPEeTU3aunn N KOJrin4eCTBO TOHEK. Ot yacToTbl AONCKpeTn3aunmn 3aBnuCcuUT
TOYHOCTb OT06pa)KeHVIFI ocuunnorpamMmsbl, 1 OHa gOJKHa MMeTb 3Ha4YeHne HeE MeHee yp,BOGHHOIZ BerHeVI
YacCTOThbl cbvmpra ®HY. OT KonnyecTBa TOYEK 3aBUCUT ANUTENBHOCTb peFMCTpMpyeMOIZ ocuumnnorpamMmmebl.

Cuctembl PCl umetoT ogHy YactoTy guckpetusaumm — 2000 kl'y, a KonnyecTBo TOYEK MOXET ObiTb BbIOpaHO 13
Habopa 1000, 2000, 3000, 4000. Takum 06pa3oM, ANMTENBHOCTb PETUCTPUPYEMBIX OCLIMMNIOrPaMM MOXET
cocTtaBnaTb oT 500 go 2000 MKc.

Cuctembl DDM umetoT Heckonbko BbIBMpaeMbix YacToT anckpetmsauuu: 25, 50, 100, 250, 500, 1000 Iy
(DDM-2 nmeer ewe 2000 kI'y), npu konnyectse Touek — 1000 unun 2000. OnuTensHOCTb perncTpupyembix
ocuunnorpamm coctasnset ot 500 go 80 000 mkc.

YacTtoTbl guckpetunsaumm cuctem DS — 2000, 2500, 4000 kly,.

Ona MNA3 tuna GT200 n ®HY c yactoTor cpesa 250 k'Y YacToTy ANCKpeTM3auum pekoMeHAYEeTCA NPUHUMATb
He meHee 500 kI'u, konn4yecTtBo To4vek — 2000 ans DDM u 4000 — ans PCl-cuctem.

BHumaHue:
BenuunHy npeTtpurrepuHra pekomeHayeTcst HadHayvaTb kak 10—-25 % oT 3aaHHOro KonmyecTsa To4Yek
B ocumnnorpamme. Onepatop JOIMKEH KOHTPONMPOBATb, YTOObLI YacToTa AMCKpeTM3aumm Gbina He MeHee
YyeM B [Ba pasa Bbllle, YeM rpaHuyHas Yactota unbTpa HY.

Mopor ocumnnorpamMmm pekomeHayeTCst HadHavyaTb paBHbIM MOpory kaHana unu Ha 10-20 b Bbiwe (ecnu
npeanonaraeTcsa permctpaums 60nbLOro NoToka AaHHbIX). B oTnnyune ot peructpaunm TpagnuMOHHbIX AaHHbIX
(AQ vMnynbCoB), MOPOr NPW perncTpaLmm BoSTHOBbIX (DOPM HE TaK BaXXEH, ero MOXHO MEHATb BO BPEMS
N3MepeHns, B T. Y. MbILLKOW Ha ocuunnorpamme (cm. pasgen 4.5.5).

Onumsa CrHxpoHusaumm goctynHa Tonbko ans PCl-cuctem. [ina DDM-cucTem CMHXpOHU3aumnsa MoxeT ObiTb
TOMbKO aCUHXPOHHAs, T. €. KaXKablll KaHan permcTpupyeT ocumunnorpaMmmMbl UHAMBUAYANbHO, B COOTBETCTBUN
C NOPOroM OCLMINIOrpaMMbl, YaCTOTOM AUCKPETU3ALIMM U KONTMYECTBOM TOYEK.

Ons PCI- n DS-cuctem noMMMO acMHXPOHHOTO pexXrMa BO3MOXHO KOHMrypupoBaHue kaHana kak MASTER,
SLAVE nnn MASTER/SLAVE.

Ecnu kaHan ckoHdurypupoBaH kak MASTER, To npu peructpaymm ocLumnnorpaMmmbl OH 3anyckaeT
perncTpaunio oopmMbl BOSHbI Ha BCEX KaHanax, CKOHUrypnpoBaHHbIX kak SLAVE.

Ecnu kaHan ckoHdurypupoBaH kak SLAVE, 1o pernctpauuns ¢oopMbl BOMHbI HA HEM MOXET BbITb 3anyLueHa
Tonbko MASTER kaHanom.

Ecnu kaHan ckoHdurypupoBaH kak MASTER/SLAVE, pernctpauus dopMbl BOMHbI HA HEM MOXET ObITb
3anyLieHa Kak ApyrumM KaHarnom, Tak 1 Mo NPeBbILIEHUI0 CUTHANOM NOpora OCLMIIorpaMmel.

Pexumbl cuHxpoHusaumm MASTER, SLAVE n MASTER/SLAVE ncnonbe3yoTes Ans uccrnefoBaHns noBeaeHust
0eeKkToB C N3BECTHLIM MECTOMOSIOXEHMEM, B T. Y. Npy paboTe ¢ uM1MTaTopamu, U criyxar s pernctpaumm
CUrHanoB OT 3TUX AedEKTOB, AaXe eCnn 3TN CUrHanbl HUXe nopora.

B HacTosLem PyKOBOﬂ,CTBe Ana oueHKM COCTOAHUA O6'beKTa/LIJyMOB MCnonb3yeTcd aCMHXPOHHaA
CUHXPOHM3auu4.
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MapameTpel kaHanoe

Mmasnee Ocumnnorpag | BpemerHzie I JononHmTensHo I MapameTpryeckre Bxoas! I
EIKn.Cuxp.l KaHan | DKHOI Ya... | Kon... | On... | Mp... | Ciarie. .. | Mopor (aG) | Mopo... |A
o A= o 01 2000 1000 500 100 acuwp. <46.10(6)> <663
o - 02 02 2000 1000 500 100 acwwp. <46.10(6)> <66
m - 03 03 2000 1000 500 100 acwwp. <4610(B)> <66>
(o] |- 04 04 2000 1000 500 100 acuxp. < 46.106)>  <66>
o |[E A~ 05 05 2000 1000 500 100 acwwp. <46.1006)> <B6>
| Ea-E 06 06 2000 1000 500 100 acwnxp. <46.10(6)> <66>
AR = 07 2000 1000 500 100 acwxp. <46.10(6)> <663
o - E 08 08 2000 1000 500 100 acwwp. <46.10(6)> <663
o | E - 09 09 2000 1000 500 100 acuwp. <46.10(6)> <66
B (- 10 10 2000 1000 500 100 acwxp. <46.106)>  <66>
IR I 11 2000 1000 500 100 acwxp.  <46.106)>  <B6>
m (- 12 12 2000 1000 500 100 acwxp. <46.10(6)> <66>
o e - 13 13 2000 1000 500 100 acwnxp. <46.10(6)> <66>
O - 4 14 2000 1000 500 100 acwp. <46.10(6)> <66
m -8 15 15 2000 1000 500 100 acwp. <46.10(6)> <66
= A~ 16 16 2000 1000 500 100 acwxp. <46.10(6)> <66> V¥
Usetr  Bwn.Coxp. OkHo Y-a gnck. [kl Ko touex  Lnwr. (mec) — Mopor
P I i ~| (2000 - |1u-u-u - [ 500 & 6 e ALM
W Uper kariana MpetpvrrepuHr  CuHxpoHwzauma AE-DSC I 40.08 :I 3
|7| 100 i’ Iacwap. j - v Mopor kanana ﬂ?
QK | QOmaena | MpUMeHITE | Crpaera |

Puc. 7.6. KoHdurypaums cuctem Tuna A-Line. Bknagka «Ocuunnorpad»

7.5.3.4. MNapameTpbl NapameTprU4yeCKnx BXonoB

Mpn HanMuMK faTymKa AaBneHus ero napamMeTpbl JOMKHbI BbITb cornacoBaHbl ¢ AS cuctemon
(cm. pasgen 7.5.6). Hactponka BeinonHsieTcs Ha Bkragke «lMapameTpudeckue Bxoabl» (puc. 7.7).

MapameTpel kKaHanos

InaBHble I Ocumnnorpag | Bpemettble | Kanwpatop [NapameTpuyeckuie Bxomel |

Brn. | KaHan | YouneHue | YactoTa, Mu | Kozpouuent K1 | KoapouuaeHT K2 | A
O 45 10 5 12.207 -25000
| 47 10 5 12.207 -25000
] 43 10 5 12.207 -25000
I 45 10 5 12.207 -25000
] 50 10 5 12207 -25000
] 51 10 5 12207 -25000
] 52 10 5 12.207 -25000
O 53 10 5 12.207 -25000
B 0 10 5 12.207 -25000
I 55 10 5 12.207 -25000
I 56 10 5 12.207 -25000
O 57 1.0 5 12.207 -25000
O 58 1.0 5 12.207 -25000
B 59 1.0 5 12.207 -25000
W @ 1.0 5
w
Bin. Yeounenue: YactoTa, My K1: K2:
~ o - |5 ~|xw0ep|o -] [1569 2592 52
MNapameTp: HaumerosaHwe:
Beifpats Ecel II'IapameTp N=1 ;I ITOKH]. mih
OK I Ommena | [ pUMEHITE | Crpaeka

Puc. 7.7. KoHdmrypauus cuctem Tuna A-Line. Bknaaka «Mapametpuyeckne Bxoabi» ana DDM-1

7.5.3.5. Bknapka «Kanu6patop»

Bknagka «Kannbpatop» (puc. 7.8) goctynHa Toneko ans cuctem tuna A-Line DDM. MNapameTpel, 3agaBaembie
Ha 3ToW BKNaake, onpeaensoT HanpshkeHne, nogaBaemoe Ha MAS npu BKNIOYEHUN pexnma KannbpoBKu
nany4veHunem NAD (pasgen 7.7.1.2), aBToMaTU3MpoBaHHOW KannbpoBku (pasgen 7.7.1.3), a Takke napamMmeTpbl
aBTOMaTU4YecKomn Kannbposkmn kaHanos gns cuctem DDM-2 (AKK, pasgen 7.7.1.4).

AMNNUTYaa MMNYnbCOB KanMbpoBKN MOXET U3MeHATbCS B AvanasoHe ot 10 go 140 B, BeibupaeTcs
B 3aBMCMMOCTU OT pa3mepa o0bekTa, 3aTyxaHus U NepeoTparkeHuin. YacToTa reHepupoBaHusi UMMyrbCOB

COCTaBndeT O4ANH UMMNYJIbC B CEKYyHAY.
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MapameTpel KaHanos

nasHbIE I Ocuinnorpag | BpemenHwie KamiGpatop | MapameTpuyecKue Bxo bl |

Bin. | KaHan | ApnnuTyna {E}l [nutensHoc.... | YacT. H. (klu): | Yacr. B. [KIu): | Smax: |
| L 010 10 1 1645 185.0 120
O] 01402 10 1 164.5 185.0 120
| 1 0103 10 1 1645 185.0 120
W 1 0104 10 1 1645 185.0 120
O] 01405 10 1 1645 1850 120
| 0106 10 1 164.5 185.0 120
| 1 0107 10 1 1645 185.0 120
W 1L 0108 10 1 1645 185.0 120

. AKK  Amnnatyga (B): Omvmenesocts:MacT. H. (klu) Yact. e, (kMu) Smax:

|- Fow H 17 o [es = [es0 - i :||GT2::B -]

BriBpam ECEl Komarpa KaHan)-:I BoinonHHTS |
oK I Crmaera | anMBHHTbl Crpaeka |

Puc. 7.8. KoHdwmrypauus cuctem Tuna A-Line. Bknagka «Kanu6patop» ansa cuctemsl DDM-2

7.5.3.6. Bknapgka «[ononHUTeNbHO»

Bknagka «[dononHutensHo» (puc. 7.9) goctynHa anga cuctem tuna A-Line PCI. 3geck onpegenstoTcs

napameTpbl ucnonb3dyemblx npegycunutenen (cm. pasgen 4.1.3). Ans coBpemeHHbix PCl-cuctem Knpep, kak

npaeuno, coctaensieT 26 ab.

CMmelLieHWe akTyanbHO Torbko B oTcyTcTBre PBY (Torga Homb «ynnbiBaeT»). B pamkax HacTosiLero

PYKOBOD,CTBa CMellleHne Bcerga AOMKHO ObiTb PaBHO HyIHO.

MapamMeTpel KaHa0s

IEERETE I Ocumnnorpad I Bpemerreie  LononHuTensHo | MNapameTpryeckie Bxoms
Kanan | Knpen (nE) | Cmewenwve (eoh... |
0 26 1]
0z 26 1]
03 26 1]
04 26 1]
05 26 1]
06 26 1]
07 26 0
08 26 0
Knpen (nE): Cmewenwe (2o ALIM):
Bosspam oce | |
QK I CrmieHa | MpHrEHTE | Crpaeka

Puc. 7.9. Kondwmrypauusa cuctem Tuna A-Line. Bknaagka «[JononHUTENbHO»

7.5.4. YnpaBneHue peructpauuen gaHHbIX

Peructpauus gaHHbIX 3anyckaeTcsi BeIGOPOM NyHKTa MeHIo «YnpasneHve — CTapT», COOTBETCTBYIOLLE

KHOMKOW NaHenu MHCTPYMEHTOB NnMbo komBuHauuen ropsunx knasuw [Ctrl + F5].

C 3TOro MOMEeHTa Ha4yMHaeTCs OTCYET BPEMEHM IKCNEPMMEHTA U pernctpauns AD curHanos.
3anucb ALD-tharina HaumHaeTcsa cpasy nocrie 3anycka ucnbitaHus, a 3anucb OSC-cbanna KoHTponmpyeTcst

KOMaHOaMu ynpasleHus OCLJ,VIJ'IJ'IOFpQ(bOM (CM. B 3TOM pasgene HVI)Ke).
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Bo Bpems peructpauumn gaHHbIX NpeaycMoTpeHa BO3MOXHOCTb nay3bl, Py 3TOM BPeMsi UCMbITaHUs
NPOAOIMKaeT oTcUMTbIBaTLCA. May3a HaunHaeTcs BbIOOPOM MeH0 «YnpaeneHue — [aysa», KHOMKOM Ha naHenu
WHCTPYMEHTOB unn kombuHauwmen [Ctrl + F7]. MpogorkeHne permctpaumm (C 3anucbto B TOT e doann) —
NOBTOPHbIM BbIGOPOM MeHI0 «YnpaBneHue — [ay3a», NOBTOPHbIM HaXXaTMeM COOTBETCTBYIOLLEN KHOMKU UM
NOBTOPHbIM BblIGopom KombuHauum [Ctrl + F7].

3aBepLuaeTca permctpawms gaHHbIX BbiIbopom KomaHapbl «YnpasneHue — CTon», KHOMKON Ha naHenu
WHCTPYMeHTOB, KombuHauuen [Ctrl + F6] nnn komaHgon 3anycka HOBOro M3MepeHnsi, HaxaTon Bo Bpems cbopa
OaHHbIX (3an1Cb B CTapbln hainn 3aBepLuaeTcs, HAYMHAETCS 3anuchb B HOBbIN).

OKOHYaHue n3mMepeHnst MPOMCXOANT Takke Mo UCTEYEHUN BPEMEHU, 3aAaHHOrO Npu NOAroTOBKE N3MepeHUs
B AManoroBoM okHe «lapameTpbl HOBOTO U3MEPEHUSI», @ TAKKE UHbIX NapaMeTpoB, OrpaHNYUBAIOLLIMX
nsmepeHue. B aTom cnydae cuctema coobLiaeT 06 OKOHYaHUM perncTpaumm AaHHbIX.

Ecnu B cucteme tuna A-Line DDM Bo Bpems NpoBefeHUs perncTpaumm AaHHbIX CrydYaeTcs paspbiB MHUK,
TO Ha AMCnren BbIBOOUTCH COOTBETCTBYOLLEee coobleHre. [Ina npogomkeHms cbeMa gaHHbIX HE0OX0AMMO
YyCTPaHUTb NpUYrHY 06pbIBa M NOBTOPUTL CHavana npoueaypy 3anycka.

M3ameHeHuns napameTpoB CUCTEMbI BO BpeEMA pernctpaumn gaHHbIX He peKOMEeHOYHTCA (38 WUCKIMIO4YEeHnem
nopora n napameTpoB ocu,mnnorpacba), MOCKOJIbKY 3TO MOXET YCITOXXHUTb I'IOCJ'IG,D,yIOIJJ,VIVI aHalnna AaHHbIX,
OHaKo npu HeobXxo4MMOCTUN N3MEHEHMS napamMmeTpoB 3TO MOXET ObITb caenaHo nocpeancTtsom Bbl60pa
COOTBETCTBYHOLKX MYHKTOB MEHIO 1 BKINagoK aunanora «I'Iapameprl KaHalrioB».

BHumaHue:
M3meHeHMs1 napameTpoB CUCTEMEI, B TOM YMCIIE Nopora, A0MKHbl 00s3aTenbHO hrKCcMpoBaThes
B PaboyeM npoToKone, oTMeYaTbCsl COOTBETCTBYHOLLMM MapKepoM UM HayanoMm 3anucy B HOBbI chain
C OTMeTKON B none «KoMmmeHTapuin».

[nsa oTMeTok BpeMeHn 0COBbIX MOMEHTOB MCMbITAHUS, HAaNpUMep Havana BblAePXKX, Unu Ans dukcaumum
nepemeLLeHns nepcoHana n TpaHcnopTa no 3oHe AJK, Ans 3anucu TekyLmnx 3Ha4eHnn Harpy3skm (npu
OTCYTCTBUM AaTyvKka AaBMNeHWs), HELITaTHbIX CUTyauMin (HanpyMep, yaapoB No 00beKTy), MOMEHTOB U3MEHEHMS
napameTpoB MOXET ObITb BbiCTaBrneH Mapkep («Ynpaenernve — Mapkep» / Ctrl + M). MNpu ycTaHOBKe Mapkepa
cnegyeT BBECTU B NPEeAYyCMOTPEHHOE AMS 3TOr0 Nosfe TEKCTOBbI KOMMEHTapUii U/UMnu oTMETUTb NPUYKHY
yCTaHOBKM Mapkepa B Paboyem npoTokone.

BHumaHue:
BpemeHeM yCTaHOBKM Mapkepa SBNSeTCsl Bpemsi Bblbopa NyHKTa MEHH.

MpumeyaHue 1:
lMepen HenocpeACTBEHHbIM 3aMyCKOM pervcTpauny gaHHbeix («YnpaeneHue — CtapT») Heobxogumo
NPOBEPUTbL COCTOSIHME CUTHarnbHbIX kabenen n MNAJ, cchopmmpoBaTh, BKMIOYMTL OTODpaxeHne
N HacTpPoOUTb HeoBXoauMbIE OKHa guarpamm.

MpumeyaHue 2:
HekoppeKTHO 3aBepLUeHHble dhalnbl AaHHbIX (Hanpumep, 13-3a cbos aNeKTponMTaHms) MoryT ObiTb
BOCCTaHoBreHbI (MyHKT MeHo «daiin — BocctaHoBneHvey). NocnegoBaTtensHO 3aperncTpypoBaHHbIe
oavinbl JaHHbIX (B TOM YMCIie BOCCTAHOBIEHHbIE NOocne cOoeB) MOryT ObiTb 06beAMHEHbI B OOUH ANS
COBMECTHOM 06paboTkM 1 aHanm3a — NyHKT MeHio «Pann — ObbeguHeHney.

YnpaBsneHue ocuunnorpacgpom
Kanan ocumnnorpadga MoxeT ObITb BKIOYEH B 060 MOMEHT perucTpaumm aaHHbix (KpoMe pexuma laysa).

[na sanycka ocuunnorpada MoXHO UCMoSb30BaTb KOMaHAY rMaBHOro MeHto «YnpaeneHue — Ctapt OSC» mnnu
KHOMKY Ha naHenu MHCTPYMEHTOB, A1 OCTaHOBKM — koMaHaa «YnpasneHue — Cton OSC» unm kHomnka Ha
naHenu MHcTpymeHToB. OgHaKo 3anyck ocuunnorpada He 03Ha4aeT CoOXpaHeHUs! MPUHUMAaEMbIX KapoB.

[lnsa coxpaHeHus pernctTpupyembix KagpoB ocuunnorpada cnefqyeT HaxaTb COOTBETCTBYHOLLYHO KHOMKY NaHenm
WHCTPYMEHTOB WS BOCMOJIb30BaTbCsl KOMaHAOWM rMaBHOrO MeHto «YnpasneHue — 3anucb OSCx». B cnyvae
€Cnu 3an1cb KaapoB He BefeTcs, Kaapbl ocuumnnorpada Tonbko oTobpaxatoTcs Ha akpaHe. Heobxoammo
OTMETUTb, YTO COXPaHEHUE KafapoB ocumnnorpadga HEBO3MOXHO (COOTBETCTBYHOLLAS KHOMKA HEaKTUBHA)

B Cryyae, ecrnv npu 3agaHumn napaMeTpoB 3KCNepUMeHTa Obina ycTaHoBneHa onuns «He coxpaHaTb AaHHble
OSC» B guanoroBom okHe «llapameTpbl HOBOrO U3MEPEHUSA» UITN ECNN HE BbIOpPaH Ha COXpaHEeHWe HU OauH

13 kaHanoB ocuunnorpadga. Kpome Toro, nocne toro kak B OSC-charine coxpaHeHO KONMMYEeCTBO KagpoB
ocuunnorpada, 3agaHHoe Npv BBEAEHUM NapamMeTPOB 3KCNEPUMEHTA, BO3MOXHOCTb UX AarnbHenLwero
COXpaHEeHMWs TaKkKe TepPSeTCs 4O pecTapTa U3MepeHUs.

7.5.5. KoHdmrypauma cuctembl U guarpaMmm Ansi pasHbixX 3TanoB UCMbITaHUA

MoxHO co3gaBaTb pasnnyHble Npodunun (mnapamMmeTpbl) KaHaNoB C MOMOLLbIO MYHKTOB MEHI0 «HacTpomnkmny,
COXPaHHATb VX 1 BMNOCNEACTBUM 3arpyxaTtb Yepes NyHKT MeHo «Hactponku — MNMpodunn annapatypebl...».
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Tun cucTembl, KONIMYECTBO KaHaNoB U UX NapaMeTpbl MOXHO 3aAaTb Yepes NyHKT MeHto «Painn — Co3aatb
HacTpOMKK annaparypbl...».

KoHdurypauus guarpamm 3aBuUCUT OT pellaeMoit 3agadn. PekomeHayeTcs rpynnupoBaTth Ha OTAerNbHble
CTPaHULIbl OKHa, OTHOCSLLMECH K Kannbposke AQ cUCTEMBI, K OLeHKe AD aKTMBHOCTM B XO4€e UCTbITaHUs
1 K NoCTaHanuay gaHHbIX.

Mpu kanu6poBke AD cUCTEMbI PEKOMEHAYETCS MCNOMNBb30BaTh creaywmnin Habop amarpamm (cMm. puc. 7.10):

[nAa npoBepKkn YyBCTBUTENIbHOCTU KaHaroB:

e Ouarpamma «AMNnuTyaa/BpemMsi», KOppensuMoHHas agnarpamma;

e avarpamma «AmnnuTyaa/kaHanbl», KOppensunoHHasa avarpamma;

e gunarpamma «KonunuyecTtBo BbIGpocoB / AMNnNuTyaa», norapudmmnyecknii Macutabd, KoppensaumoHHas
anarpamma;

e  OKHO « CMHXPOHHOrO NPOCMOTpPaY.

[nsa onpeneneHus ypoBHS LUYMOB:

e TabnuMua CMHXPOHHOIO TEKCTOBOrO NPOCMOTPa MMMynbcoB AD, oTobpaxaloLas Bpems, amnnuTyay,
KONM4ecTBO BbIOPOCOB, ANUTENBHOCTb, BPEMSI HapaCTaHWs, IHEPruio;

e Amnnutyaa wyma / KaHan (BCTpoeHHas);

e CpegHas amnnutyga wyma / Bpems (BCTpoeHHas ).

Ons onpeneneHus 3atyxaHusi U CKOPOCTU pacnpocTpaHeHusi AD CUrHanoB:

e Tabnuua CMHXPOHHOrO TEKCTOBOIO NPOCMOTPa MMMynbLCcoB AD, oTobpaxaroLwas Bpems, amnnnTyay,
KONM4YeCcTBO BbIOPOCOB, ANUTENLHOCTL, BPEMS HapacTaHus;

e anarpamma «AMNNMTyda/BpeMs», KOppenauus;

e ruUcTOrpaMmma U3MepeHusi CKopocTu (CM. pasgen 7.7.8).

Ons npoBepKu TOYHOCTU JIOKaLuu:

e  NOKaLMOHHasa auarpaMma (MM HECKOMBbKO NMOKALMOHHBIX AMarpaMmM C pasHbIMU HAacTPorKaMm Ans
CpaBHEHUSI UX pe3ynbTaToB);

e Tabnuua CUHXPOHHOIO TEKCTOBOIO NPOCMOTpa MMMynbcoB AD, oTobpaxatoLlasi BpeMsi, amnnutyay,
KONMYEeCTBO BbIGPOCOB, ANMTENBHOCTL, BPEMS HapacTaHusi, koopauHatel X 1Y, PBI1, nokauuoHHyo
aMnnuTyay.

Onsa onpepeneHusi napameTpoB AD curHanoB, OLEeHKU KayecTBa paboTbl AD cuctembl:

e Tabnuvua CMHXPOHHOIO TEKCTOBOrO MPOCMOTpa MMMynbcoB AD, oTobpaxatoLlasi BpeMsl, aMmnnuTyay,
KONMYECTBO BbIBPOCOB, ANMUTENBHOCTb, BPEMSA HAapaCTaHUA, SHEPTUIO;

e [avarpamma «AMNUTyga/Bpemsa», Koppenauus;

e avarpamma «AMnnutyga/kaHanbl», KOppensums;

e amarpamma «KonmnyecTtBo BbIGPOCOB (ANUTENBHOCTb, BPEMSI HApacTaHus...) / AMnnutyaa,
norapudmMmyeckunin maclutab, koppenauums.
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Amnnutyaa, [4B]/ Bpems, [c] EI@

Puc. 7.10. Mpumep Anarpamm, ucnonb3yembix npu kanmbpoBke AD cuctemMbl

B teueHune A3K ons onepaTtnBHOro HabnoaeHNs U aHanm3a perncTpupyemon nHpopmaLmm Ncnonb3yoTes
cnegyowme Bu3yanbHble 3NIEMEHTbLI U MOLYIN:

e [Ins oueHkn AD aKTUBHOCTU U COCTOSAHUA 06 BbekTa AJK:

- Tabnvua CUHXPOHHOro TEKCTOBOro NPOCcMOTpa umMnynbcoB A, oTobpaxatoLasa BpemMs, amnnuTyay,
KOnM4ecTBO BbIOPOCOB, ANUTENBHOCTbL, BPEMSI HApaCTaHWUsl UMMNYIbCOB (COOLITUI);

- QuarpaMma U3MeHeHUsl napameTpa Harpy>KeHusi BO BDEMEHU 1 €0 HaNoXeHNe Ha OObIYHbIE rpadonKm
(cm. pasgen 4.10, a Takke 7.5.6);

- guarpaMmmbl «KAMNnnTyaa (3Heprus, KONM4ecTso BbIOPOCOB...) / Bpemsay;

- gnarpamma «Cymma umnynscoB AS / Bpems» (BCTpPOEHHbIe, NMMHENHbIE AuarpamMMbl C HAKOMMEHNEM OT
MUHUMYMa K MakCumymy);

- anarpamma «AKTMBHOCTb AD / Bpemsi» (BCTpoeHHas NMHerHasa guarpamMmma, pacnpegerneHne Konmyectea
NUMMYNbCOB B UHTEPBAre OT BPEMEHMW);

- anarpamma «CkopocTb cyeTa / Bpemsay (BCTpoeHHasi IMHeNHasa anarpaMmma, pacnpegenexme
CyMMapHOro Konn4ectea BblIOpOCOB B MHTEpPBasie BpEMEHN);

- «dnddepeHumnansHoe pacnpegenenne / AMnnutyga» (4ONOAHUTENbHOE TMCTOrPaMMHOE OKHO,
NUHeNHasa guarpamma, pacnpegeneHne 6e3 HakonneHus);

- «KymynsituBHoe pacnpegenexuve / AMOnuTyga» (GONOHUTENBHOE MTMCTOrPaMMHOE OKHO, NMHENHas
anarpamma, pacnpeeneHme ¢ HakonneHnemM oT MakCcuMyma K MUHUMYMY);

- NOKaUWOHHag anarpamma;

- pacnpegenenve Yucno nmnynscos A3 / Kanan (ructorpamma).

e [Ina onpeneneHnsa napameTpoB AD CUrHanoB, OLeHKU KavyecTBa pabotbl AD cuctembl:
- KoppensunoHHas guarpamma «KaHanbl/Bpems»;
- norapudmunyeckne guarpammbl «Bblibpochl (ANMTENbHOCTb, BpEMSI HapacTaHus...) / AMnnutyga»
(JononHuTenbHble KOPPENALMOHHbIE OKHA);
- guarpaMmmbl «KAMNAUTYAa (SHEPrunsi, KONMYeCTBO BbIOPOCOB...) / Bpemsa» (JononHutensHble
KOPPEensALUNOHHbIE OKHA).

AJK MoXeT HauMHaTbCsl Nocne NoSIHON MHULManu3aumm 1 NPoBepKn auarpamm v Tabnuu. Nocne HacTponkm
MO HeobxooUMO COXpaHUTb HACTPOWKKM (CM. pasaen 4.3), a 3aTeM HaxaTb KHOMKY « CTapT CUCTEMbI» NaHenm
WHCTPYMEHTOB.

C 3TOro MoMeHTa HauMHaeTCsi perncTpaums 1 oTobpaxeHue AaHHbIX.



Anekcen Komapos 217

Pernctpaunsa gaHHbIX 4OMKHa NPOU3BOAUTLCS B TEYEHME BCEro UCMbITaHWs. B Havane v B KOHLE UCMbITaHus,
a TaKkke B cryvae OAnuUTerbHbIX NEPEPLIBOB B XOAE UCMbITAHWS NPOBOAUNTCS aBTOKanMbpoBKa U NnpoBepka
AD cuctembl ¢ nomoLLblo MmuTaTopa A3 curHanos (cMm. pasgen 7.7.10).

7.5.6. OnpepeneHne k03¢hpPULMEHTOB ANA BbIYUCIIEHNA AaBNEHUA

Mepen Hayanom ASK ans agekBaTHOro NpeAcTaBeHns napameTpa Harpyxenusi (cm. puc. 7.11) Heobxogmmo
Ha3Ha4nTb kKo dULMNEHTbI Ans nepeBoda eanHu AL napameTpuyeckoro kaHana B 6apsl, kla, MlMa, Mkvm/m
Unn gpyrve eanHuLbl, B KOTOPbIX M3MEpPSieTCs napameTp HarpyeHus. KoaddurumeHTsl onpegenstoTcs
WHAMBUAYaNbHO AN KaX40ro MCnonb3yemMoro Aatymka AaBeHns U ero HacTpoek (Tak, Aatyvk gasneHus AUP
MOXeT BblAaBaTb pa3Hble TOKU NpX OQHOM M TOM Xe AaBfeHum, B 3aBUCMMOCTU OT MOMOXKEHUS A)KaMMnepoB).

@ Tok(1), meh [ Bpema, [c] EIIEI

2500.0

Puc. 7.11. NapameTp HarpyxeHus

MockonbKy AaT4MKM AABREHMSA B CBOUX pabounx Anana3oHax MMEelT XapakTepucTuKy, Brnskyto K IMHEHoOM
(MMHerHyt0 3aBMCUMOCTb HaNPSPKEHWA/TOKa Ha BbIXOAE AaTyvKka OT AaBreHNs Ha BXOAE), TO ANd onpeaeneHns
KOahpULIMEHTOB NepecyeTa AN UCMOMb3yeMoro Aatyvka AaBrneHns HeobxoaMmo npeaBapuTensHo, Ha
CTeHAe, OnNpefennTb HanpshkeHne (TOK), permcTpupyeMoe OT AaTymka Ha napameTpruyeckom BXoAe CUCTEMBI,
N COOTBETCTBYIOLLEE 3HAYEHMEe NapaMeTpa HarpyXeHns no MaHoOMeTpy A5 ABYX Pas3nuyHbIX AaBAEHUN.
PekomeHayeTcst onpefenatb KoaduULMeHTbl nepecyeTa Ha OCHOBE NokadaHun Aatynka gasneHuns ans 10 %
n 80 % ero paboyero gnanasoHa.

B cuctemax A-Line PCI Habop napameTpuyeckmnx BXO40B HAX0OUTCS Ha Kaxkaon nnaTte obpaboTky AaHHbIX.
[MpenycmMoTpeH OAMH BXOA MO TOKY U OAMH — MO HANpPsHKEHUIO.

B cuctemax A-Line DDM-1 Habop napameTpu4eckux BXOAOB HAXOAMUTCA B KaxkaoM moayne. [NpeaycmoTpeH
OIVH BXOZ MO TOKY 1 ABa — NO HaMpPsKEeHUIO.

MapameTtpuyeckune Bxoabl cuctem DDM-2 1 DS HaxogaTcs B 6noke cbopa n 06paboTkm AaHHbIX.

3HauyeHne napameTpa B hn3nyecknx eanHMLax 3agaeTcs ¢ NOMOLLbIO pa3MepHbIX

koabbmumeHToB K1 n K2 cnegytowen dhopmynon:

MapameTp (pean. eanHunupl) = K1 x MNMapameTp (eq. ALUM) + K2 (34)

PaspsaHoctb AL napameTpuyecknx kaHanoB pasnuyaetcsa ans AD cuctemM pasHbix TUNoB. PaccmoTpum

A3 cuctemy Tuna DDM, paspsigHocTb napameTtpuyeckoro AL koTopon coctaBnsieT 12 6uT (T. e. AnanasoH
pasbuBaetcs Ha 4096 nHTepBanoB), a AnanasoH BXOAHbIX HanpshkeHun £5 B (unu £25 MA ans Bxogda no Toky),
n, cnegosaTtenbHo, ogHow eanHuue AL cootBeTctByeT 2,441 MB (Mnn 12,207 MkA). Mpun aTom, B oTNn4mne ot
3HayeHu ana A3 kaHanos, Horb ef. AL cooTBeTCTBYET He cepeanHe AnanasoHa, a HUXHEN ero 4acTu.
Takke crnefgyet OTMETUTb, YTO CTaHOApPTHbIE AManas3oHbl pacnpocTpaHeHHbix AaTtynkos (0...5 B n 4...20 mA)
oTnnyatoTcs oT AnanasoHoB AL napameTpryeckux KaHamnos.

PasmepHble k09 dPULNEHTBI, YCTAHOBIEHHbIE MO YMON4YaHuio — guarnor «O6wue napameTpbl CUCTEMbI —
KoahpumLmeHTbl napameTpuyecknx KaHanoB yCTaHOBUTL MO YMOMYaHuo»,— obecneynBatoT otobpaxeHue
3Ha4YeHW NapamMeTpoB B eQUHULAX HanpsikeHus unu Toka (MB nnm MkA coOTBETCTBEHHO). 3HaYeHUs

KO3 (pMUMEHTOB MO YMONYaHUIO AN nonyyeHus mB cocTtasnsioT:

o K1=2441;

o K2 =-5000.

[na nonydeHus MkA:

o K1=12,207;
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e K2 =-25000.

Mpwn aTOM cooTHoLweHne eguHny AL, MMAAMBONBT N MMKpPOaMnep BbIrMSAMT Criegyrowmm obpasom:

ea. AUN MB (K1 = 2,441; K2 = -5000) MKA (K1 =12,207, K2 = -25 000)
0 -5000 -25 000
2048 0 0
2376 800 4000
3686 4000 20 000
4096 5000 25000

[ns nonyyeHus 3HadeHnin napameTpoB B eguHuuax AL HYy>KHO MCcnonb3oBaTh 3Ha4YEeHUs KO3 PULMEHTOB
K1 =1, K2 = 0. Npwn aTnx koachdpuumeHTax Ha aKkpaH BbIBOOATCS pe3ynbTaThl B e4. AL,

Ons onpeaeneHusA 3Ha4YeHun napamMmeTpoB B eguHULIAX OaBrieHnA (Harpy3KM) HeobxoaMmo peleHne cuctembl
ypaBHeHMVI Ona AByX pasHbIX 3Ha4YeHun napameTpa, nojly4eHHbIX Ha CTeHae:

3HadeHune 1 (MIMa) = K1 x 3Hauenne 1 (eg. AUM) + K2

3HadveHue 2 (MlMNa) = K1 x 3Hauenwne 2 (eg. ALM) + K2

[Mocne peLueHns cucteMbl ypaBHEHUI 1 onpedeneHnin yTOYHEHHbIX 3HaYeHNin pasMepHbIX koadduuneHTos K1
n K2 no popmynam:

_ 3uavenue 2(MIla) — 3navenue 1(MIla)

" 3uauenue 2(en. ALIT) — 3nauenue 1(eq. ALIT)
K2 = 3nauenue 1(MIla) — K1 * 3nauenue 1(ex. AL[IT) (36)

HeobX04MMO 3aHECTU UX 3HAYEHMS B COOTBETCTBYHOLME NOoNnA gnanora «I'Iapameprl KaHalioB —

K1 (35)

MapameTpuyeckune Bxodbl». MNpryem Heo6xoaMMo BbINoNHUTL 3To O Hayana ucrbITaHusl, MOCKOJIbKY
B HacTosiLLee BPeMsi HEBO3MOXXHO U3MEHUTb 3TN KO3 ULIMEHTBI NMOCHE MUCTbITaHWs, MpU NocTo6paboTke.
HavmeHoBaHWe napameTpa 1 eauHNLbl er0 U3MEPEHNUst MOTyT ObiTb 3aZaHbl MOCIe UCMbITaHus, Npu

nocrobpaboTke.

Ecnu oTTapupoBaTb AaTtunk AaBreHus nepen UcnbiTaHMeM HEBO3MOXHO, B Tabnumuax 7.1 n 7.2 Huxke
npuBeaeHbl 3HaYeHnsa koadguumnenToB K1 1 K2 ons psaga ctaHgapTHbIX, B cootBeTcTBUM ¢ TOCT 22520-85,
OnanasoHOB 4aTYMKOB AABIEHMS C BbIXOAOM MO HAMPSKEHUIO M MO TOKY. 3Ha4YeHUst KOAPULIMEHTOB OIS
OpYrX Anana3oHoB MOryT GbiTb MOMyYeHbl YMHOXEHVNEM WU AeNeHNEM NPUBEAEHHbIX KO3hPULMEHTOB

Ha 10 B COOTBETCTBYIOLLIEN CTEMEHM.

Ta6nuua 7.1. JJaTynk1 gaBneHus ¢ BbIXOAOM MO HaMpPsXKeHU

Puun., MMa Pumake, MMa V. Vmake mB/ea.ALN K1 K2
0,0 1,0 0,00048828 -1,0
0,0 1,6 0,00078125 1,6
0.0 2,5 (2(?4ng (i?)%% ':E 2,221 0,0012207 2.5
0,0 4,0 ALIM) ALM) ’ 0,0019531 -4.,0
0,0 6,0 0,0029297 -6,0
0,0 10,0 0,0048828 -10,0

Ta6nwuua 7.2. JaTyMKu gaBrieHUsi C TOKOBbIM BbIXOA0M

Puun., MMa Puakc, MIMa Iy, Imakc mkAleg. ALN K1 K2
0,0 1,0 0,00076294 -1,81250
0,0 1,6 0,0012207 -2,90000
0.0 25 4000 mKA 20000 mKA 122 0,0019073 -4,53125
0.0 4,0 (2%_16”?” (32?_%6)&- ,207 0,0030518 ~7,25000
0,0 6,0 0,0045776 -10,87500
0,0 10,0 0,0076294 -18,12500

B o6uiem cnyyae koachdmumeHTbl NepecyeTa MoryT ObiTb onpeaeneHbl creayrLwmm obpasom:

Mpumep 1:

Mpegnonoxum, 4to gasneHuto 0,0 MlNa cootBeTcTByeT 0 B Ha Bbixoge gatyumka (2048 eq. ALIM), a 5,0

MrMa — 5 B (4096 eq. ALIM).

Torga, c Y4E€TOM 3Ha4YeHUA eqnHUUbl AL“-' B BOJIbTax COOTBETCTBYHOLLEro NnapameTpn4eckoro Bxoaa,

peLuaem cuctemy ypaBHeHUI:
5-0

K1 = 2096 = 2048

= 0,002441406
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K2 =0-0,002441406 * 2048 = —4,999999488
Mpumep 2:

Mpepnonoxum, Yto gasneHuto 0,0 MIMa cootBetcTByeT 4000 MKA Ha Bbixoae AaTtdmka (2376 eq. ALM),
a 4,0 MIMa — 20000 mKA (3686 eg. ALLM).

Torga, ¢ y4eTom 3HauveHnsa eanHuubl AL B Mrkpoamnepax COOTBETCTBYHOLLIErO NapameTpudeckoro
BX0oAa, peLlaem cuctemy ypaBHEHUN:
K1 4-0 0,003053

" 3686 — 2376
K2 =0—0,003053 % 2376 = —7,2539
I‘Iepe,q NCrnblTaHNeM HeO6XODMMO noacTaBUTb NOJy4YeHHble 3Ha4YeHUA B COOTBETCTBYHOLWME MOJA, CHATb
rariouky «Mcnonb3oBaTtb KOSd.)(bI/ILI,MeHTbI napamMmeTpuyecKnx KaHasroB no yMmosn4aHuio», a Takxke
COXpPaHUTb HaCTpOl71KI/I.

BHumaHue:
B MO A-Line napameTp Harpy>xeHus 3anncbiBaeTcs C TOYHOCTbIO 40 OAHOM AecsaTon. [loaTomy
B KQ4eCTBe eauHULbI U3MEePEHUsI NapamMeTpa He peKoMeHAyeTCst BbibMpaTb CnvLkoMm 6onbLuve
BEMNYMHBI.

7.5.7. Bbibop TMNa nokauMu 1 yctaHOBKa ee napamMmeTpoB

JlokauunoHHas cxema gormkHa ObiTb chopMmpoBaHa 1 NpoBepeHa A0 Havana perucrTpaumm AaHHbIX
HarpyxeHusi. OnpegeneHne akyCTU4ECKNX napameTpoB 0ObEKTA UCMbITAHUSA, Kak U MPOBEpPKa NOKaLMOHHOM
CXeMbl, JOIMKHbI BbINOMHATLCS A5 COCyaa, KOTOPbIN 3anofiHEH UCTNbITAaTENbHOW CpeJon: NMPOAYKTOM B crnyvae
ncnbiTaHui 6e3 BbiIBoAa OObEKTA N3 SKCNyaTaumm, BOLOW NpU rMAPOUCTbITAHUM, BO3LYXOM UM UHEPTHLIM
rasom rnpv NHEBMaTUYECKOM UCMbITaHUN.

MapameTpbl nokaumm NCTo4HMKOB AD 3a4atoTcsa B COOTBETCTBUM C NOMoXeHnsimu pasgenoB 4.6, 5.1 n 7.7
HacTosLlero PykoBoacTea.

[lns 06bEeKTOB, Ha KOTOPbIE PAcNPOCTPaHSAETCA AeCcTBME HacTosWero PykoBoACTBa, NPUMEHSIHOTCS, Kak
npaBumo, UMIMHAPUYECKas, NIMHEHas!, a Takke cdepuyeckas nokauus.

EavHuubl nsmepenns (amanor «O0Lme napaMmeTpbl CUCTEMbI» ) — PEKOMEHAYETCH UCNOoMb30BaTb MUNIMMETPbI.
Mpun HasHavyeHnn napameTpoB fokaumn ansg obbekta ASK HeobxoamMmMo onpeaenuTb criegyoLme napameTpsi:

B auanore «HacTpoika NoKauMoOHHbIX FPynn»:

e  HasHauuTb OOHY MM Bornee NOKaUMOHHbBIX FPyNn Ans KOHTponupyemoro obwekra. KonnyecTtso rpynn
3aBUCUT OT (POpPMbl O6BEKTA U KONMYecTBa OO BEKTOB;

e ONS LUMMMHOPUYECKNX COCYO0B MCMNOMb3yeTCs, kKak NpaBuo, OgHa rpynna;
3agaTtb pa3Mepbl 00bEKTa;
onpegenuTb CTpaHuLy, Ha KOTOpyl ByayT oToOpaxaTbCsa AnarpaMmmbl JIOKAUMOHHbBIX rpynn (puc. 7.12) —
pekomMeHayeTcs cTpaHuua «Jlokauusay.

B auanore «Bbibop — BbI60p KaHanoB Ans cxembl Jlokauuu cocyaa:

e [ONOXEHWEe cocyaa, KONMMYeCcTBO U HOMepa Ucnonb3yemMbix MAS — 3aBUCUT OT MPUHSTON CXEMbI
pacnonoxeHus MNMAS n ncnonb3yembix kaHanoB AD CUCTEMBI;

o TUN aHTEHHbI, KaK nNpaBuIio, TpeyrosibHasa.

B auanore «Bbibop — MNapamMeTpbl cXeMbl NNOKaLUu LUNUHAPUYECKOrO cocyaan:

e  CKOpOCTb 3BYKa — MPUHMMAETCS MO pe3ynbTataM OnpeaeneHns CKopocTu pacnpoctpaHeHns AD curHanos
(paspen 7.7.7);

e 3agaTb (CKOPPEKTMPOBATL) MECTOMOMOXEHME U KoopanHaThl [TAD B COOTBETCTBMM C pearibHbIM
pasmelleHnem NMAS Ha obbekTe.

PekomeHayeTcs:
Onpepnenutb nokaumoHHyto rpynny O dumsmyeckon Hymepauum n pacnonoxeHus NA3 Ha o6bekTe
KOHTPOIS!, MOCKOSbKY ferye NpocTaBuTb HyXHble Homepa MNAD Ha 06bekTe, YEM MEHATb UX
pacnonoXeHne Ha foKaLMOHHOM CXeMe M 3aHOBO HacTpamBaTb 30HbI TOKaLUW.

MpoBepuTb NPaBUNLHOCTL 3a4aHNsA 30H fokauuy (6rok «3oHbI Nlokaummy ). Mpu HeoBxoaMMOoCTH
OTKOPPEKTUPOBATL 30HbI (B Crly4ae HEemMomHOro NMokKpbITUSt 061acTu KOHTPOMS 30HaMK UK B criyyae, koraa
CBapHOIA LLIOB UN APYroi NoTEeHLManbHO onacHbIN 3rieMeHT 06beKkTa pacrnonaraeTcsi BAOsb rpaHuLbl Mexay
30Hamu). MNpoBepuTb NOSTHOTY MOKPLITUS MOBEPXHOCTM 0GBbEKTa 30HaMM FloKaLum.

Y6enutbcsa B TOM, 4TO B guanore «®unbTpaumsa no nokaummy (kHonka «dunetp») HE 3ALAHA cdunbTpauus.
B pamkax gencreus Hactosiwero PykoBoAcTBa hunbTpauus no rokauuy NpUMeHseTCcs TONbKO Npu
noctobpaboTke.
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PekomeHayeTcs:
B avanore «JononHUTENbHbIE ONUMKU NToKaumMmn» (KHomka «[JonosfIHUTENbHO...») OTMETUTb Yek-60KebI
«OTOGpPasnTb HakoNneHMe crioumMpoBaHHbiX AD nMny», «OTOGPa3nUTb OKHO NTOKALIMOHHON aMNUTYAbI»,
«CoxpaHsiTb (popMy OGBEKTOB B ABYXMEPHbIX OKHaX».

Kpome Ttoro, HEOBXOAUMO oTtmeTuTb Yek-60kebl «MpuMeHntb ounbtpauuio navek MAD» n «CoxpaHutb
pes3ynbTaTtbl IOKaLumn BHE NOKaLMOHHOW rpynnbly». MNapameTpbl navykn nMnynbcoB (kHomka «lMapameTpbi»)
MOXHO OCTaBWTb MO YMOMNYaHMIO, C y4eTOM pekoMeHaauni pasgena 4.7.5.2.

[Mocne onpegeneHnsi 1 NPOBEPKM NapaMeTPoB NOKaLMM NTOKauuio HeobXoauMO COXpPaHMTb — KHOMKa
«CoxpaHnTby» gnanora «HacTporika NnoKauMoHHbIX rpynny. PekoMeHayeTcsa coxpaHATb dhann fokaumm nog,
YHVKaNbHbIM U «TOBOPSILLUMY» MMEHEM B NankKy UCMbITaHUS.
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Puc. 7.12. CnoxHas nokauuMoHHasi cxeMa KOKCOBOM Kamepbl
(c ncnonb3oBaHMEM HECKONbKMX Pa3HOTUMHbIX FPYNN floKauum)

7.5.8. UHbopmaLmsa o KOHTPONIMPYEeMOM OGHLEKTE U YCITOBUSIX HarpyKeHus

Nudopmauusa o nposognmom ASK gormkHa BbITb 3aHeceHa npun HacTponke cucTeMbl Ha Bknagke «MapameTpbl
HOBOro nsamepeHus — O6Lme ceeaeHUsa». PekoMeHayeTcs CoXxpaHuTb CreaytoLyto MHpopmMaLmo
(cm. paspgen 4.5.2):
e B rone «HasBaHne ob6bekTa» — HasBaHWe ¥ Kof 0bbekTa No TEXHOMOTMYECKON Cxeme, 3aBOACKON
N PErMcTpaLmnoHHbIN HOMepa, 3aB0Of, LieX, YCTaHOBKa;
e B none «Onepatop» — ®. N. O. onepaTtopa;
e B none «KommeHTapui»:
- TUN 0ObEKTa;
- reoMeTpuYveckne pasmepsbl: BbicoTa/aMameTp/TonwmHa;
- MaTepwvarn;
- pabouee, NnpobHOe OaBneHue;
- TVN UCnbITaHUS.

7.5.9. CoxpaHeHue KoHduUrypaumm

Mocne HacTpownkn KoOHUrypaumsi 4omkHa OblTb coxpaHeHa. 1o yMon4aHuio KOHUrypauus coxpaHsieTcs
B nanke nporpammbl nog umeHem A-LINE.CFG (cm. pasgen 4.3). Takke MOXeT ObITb MOMIE3HO COXPaHATb
Konuto dpanna HacTPONKN Nog YHUKanbHbIM MMEHEM B NankKy UCMbITaHUS.

7.6. TMpob6nembl c kKabenamu, mogynsamu, npegycunurenamu m NMAJ

Mocne 3anycka nporpamMbl A-Line 1 o Ha4Yana HacTPOMKK cUCTEMbI HEOBXOAMMO MPOBEPUTL ee OBLLYHO
paboToCNoCOOHOCTb — COCTOSIHME CUrHANbHbIX Kabenewn (koakcuanbHbix kabenen B cnyvae PCl, DDM-2
n DS-cuctem n kabenen nepefaymn gaHHbix B cniydae DDM-1), npegycunutenen/mogynen n MNMAS.

MpoGnembl ¢ kabensamu 1 MAD OomkHbI GbiTb YCTPaHEeHbl 40 HaYana KannmbpoBKU CUCTEMBI.

Tunu4Hble npobnembi ¢ NMAJ:
e O6pbIB cUrHanbLHOro NpoBoAa (CMMNTOM — OTCYTCTBME curHana ot MAD).



Anekcen Komapos 221

e 3amblkaHMe CUrHanbHOro UM NOBPEXAEHNE 3KpaHMpytoLero nposoga (cumnToM — MAS «POHNUT»).

e BHyTpeHHsia HemcnpaBHoOCTb MAD (CMMATOM — OTCYTCTBME CUrHana no kaHany / kaHan «QOHUT).

e MexaHuuyeckne noBpexgeHus (TPECHYBLUMIA NPOTEKTOP U T. n.).

Mepen 3ameHon NA3 Heobxoanmo npoeepuTb cocTosiHne pasbema BNC MNA3/npegycunutens. BoamoxHo, oH
HewncnpaBeH (Hanpumep, 4eOpMUPOBaH) UMK 3anNnT BOAOW — B 3TOM Cllyvae OTKIIOYMTb, NPOAYTb, BbICYLUNTD.
OcrtanbHble npobnemsl ¢ NAS peLuatoTcst TONBKO UX 3aMEHOMN.

TunuyHble Npo6nemMbi ¢ NpeayCcUNUTEeNsAMM:

BHYTpeHHsIs1 HEMCMpPaBHOCTb NPEAYCUNUTENSA: CUMNTOM — OTCYTCTBME CUrHarna no KaHany (gaxe nocne
NpoBepKn ¢ Heckonbkummu MAJ) unu kaHan «oHUT» (aaxe B oTcyTcTBMe ADJ).

Bo3MOXHbIE NPUYMHBI:

e MnpeaycunuTenb 3anuT BOOOW — NPOAYTb pa3beMbl, BbICYLUWTb NpeaycunuTens;

e  BHYTPEHHSASA HENCMNPABHOCTb NPEAYCUNUTENS — 3aMEHUTb NPeayCUnUTENb.

TunuyHble npobnemMsbl ¢ MoAynNsAMU/KOHBEpTEpPaMU:

HewucnpaBHOCTb pa3bemMoB, MOAYMb UK KOHBEPTEP 3anUT BOAOW, HENCNPABHOCTL LMEPOBOM YacTw,
HencnpaBHOCTb aHarNoroBom 4acTu.

CuMNTOMBI: MOBbILLEHHbIN LWYyM, OTCYTCTBME curHana oT MAJ, coobuieHunsa 06 obpbiBe nuHum (puc. 7.13,
OaHHoe coobLLeHne NosaBIsieTcs TONbKo Npy npobneme B umdposor yactn DDM-cuctem).
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Puc. 7.13. CoobuieHne 06 o6pbiBE NMHUK

O6wume pekomeHAaLUMU NO YCTPAHEHUIO HEUCTNIPABHOCTEN:
1. OGecneunTtb NpaBunbHyto paboTy kabenbHON cUCTEMbI — CUrHanbHbIX kabenen, B criyvae PCl-cuctem, nnm
kabenen aaHHbIX B cnydae DDM- n DS-cuctem — Bkntovas npegycunuTens/Moaynb/KoHBEPTep.

Ecnu nuHma DDM-cucteMbl He 3arpykaetca unm nosienaeTcsa cooblieHme o6 obpbiBe NMHUK,
peKoMeHAyeTCs MOCTaBUTb TEPMUHATOP NOCEPEANHE FTIMHMM, MOBTOPUTL MHULMANU3aLulo CUCTEMbI
1, B 3aBMCMMOCTM OT €€ pe3ynbTaToB, NPOAOSIKUTL MOUCK HEUCMPABHOCTU B TOW UMM MHOWM YacTu NIUHUN.

2. OGecneunTb agekBaTHYyl paboTy kaHana/npeobpasoBaTenei — npeobpasoBaTernb AOKEH pearnpoBaTh Ha
[AeicTBMs onepaTopa U He UMETb MOBbLILLEHHOrO YPOBHS LUyMa.

3. [Ecnu kaHan He pearunpyer:

e ansa PCI-1 cuctem nocnenoBaTenbHO BbIMOMHUTD:
- MPOBEPWUTb, BKMOYEH MM KaHan NporpamMmmHo;
- npoBepuTb kabenb TecTepoM (4. 6. NOCTOsIHHOE HanpsiXkeHne 24 B) nnv BONbTMETPOM,

CMOHTMpPOBaHHbIM B BNC-pasbeme (cm. puc. 7.14);

- 3aMeHWTb NpedycunuTens;
- 3aMeHuTb NpeobpasoBaTens;

e ans DDM-cuctem nocnenoBatenbHO BbINOMHUTD:
- MPOBEPUTb, BKITOYEH N KaHar NpPorpamMmmHo;
- MPOBEpPUTb, MpOLUNa NN 3arpy3ka COOTBETCTBYIOLLEN MNHUY;
- NpOSsBNSAT N cebsi KaHarnbl, PacnosioXXeHHbIE Janee NPoBepPsIEMOro;
- 3ameHuTb NpeobpasoBaTens;
- OFPaHUYUTb NTIMHUIO TEPMUHATOPOM, BKITHOHYUB €r0 B BLIXOOAHOW pa3bemM Mogyns;
- 3aMeHWTb MOAYIb;

e ansa DS-cuctem nocnegoBaTenbHO BbIMNOMHUTD:
- MPOBEPUTb, BKITOYEH NN KaHar NporpaMmmHo;
- NMPOBEpPUTb, NpOoLUNa NN 3arpy3ka COOTBETCTBYIOLLEN MNHUMY;
- nNpoBepuTb kabenb TecTepom (4. 6. NOCTOAHHOE HanpshkeHue 24 B) nnm BONbTMETPOM,

CMOHTMpOBaHHbIM B BNC-pasbeme;
- 3aMEeHWTb KOHBEpPTEP;
- 3ameHuTb NpeobpasoBaTens.
4. Ecnu kaHan wymut:
e npoBepuTb 0bLLee 3a3emrieHne AD CUCTEMDI;
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e ansa PCl-cuctem nocnepoBaTenbHO BbINOMHUTD:

- 3aMeHuUTb NpeobpasoBaTesb;

- 3aMEHUTb NPeayCUNnTEnb;

- NpoBepuTb kabenb 1 Nocne 3aMmeHbl Ha APYron eLle pa3 NpoBepUTb NPeayCUNUTENb, Npu

HeobXoaMMOCTN 3aMEHUTD;

- €CNnu KaHan npogorkaeT LWyMeTb, MPoBepuTh obLlee 3aszemrneHmne AD CUCTEMBI;
e ana DDM-cuctem nocnegoBaTernbHO BbIMNOTHUTD:

- MPONOXWUTb N30NMPYIOLLNIA MaTepran Mexay MoayrnemMm n 00bekToMm;

- 3aMeHuUTb NpeobpasoBaTerb;

- 3aMeHUTb MOAYIb;

- €Cnv KaHarn NpoAorKaeT WyMeTb, NPOBEPUTL 00LLee 3azeMneHne AD CUCTEMBI;
e ans DS-cuctem nocnegoBaTenbHO BbIMOMHUTE:

- MPOSIOXNTb N30NPYIOLLINA MaTepman Mexay KOHBEPTEPOM M OO BHEKTOM;
3aMeHUTb NpeobpasoBaTenb;
3aMeHUTb KOHBEPTEP;
€CNnn KaHar NpoaoSnKaeT WyMeTb, NPOBEPUTL obLLee 3a3emrneHne AD CUCTEMBI.

Puc. 7.14. BonbTmeTp B BNC-pazteme

7.7. Hactpouka A3 cuctemMbl Nnpu npoBeaeHUU AD KOHTponA

Mocne npoBepkn 0bLet paboTocnocoBHOCTM CUCTEMbI NPOBOAATCS CriedytoLme onepauum no onpeaeneHunto
aKyCTM4YeCKMX CBOMCTB 0bbekTa 1 HacTporike AQ cuctembl ansa nposeaeHns AQK (ykaszaHHble onepauumn MoryT
ObITb BbINOMHEHbI 40 Havana AQK, B pamkax OLEHKM BO3MOXHOCTW W/UNW onpeaeneHnst napameTpoB
nposegeHus ASK):

Cnoco6 reHepauuu

Ne n/n HavmeHoBaHue onepauuun Mopor, nb A3 umnynecos

1 [MpoBepka 4yBCTBUTENBHOCTU KaHaNoB OT koHTpOnbHOro go 80 WmutaTop Cy — HunbceHa, AKK

OnpepeneHve ypoBHs LLYMOB Ot 50 (sasenomo sbiue -
YPOBHS LLYMOB)

2
3 OnpepeneHne 3atyxaHns AD curHanos KoHTpOrnbHbIN Mmutatop Cy — Hunbcena
4

OnpegeneHve napameTpos

KOHTpOnbHbIN Mmutatop Cy — HunbceHa
AQD curHanos P pLy

OnpeaenexHne ckopocTu WmutaTtop Cy — HunbceHa,

5 KoHTponbHbIN o
pacnpocTtpaHeHus AD curHanos 3NEKTPOHHBIN UMUTATOP
. Mmutatop Cy — HunbceHa,
6 [1poBepka TOYHOCTM nokauum KOHTpOrbHbIN .
ANEKTPOHHBIN UMUTaTOP
ONEeKTPOHHbIV UMW YaapHbIN
7 KoHTponbHasa nposepka AQ cuctembl OT koHTpOnbHOro Ao 50 P ynap
mMmuTaTop
[Nepuroanyeckas npoBepka kayecTsa . Mmutatop Cy — HunbceHa,
8 puoa poBep KoHTponbHbIN pLy
ycTtaHoBku [MAD AKK
BHumaHume:

Mpwn nogrotoBke ASK 06BHEKTOB C HEM3BECTHBLIMU aKyCTUYECKMMI XapaKTepUcTUKkammn onpeaeneHme
YPOBHS LLYMOB, 3aTyXaHUs 1 CKOPOCTM pacnpocTpaHeHns AS CUrHanoB AOMMKHbI MPOBOAUTLCS 0
pa3paboTkm cxembl pacnonoxexus MA.
YyscTtBuTENBHOCTL 1A, NCNonb3yembix Npu onpeaeneHnn akyCTMYeCKUX CBOMCTB OObEKTa 1 NPOBEPKM
TOYHOCTU NOKaUUK, AOMKHA COOTBETCTBOBaTL TpeboBaHmaM pasagena 7.7.1.

Bce onepauun no HacTpolke 1 kKannmbpoBke NPOBOASTCS C peKkoOMeHOoBaHHbIMM B pasaene 7.5.2 napameTpamu
HacTponkmn AD kaHarmnos.
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PesynbTatbl onepaumi 1-5, 7 pekoMmeHayeTCst COXpaHsiTb B OTAEMNbHbIX darnax, onepaunto 6 4onycTumo
NpoBOANTbL OAHOBPEMEHHO C onepaumen 3.

Mpwv onpegeneHnn ypoBHS LUYMOB, 3aTyXaHWsl U CKOPOCTU pacnpoCTpaHeHnsi 06 beKT AOIKeH ObITb 3anofHeH
UCnbITaTENbHOWM CPEAOV — XKUAKOCTHI0 NPU rMAPaBANYECKOM UCMbITAHUM UK Fa30M — MPU MHEBMATUYECKOM.

Ons reHepaunn AQ MNyNbCOB TPaAULMOHHO UCNonb3yeTcs MCTOYHMK Cy — HunbceHa — nsnombl rpmudpens
anameTtpom 0,3-0,5 MM MexaHn4eckoro kapanaia. JonycTumo Ucrnonb3oBaTh NpU NPOBEPKE CUCTEMbI
3MNEKTPOHHbIA UMUTATOP CUrHarOoB, A4S KOHTPOMbHOWM NPOBEPKU — 3NEKTPOHHbIA UNW YAAPHBIA MMUTaTOP

(cm. pasgen 7.7.10). Ecnvn no3BoNsAT BO3MOXHOCTM CUCTEMBI, B psae onepawuii BMECTO S/IEKTPOHHOIO
nMmMTaTopa MOXET UCMONb30BaTbCHA U3NyYeHne KanMbpoBOYHbIX MMNYNbCOB MoaynsmMu DDM-cuctemsl, a Takke
AKK (cm. Tabnuuy Bbiwe 1 pasgensl 7.5.3.5, 7.7.1).

KoHTpornbHasi npoBepka AQ cucTeMbl MPOBOAUTCS HEMOCPEACTBEHHO Nepes HavyanoMm, Npy AnuTenbHbIX
nepepsbiBax v nocrne 3aseplueHns ASK.

Onepau,mw no HaCTDOIZKe n KaﬂM6pOBKe, KaK npaBuio, BbINOJTHAKTCA ABYMA cneunannctamm — oauH
npon3BognT U3JTOMbl UMUTATOPA, ,Cl,pyFOIZ HaxoguTca 'y AD cucremsbl. I'IpM 9TOM MeXAy HUMU OOJKHa
nogaepXxXmBatbCA yCTOVIHMBaﬂ pagnocBA3b.

7.7.1. NpoBepka YyBCTBUTENBLHOCTU (KannbpoBka) kaHanos/lAJ

MpoBepka YyBCTBUTENBHOCTHU (KanmbpoBka) MAD BbIMONMHAETCS C Lenbio NPoOBEPKM paboTocnocobHOCTH
Ka)xJoro kaHara v BCell CUCTEMbI, @ Takke kadyecTBa ycTaHoBkM MAD Ha NOBEPXHOCTbL KOHTPOSIMPYEMOro
obbekTa. KannbpoBka BbINoNHAETCA nocrne yctaHoBku MAJ, nocne okoH4YaHnsa A KOHTPOS, a Takke B cryvae
anuTenbHbIX (Gonee 24 yacoB) NepepbIBOB B MPOLECCE UCTbITAHUS.

Bce onepaumu no HacTpoiike AD cucTeMbl (onpeeneHne ypoBHS LLYMOB, CKOPOCTU pacnpocTpaHeHu st
CUrHanoB) AOMKHbI MPOBOANUTLCA C NpeaBapuTenibHO KanvépoBaHHbiMU MAJ.

Mockonbky amnnutyaa umnynsca nmmutatopa Cy — HunbceHa coctaenset 95-98 ob, ans koppekTHown
permcTpaumm Takux amnnutyg B cuctemax DDM-1 npu kanmbpoBke HYXHO 3adatb ycunexve 26 ab n npu atom
cneauTb 3a OTCYTCTBMEM 3allkana. lNocne npoeedeHus kannubpoBky koadpduumneHT yecunennss DDM-cructembl
[OImKeH ObITb YCTAHOBMEH Ha 3HaYeHWe, NPUHATOE AN NPOBEAEHNS UCMbITaHWS.

PekomeHayeTcs BbINONHATL Kannbposky NMAD Ha KOHTpONbHOM nopore (cMm. pasgen 7.7.2). B atom cny4yae
MOXeT ObITb 3apermcTpmMpoBaH OTKINK OT COBLITUA MCTOYHMKA KannBpOBOYHbIX MMMNYIbCOB Ha coceaHmx MAD.
OpHako B crny4ae BbICOKOro yPOBHS LLYMOB MMM A115 UCKMOYEHNS BIIMAHUS NepeoTpaXKeHn CUrHanoB
A0MyCTMMO NOBbLICUTbL Nopor Ao ypoBHsa 50—70 ab.

PekomeHayeTCcs NPUMEHSTb Kak pyYHYH KannbpoBKy, Tak 1, npu Bo3aMoxHocTn, AKK (mpumeHeHune
aBTOMATUYECKON KannMbpPOBKN HE OTMEHSIET PYYHYHO).

7.7.1.1. Py4Has kannbpoBka

Py4yHas kanubpoBka BKMOYaeT Tpu-yeTbipe nanoma nmmutatopa Cy — HunbceHa y kaxgoro NAQD yepes

90-120 rpagycoB. imutaTop fomkeH HaxoguTecs Ha pacctosiHum 20-50 mm ot MAJ3. Kanubposka MNA3
nponsBoauTcst Ha ypoBHe 95 + 5 0b, pa3bpoc cpegHen aMmnnmMTyabl M3NTOMOB MMUTATOpa MO KaHarny He JOJDKEH
npeBbiwaTth +3 Ab oT cpegHel amnnnTyabl KaNMOPOBKM ANS BCex KaHanoB. Pe3ynbtathl kannbposku MAS —
KanMbpyembiv kaHan n amnnuTyabl AQ MMNYNbCOB — 3anucbiBatoTCs B Tabnuuy kanmbposku Pabodero
npoTtokona ASK.

an/IMep OUEHKM pe3yrbTaToB KaﬂVI6POBKI/I npmBeaeH B Tabnvue Hmxe:

Amnnutyaa wanowma, ob CpepHsas CpaBHeHMe co cpefHen
Ne MA3 amnnutyaa no aMnnuTyaon no Bcem PesynbTar
1 2 3 KaHany, ab kaHanam, ab
1 95,0 93,0 96,0 94,7 0,4 BbinonHeHo
2 92,0 93,0 92,0 92,3 -1,9 BbinonHeHo
3 94,0 95,0 95,0 94,7 0,4 BbinonHeHo
4 90,0 91,0 91,0 90,7 -3,6 He BbInonHeHo
5 97,0 99,0 98,0 98,0 3,8 He BbinonHeHo
6 95,0 94,0 96,0 95,0 0,8 BbinonHeHo
CpepgHsisa
amMnnnTyaa, 94,2
ob

PekomeHayeTcs Takke 3anucbiBaTb B TabnMLy kanmbpoBku cepuiiHbin Homep MAS (unun nHave
ngeHTndnumpoBaTb kannbpyembin MNAJ) n npegycunutens/moayns/koHBepTepa.
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BHumaHwme 1:
AMNAMTYObl CUTHANoB OT umMuTaTopa Ha bnwkarwem NA3 gomkHbl HaxoauTbes B pavioHe 90 + 100 ab,
1 NpK 9TOM He JOMKHO ObITb 3alkana. B cnyyae 3awkana ogMHakoBble perMcTpupyemMble amniamTyabl
B 4B He rapaHTpyloT 0ANHAKOBOW YyBCTBUTENBHOCTMW.

BHumaHue 2:
Bo Bpems pyyHOn KanmbpoBkn He0bXoaMMO NOCTOAHHO OLEeHUBaTb COOTBETCTBME HOMepa MAD, Homepa
TOYkM obbekTta ASK 1 curHana ot nmmutaTopa. PekomeHayeTcs Crnonb30BaTb OKHO CUHXPOHHOMO
NPOCMOTPA, a TakKe BPEMEHHOE OTKIYEeHNe OTOBPaXeHUS NULIHMUX KaHanoB.

7.7.1.2. Kanu6poBka nsny4yexHmem NAJ

Kannbposka nsnydennem NA3 goctynHa ans DDM-cuctem. Ecnn BO BpeMs UCMbITaHWS LLESNKHYTb MbILLbLO MO
uBeTHoMy kBagpaTtuky MNAD Ha naHenu kaHanoBs, COOTBETCTBYHIOLLMI KaHal HA4YMHAET reHepnpoBaTb UMMYIbChbI
C napameTpamu, 3agaHHbIMK Ha Bknagke «Kanubpatop» ananora «lapameTpbl kaHanos» (cMm. puc. 7.8). MNpu
3TOM Ha LUBETHOM KBagpaTuke y HoMepa KaHana otobpaxaeTcs curHan kanmbposku (cM. puc. 7.15).

B darine ALD onopHbIn nMMynbC NnoMevyaeTcs HyreBbiM 3Ha4YEeHMEM aMMANTYAbl, HO KOPPEKTHLIMU BPEMEHEM
perncTpauum n HOMepoM kaHana (cm. puc. 7.16).

[T B~
2 EBF I

<

Puc. 7.15. Kanubposka nanyyeHuem lNA3. Usnyyaet kaHan 2

Aunantyna [nB] / Bpena [c]

95.0
75.0

u [ ] [ ] [ ] [ ] u n ] [ ]
b5.0

HELI- B - 2. : - : HE
35.0
15.0

u u [ ] [ ] [ ] u [ ] ] [ ]
-5.0'75.937 77.907 79.877 81.847 83.817

CHHXPOHHBIR TEKCTOBBIA NpoCMoTp MMAyNbcoB A3

Homep | Hata | Bpemn | Bpema (c) | Kanan | ApannaTya... | MARSE | JnuTensHocTs .. | BriGpoce | Fnarn | Tun

1 270713 07:45:19.611146 80 a3 413 162e.. 1689 60 --- MM
2 270713 07:45:19.610464 80 04 373 102e.. 618 7 --- MM
3 270713 07:45:19.609641 80 05 46.8 307e... 3600 278 --- MM
4 2707.13 07:45:19.609253 80 06 0.0 140e.. 1 0 .- M.
5 2707.13 07:45:19.610281 80 a7 62.9 1.96e.. 4226 406 .- M.
< >

Puc. 7.16. Kanu6pogBka usnydyeHuem lNAJ3. Usny4yaet kaHan 6

7.7.1.3. ABTOMaTu3npoBaHHasi KanMbpoBKa

ABTOMaTM3npoBaHHas kanubpoBka Takke npegycmoTpeHa ans cuctem DDM, BbI3biBaeTcH, HacTpamMBaeTcs

1 3anyckaeTcs Yepes NyHKT MeHio «Jlokaums — HoBas kanmbposka kaHanoB» (CM. puc. 7.17).
ABTOMaTM3NpOBaHHAas KanmbpoBKa NO3BOMSAET OLIEHUTb YPOBEHDb LUYMa, Ka4eCcTBO ycTaHoBKM [MAD, paccTosiHne
n PBI mexay MNMAS, yTOYHNTb NapameTpbl fokauuu.

ABTOMaTM3NPOBaHHAs kanMbpoBka NPoOM3BOAUTCS, Kak NMPaBMIio, HENOCPEACTBEHHO Nepe Havanom A3K,
nocne okoH4aHuns ASK, a Takke B criydae nepepbIBOB B XO4e UCMNbITaHMs. ABTOMaTU3MpoBaHHasi kanubposka
MOXeT ObITb NpOBeAEeHa 00 PYYHOW KannOpoBKM ANS BbISIBNEHUS «MpobnemHbix» MAD.

BosmoxHOCTM 1 npoueaypa aBToMaTU3MpoBaHHOW KanubpoBku noapobHo onvcaHsbl B rmase 11 [39].
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MapameTpel KanuBpoekw X
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MpodHE 4NA TECTOE M KANHOPOEKH

| S

-

HacTpokiku TECTOE W KanHEpoBKH

M HOMHUTENE 417 BRIEOAHMON BEAHYMHE! 53:
OUEHKEMW KSYECTES

TecT wyra | TecT kanuopoBkM |

KanuﬁpoBKa| ,D.onongrr.-Ho| FPUETR |

Puc. 7.17. NMapameTpbl aBTOMaTU3UPOBAHHON KannbpoOBKU

7.7.1.4. ABTOomaTtuyeckas kanubpoBka kaHanoB (AKK)
AsTOoMaTnyeckas kanmbposka kaHanos (AKK) B HacTosiee Bpems goctynHa ans cuctem DDM-2 n MA3 GT-200.

AKK npegHasHauyeHa ans oueHkn kadectBa yctaHoBkM [AD. Ecnu AKK kaHana BkMoYeHa, kaHan
nepmoamnyveckn nanyyaet B 00 bEKT OTHOCUTENBHO cnabblii CUrHanm, PerMcTpupyeT U aHanmnanpyeT ero OTKIUK OT
CTPYKTYpbl 06BbEKTa.

[nsa HacTpoiku NapamMeTpoB aBTOMAaTMYECKOW KannbpoBKM KaHAroB criedyeT BblOpaTh KOMaH4y MEHI0
«HacTtpowikn — MNapameTpbl kannbpaToposy. [ocne atoro nosensieTca gnanor «MapameTpbl kKaHanoBy,
OTKPbIThIN Ha Bknagke «Kanubpatop». MNopsgok HAacTporkn kanubpaTtopa onuncaH B pasgene 7.5.3.5.

B pexxume AKK pekomeHayeTcs Mcnonb3oBath:
e 3HayeHue ONMTEeNbHOCTH, paBHoe 1;
e  3HayeHus YacrT. H. (kKl'y), YacT. B. (kl'y) 1 Smax, yctaHaBnmMBaemble No yMOMYaHuo Ans ykazaHHoro Tvna MAQ:
- ana MNA3 GT-200(B) ato 164,5 k', 185,0 k' 1 1,2 COOTBETCTBEHHO;
- ana MAS3 GT205(B): 84 kl'y, 93,5 kyn 1,2;
- ana NMNAS3 SNK-15: 90 kl'y, 110 kl'y, n 1,25;
- ana MAQS MK30-300(B): 97 'y, 119 kMu n 1,2;
e B pasgene MNaBHble: punbTpbl 30-500 kMU, yecuneHue 36 ab, nopor 80 ab;
e B pasgene Ocuunnorpad: 4-ta guck. 1000 kl'u, k-Bo To4ek 4000.
Mpu 3anycke AKK B nereHge okHa 4aCTOTHOrO CrekTpa COOTBETCTBYIOLLEro kaHana (cm. puc. 7.18) npusoaunTcs
Bblpa)xeHHas B NPOLeHTax OLleHKa KayecTBa ycTaHoBkM [1AD (BTOpoK crnipaBa napaMeTp) 1 3HadeHne Smax
(nepBbIV cnNpaBa NnapameTp) — KpUTEPUN KayecTBa ycTaHoBku [1AD.
PekomeHayeTca ncnonb3oBaTb AKK kak oTaenbHoOe nsmepeHme 4o 1 nocre, a Takke B criydae 3HauymTenbHbIX
nepepbiBoB B xoae AD KOHTPOns.

E 2. CnekTpansHan naoTHocTb (MKB/MIL... E@

1-1/02 179 1001104

Puc. 7.18. NMpumMep 4YacTOTHOro CreKkTpa B peXume aBToOMaTU4eCKOM KanMbpoBKK KaHamnNoB
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7.7.1.5. CpaBHeHue pexXxMMOB KarimbpoBKU

Tun kanu6poBKu Tun A3 Ha3HaueHue U3ny4yeHue HacTtpoiika BknroueHue
CUCTEMBbI
Manyyennem NAJ DDM-1 OTHOCcuTEenbHas MA3 Onanor [NaHenb kaHanos
DDM-2 OLleHKa Ka4yecTBa «MapameTpbl
ycTtaHoBku A3, KaHanoB —
onpeaeneHue Kannbpatop»
cKkopocTu 3ByKa, PBI1
mexay NA3
ABTOMaTM3UPOBaHHas DDM-1 TecT wyma, MAS Ownanor MMyHKT MeHIo
KanmbpoBka DDM-2 nony4yeHne AaHHbIX «MapameTpebl «JTokauus —
Ons aBToMaTU4eCcKomn KaHarnoB — Hosas
paccTtaHoBku MAD Kanubpatop» KannbpoBka
KaHarnoB»
PCI-1 TecT wyma, BHewwHun Ownanor MMyHKT MeHIo
PCI-2 nony4yeHne AaHHbIX 3MNEKTPOHHbIN «MapameTpbl «JTokauus —
ONs aBTOMaTU4YeCKomn nmuTaTop KaHanoB — Hoas
paccTtaHoBku MAD Kannbpatop» KannbpoBka
KaHarnoB»
ABTOMaTMYeECKas DDM-2 OueHka kavecTBa MA3 Onanor MMyHKT MeHI0
KannbpoBka KaHanoB yctaHoBkm MA3 «MapameTpbl «HoBoe
(AKK) KaHanoB — NamepeHune»
Kannbpatop»

7.7.1.6. TMpuymHbI N cNocobbl ycTpaHeHUsA NpobriemM ¢ YyBCTBUTENbHOCTLIO NMAD

Hwxe nepeyncneH nopsagok 4eNCTBUA, NpeanpUHUMaeMbIX B Crlydae OTCYTCTBUA OTKIIMKA OT U3foma
nMmTaTOpa UM NOHMXKEHHON YyBCTBMTENBHOCTM AD KaHana (CM. Takke pasgen 7.6).

O6LwWue NpUYMHbI NOHMXKEeHHOM YyBcTBUTeNbHocTU MAD:
HencnpaeHocTb MAD;

nepekoc NA3;

CINULLIKOM Marnasi Unv CnuLLIKoM 0onbLuasi CTeneHb npmxmnva MA3 k NOBEPXHOCTU 00bekTa;

HepoBHaA NOBEPXHOCTb 00bekTa;
OTCYTCTBME UMM HEOOCTATOK KOHTaKTHOM CMa3sKu;

NOCTOPOHHME TBepAdble YacTuubl Mexay NAS 1 NoBepXHOCTLIO 06beKTa.

Onsa cuctem Tuna PCI (Hanbonee BeposATHbIE NPUYMHBI: Ka4eCTBO ycTaHoBKM MAD, aedeKT curHanbHoOro
kabens, nedekt MNMAJ, gedekT npegycunuTens):

npoBepuTb kavyecTBO ycTaHoBku [AD. MNpu HeobxognmocTu nepeyctaHoBuTb A B Ton e Touke nMbo
B COCeHEN;

NpPOBEPUTb CUrHanbHbIN Kabenb — BU3yarbHO, a TakKe Ha Hanuune NoCTOSHHOro HanpskeHust 24 B Ha
paszbeme kabens, NoAKMYaeMoM K NpeaycunuTento (TECTEPOM UMM BONIbTMETPOM, CMOHTMPOBAHHBLIM
B BNC-pasweme);

BM3yarbHO OLEHUTb CoCcTosiHME Kabens MAD — npegycunutens;

3ameHnTb MNAS Ha 3anacHow;

3aMeHNTb NpeaycunuTens Ha 3anacHowu;

nepekntountb MAD Ha gpyron AS kaHan;

3aMeHWTb CUrHanbHbIV kabenb.

Ons cuctem Tuna DDM (Hanbonee BeposTHbIE NPUYMHBI: B @HANOroBOM YacTu — Ka4ecTBO ycTaHoBKM [AJ,
npobnemsbl ¢ pasbemamu kabens MNMAS, nedekt MNAJ; B LmdpoBo YacT — gedekt moaynsi coopa AaHHbIX,
aedekT kabensa AaHHbIX):

npoBepuTb ka4yecTBo ycTaHoBKM [MAD. Mpu HeobxoammocTn nepeyctaHoBuTb MNAD;

BM3yaribHO OLEHUTb cocTosiHMe Kabens MAS — moaynb cbopa AaHHbIX;

BM3yarbHO OLIEHNTb COCTOSIHME BXOOSALLErO 1 BbIXoAALEro (Unv TepMmHaTopa) kabenem gaHHbIX:
COCTOsIHMEe 0D0N0oYKM Kabensi, Nepekoc pa3beMOB, KA4eCTBO 3aTSXKKN raek pa3bemMoB;

3ameHuTb NAD Ha 3anacHowm;

3amMeHnTb Moaynb cbopa AaHHbIX Ha 3anacHon (TpebyeT nepesarpysku CUCTEMBI);

3amMeHUTb kabernb AaHHbIX (TpebyeT nepesarpysku CUCTEMbI).

Ons cuctem Tuna DS (Hanbonee BepoATHbIE NPUYMHbI: B @aHAINIOrOBOW YacTu — Ka4yecTBO ycTaHoBKM MAJ,
npobnemsbl ¢ pazbemamu kabens NAJ, aedekt MNMAJI; B undpoBon Yactn — gedekT KoHBepTepa, 4edekT
kabens gaHHbIX):

npoBepuTb kayecTBo ycTaHoBku MAJ. MNpu HeobxoanmocTu nepeyctaHoBuTb MADJ;
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e  BM3yanbHO OLEHUTb COCTOsIHNE kabens MAD — KoHBepTep;
e  BM3yanbHO OLEHUTb COCTOSIHUE Kaberns AaHHbIX: COCTOsIHME 000MnoYkn Kabens, COCTOSHNE pa3beMOB;
e 3ameHuUTb [MAD Ha 3anacHowm;

e  3aMeHUTb KOHBEPTEp Ha 3anacHo (TpebyeT nepesarpysku CUCTEMbI);

e 3aMeHUTb Kabernb AaHHbIX (TPebyeT nepesarpysku CUCTEMBI).

Mocne BbINOMHEHUS KaXX4oW npoueaypbl Anst NPOBEPKU AOCTAaTOYHOCTM NPeanpuHATLIX Mep Heobxoanmo
NPOBOAMUTb PYYHYHO KAanMOpOBKY AaHHOrO kaHana.

7.7.2. OnpegernieHne YPOBHS LWYMOB U KOHTPOJILHOrO nopora

YpoBeHb LLYMOB OLEHOYHO onpeaenseTcs npu nogrotoske A3K, a Takke Bo BpeMsa 15-30-MUHYTHOWM
BblAEPXKN JaBNEeHNs B Te4eHne npeaBapuTerbHOro UCMblTaHNA AN BCEX KaHamnos.

Mpn nogrotoeke ASK Ha npeacTaBuUTENbHYIO YacTb 06bekTa (0beyanky, HULLE cocyaa, yHacToK
TpybonpoBoaa) yctaHaBnmeatoTca 1-2 NAD. [Ina TOYHOWM OLIEHKM YPOBHS LLIYMOB NPOBOAUTCSH 3aNUCh

AD faHHbIX CO 3HayYeHveM nopora, 3aBeAOMO MNPEBbILIAKLLMM YPOBEHb LLYMOB (Hanpumep, 60 ab), n no
KaXxoMy KaHany onpegensieTcs NMKoBOe 3HaYeHne nomex no auarpamme «Amnnutyga wyma [ab] / Kanany.
MockornbKy ypOBEHb LIYMOB HEOOXOAUMO OLEHUTb Kak MOXHO TovHee, ang DDM-1 cuctem ycuneHne
ycTaHaBnvBaeTcs Ha 40 ab.

Ha3sHayeHHOe 3Ha4YeHne KOHTPOSIbHOro nopora (MM nopora CUCTeMbI NPU perncTpaumum AaHHbix) npy ASK
OOMXKHO 6bITb Ha X Ab 6onblue NMKOBbLIX amnnUTyA NoMex 1 WyMoB annapaTypbl. Kak npasuno, ans
SonblumHcTBa 06bekToB X = 6 Ab.

YpoBeHb UMMYJIbCHbIX MOMEX OnpeaenseTcsa B COOTBETCTBUN C MONOXeHUaMu pasgena 6.4.2.

3Ha4eHne KOHTPOJIbHOro nopora HM B KaKkOM Criyydae He OOJ1IKHO ObITb Oonee 50 ob. B NPOTUBHOM Clly4ae
HeobxoaMMo NPUHATb MepPbl K CHUXXEHUIO YPOBHA LLUYMOB B COOTBETCTBUIK C MNOJIOXEHNUAMU pasaena 6.4.3.

PekomengyeTcsa gns Bcex NAD ogHoro o6bekTa, a Takke ans BCeX OOHOTUMHBLIX 0OBHEKTOB, NOABEPraeMbIX
A3K, ncnonb3oBatb 04MHaKOBbIE 3HaYeHNs nopora. B criyyae ecnv pasHbiM 30HaM 06bekTa COOTBETCTBYHOT
pasHble YPOBHW LLyMa, KOHTPOSbHbINA NOPOr NPUHUMAETCS MO 30HE C MakKCMMarbHbIM YPOBHEM LLUyMa.
Vcnonb3oBaHWe pasHoro nopora Ans kaHanoe BeAeT K olnbkam B onpeaernieHnn KoopanHaT UCTOYHMKOB, B TOM
yucne ns3-3a Toro, YTo 3HayYeHMe Hambornee nogxoasilen Ans NPoBeaeHNs NTOKaL MM CKOPOCTU MOXET 3aBUCETb
OT ypOBHS nopora. Ecnu ypoBeHb Lyma no 04HOMY UV HECKOMbKMM KaHaram HaMHOro BbILLE, YEM MO APYIrvM,
WCTOYHWK LLIYMa AOMKEH ObITb BbISIBNIEH U UCKIOYEH (CM. pa3gen 6.4).

MecTo nsmepeHusi ypoBHs LwymoB dukcupyetcs B Paboyem npoTtokone ASK.

Mpw oLeHKe JOMYCTMMOCTU YPOBHS LUYMOB M CMOCOGOB €ro CHIPKEHWSI BO BPEMS! BbIAEPXKKM AaBMeHus!
B TeYeHne npeaBapuTesibHOrO UCMbITaHNUSA crieQyeT PYKOBOACTBOBATLCS NMOMOXKEHVsIMU pasgena 6.4
HacTosLwero PykoBoacTea.

7.7.3. 3aTyxaHue, nopor oLueHKM U MaKCMMalribHO Jonyctumoe paccrtosiHue mexay NAJ

NamepeHune 3aTyxaHuss AQ curHanoB NpoBOAUTCS ANS onpedeneHns 4onyCTUMOro NoporoBoro paccTosHuS,
MCronb3yemoro npu onpeaeneHun pacctosiHmsa mexay MNMAQ3, 1 Ana KOPPEKTHOTo BbIYMCNEHNS NOKALMOHHOW
amnnuTyabl cobbITUA.

Pervctpaunst AQ AaHHbIX BbIMOMHAETCS Ha KOHTporbHOM nopore. s DDM-cuctem ycunenve
ycTaHaBnmBaeTcs Ha 26 nnn 34 ab.

[ns onpepenenns 3atyxaHus ncnonbayetcst umutatop Cy — HunbceHa — n3nom cepaeyvHmka aBToMaTu4eckoro
kapangawa gnametpom 0,3 unm 0,5 mm 1 TBepgocTbio 2H (cm. puc. 7.19). M3nombl BbINONHSOTCA Npu
pacnonoxeHun kapangaiua nog yrrnom 30° k noBepxHocTu. [Npu aToM BbibMpaeTcs npeacTaBuTenbHas 4acTb
obevankm obbekTa (yd4actka Tpybonposoaa) 6e3 natpybkoB, nepexofoB, ycraHaBnmBatoTcs asa [NAD Ha
paccTtosiHum 3—10 M, B 3aBUCMMOCTU OT pa3mepa obbekTa, Mexay HUMM pa3medaroTcsd Tovku ¢ warom 0,2 m Ha
auctaHuum oo 1 m u ¢ warom 0,5 m Ha guctadumm ot 1 go 3—10 M. [ns uMnMHAPUYECKNX OOBEKTOB TOUKM
pa3mevaroTcs Kak BOOMb 06pa3sytoLLen, Tak U MO OKPY>KHOCTU, HA PACCTOSIHNE HE MEHEE MOJIOBUHbI €€ OJTMHBbI.
[na NpoTspkeHHbIX OOBEKTOB LieNecoobpasHO OLEHUTb 3aTyXaHWe Ha MakCMMarbHO BO3MOXHOM paCcCTOSIHUN,
Ha KOTOPOEe MOXET PacnpoCTPaHUTLCS CUTrHar.

Oanee BbinonHsaT o 3—-5 na3nomos umutatopa Cy — HunbceHa B kaxgow Tovke, UKCnpyst MHopmaumio
O pacCTOsiHUM OT TOYKM n3noma o NAJS kak KoMMeHTapum B doann gaHHbIX. [epBas cepus N3nomMoBs
BbINoOSTHAeTCSA Ha paccTosaHum 20 mm oT MAD. B ganbHelwem ncnonb3yeTcs yCpeaHEHHoe No ABYM
HanpaBneHUsAM 3Ha4YeHne 3aTyxaHus.
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Hnumna 3 mm
Kapandaw Auamemp 0,5 mm
\ Teepdocms 2H
Hanpasnswoiuan
Hacadka
o 7.0 c
,;-_.;* —» 09

Puc. 7.19. UcTouHuk Cy — HunbceHa

[Mpumepbl KPMBbIX 3aTyXaHWs, NOMYYEHHbIX NPY MOPaBINYECKNX NCbITaHUAX CHEPUHECKNX pe3epByapos.,
npvBegeHbl Ha puc. 7.20.

Attenuation characteristics
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26-AD-01, 18,84 m, 30 mm,19Mn5 DIN17155, rugpouncnbitTaHue
E-901/3, 10,5 m, 25 mm, 09IM2C, rugpouvcnbiTaHne

EO-5, 16,66 m, 35 mm, Welten 60, rugponcnbiTaHme

EO-2, 16,22 m, 35 mm, Welten 60, rugponcnbiTaHme
50-TK-211, 23,52 m, 25 mm, SA 516-70, rugponcnbiTaHne

Puc. 7.20. PeaynbTaThl onpeaeneHna 3atyxaHusa ansi cpepuyeckux pesepByapoB

arON~

B cooTtBeTcTBUM C nonoxeHuamun pasgena 5.1 MNb 03-593-03 [6] B cniyvyae MHOrokaHanbHOM pacyeTHOMN
nokaumm paccrosiiue mexay NAS BbIOMpatloT Takum 06pasom, 4Tobbl curHan ot ummtatopa Cy — HunbceHa,
pPacnonoXeHHOro B FI06OM MeCTe KOHTPONMPYEMOW 30HbI, OBHapy>KMBarncst TeM MUHUMarnbHbIM KONMYECTBOM
npeobpasoBaTtenen, koTopoe TpebyeTcsa Ang pacyeta KoopauHar.

Mpu ncnonb3oBaHMKM 30HHOW Nokauun pacctosHre mexay MNMAD 3agatoT Takum obpasom, 4Tobbl curHan AD oT
nsnoma nmmtatopa Cy — HunbceHa (nubo curHan A3 ot gpyroro nmmntatopa AJQ) pervctpupoBarncs B Niobom
MECTE KOHTPONMPYEMOWN 30HbI XOTs Obl ogHUM [MAD 1 MmMen amnNnNuTyay He MeHblue 3agaHHon. MakcmansHoe
pacctosiHne mexay MNAS He gomkHo npeBbiwaTh 1,5 noporosoro. MNocnegHee onpeaensitoT Kak pacCcTosiHue,
npv KOTOPOM aMnnuTyda curHana ot nmutatopa A (n3noma rpudens kapaHgalla) paBHa NoporoBoMy
HanpsbkeHuto (cMm. puc. 7.21).
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Af0B,)

A

A - nukoean amnnumyoa, 06

Ay - NOP0a KOHMPOMsHEIT

A, - nukosas ammnumyda uecmodHuka Cy — Hunscena Ha pacoemossuu 0.02 m om A3
A, = NUKOSAR AMITIUATYOE HENDEDLIGHEIX MOMEX

d - paccmosHue

- = IOPO20808 PACCTNOAHLIE

Ony = MEKCUMENEHOE DACCINOAHUE MY A

Puc. 7.21. MakcumanbHoe pacctosiHue mexay MNAJ3 B cooTBeTcTBUM C B 03-593-03

B oaHHom PykoBoacTBe Mbl peKOMEHAYEM MCMONb30BaTb HECKONBLKO Bornee xecTkne TpeboBaHus cTaHaapToB
EN 14584 n EN 14495, npuBeneHHble ganee.

Onsa nnaHapHoOM nokauuu:

B cooTBeTCcTBUM C nonoxeHuamun pasgena 7.1.2 EN 14584 MNMAS gomkHbl pacnonaratbCsi Ha TaKOM PacCcTOAHUM
Opyr oT gpyra, 4Tobbl UICTOYHKK C ncxogHow amnnutygon Ha K ab (cm. Tabn. E.4-1 EN 13445-5) meHbLue, yem
amnnutyga nmmtatopa Cy — HunbceHa, pernctpmpoBarncs He MeHee Yem Tpems MADS 1 noumposarncs

C AOCTaTO4YHOWN TOYHOCTbLIO B MO0 ToUke 06bekTa. [pyrumm cnoeamm, pacctosHne mexagy NASD OomkHO 6bITb
He Gornblue paccTosiHMs dumax, HA KOTOPOM curHan ot umuTatopa Cy — HunbceHa ocrnabnsietcs Jo 3Ha4YeHus,
paBHOro KOHTPOSILHOMY MOPOry MIOC 3HaveHne daktopa K (Takoe 3HaveHne Takke HasbiBaeTCsl MOPOrom
OLIEHKMN).

Mopor oueHkn Ae — 3HaYeHMe nopora, UCNonb3yemMoe A aHanu3a AaHHbIX KOHTPOIA, MPUMHUMaeTCcs
pPaBHbIM KOHTpOJIbLHOMY nopory Ap nntoc 3Ha4yeHue ¢pakTopa K.

Takmum obpasom, Hanpumep, anst ctanu 09IN2C, onsa kotopor K = 12 gb, n npu ycnosumn, 4TO NMKOBOE 3HaYeHne
HenpepbIBHbLIX NOMeX paBHO 24 Ab, KoHTponbHbI nopor Ap 6yaeT coctaensaTte 30 ab, a nopor oueHkn — 42 ab.

MakcumanbHoe pacctosiHue mexay NAD onpegensieTcsl Kak Touka nepecevyeHUs KPUBOM 3aTyxaHus
M NMHUK nopora oueHku Ae (cMm. puc. 7.22).

Mo AaHHbIM M3MEpPEeHUs 3aTyxaHns AormkHa ObiTb 3anonHeHa Tabnuua 3atyxaHua (guanor «JononHuTENbHbIE
onuuu nokaumm — KoadhpmumeHT 3aTyxaHunsa») 1 NOCTPOEHA KpuBasi 3aTyxaHusi, onpegenieHo NoporoBoe
paccTosiHue mexay MNAD 1 MoxeT BbITb onpeaerneHa nokaunoHHas amnnutyga cobbituin AD (cm. pasgen 7.7.6,
a Tarxke npunoxexHve A EN 14584).
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A, - MOpo2 KOHMPONEHED
A, - NOPOE OUBHKU
A, - nukoeas amnnumyda ucmoqHuka Cy — Hunscena va pacemoaauy 0,02 m om MNTA3
A, - NUKOSAA aMIumyda HEMDePESHLIX MOMEX
d - pACCMORHUE
K - chakmop
e - MEKCUMENEHO JONYCMUMOS PECCMOAHUE Mexdy MAS

Puc. 7.22. OnpegeneHne MakcMmManbHO JONYCTUMOrO paccrosiHus mexay MAD ans nnaHapHoOW nokauum

[ns 30HHOM Nnokauun:

B cooTtBeTcTBUM € nonoxeHuamu pasgena 7.1.3 EN 15495 makcumanbHoe pacctosHue mexay MNMAD He JOImKHO
npesbiwatb 1,5 drxr (MOPOroBoe paccTosiHKE).

MoporoBoe pacctosiHue B cooTBeTcTBUU € EN 15495 — 310 paccTosiHMe, Ha KOTOPOM UMNYJSILC OT
usnoma umurtatopa Cy — HunbceHa cTaHOBUTCSA paBeH NOPOry oLueHKu Ae.

Mopor oueHkn onpegenseTcs kak amnnuTtyaa nmmtatopa Cy — HunbeceHa An Ha pacctosiHum 0,02 m ot MAD,
yMeHbLUeHHas Ha Kz (cm. puc. 7.23). B cootBeTcTBUM ¢ EN 15495 3HaveHne Kz npuHMMaeTcs no gaHHbIM
COOTBETCTBYIOLLEro cTaHaapTa. [ns ncnbiTaHuin, NpoBOAUMbIX B COOTBETCTBMM C HACTOSILLMM PykoBOACTBOM,
3HaveHue Kz npuHumaetcs kak 50 gb.

KoHTponbHbI nopor Ap JOMKEH ObiThb BbIlLE 3HAYEHUS HEMPEPbIBHbLIX MOMEX AN M MEHbLLIE MOpora OueHKN Ae.
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M A, - NOpo2 KOHMPONEHED

Ag - TOPO2 OUBHKY

A, - nuxkosas amnnumyda ucmoqHuka Cy — Hunscera Ha pacemosauu 0,02 m om MTA3S
A, - MUKOSAA aMinumyda HEMNDepLISHLIX MOMEaX

d - PACCIMORHLIE

K, - AHGUENUE, BbMUIMAaEMoe ud A, Oa MofyHenus A,

O = NOPOSOBOE PACCMOAMUE

Puc. 7.23. OnpeaeneHne NnoporoBoro paccrosiHus mexay NMA3 ansa 30HHOM NnokKauum
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7.7.4. HeKOTOpre TUMUYHbIEe 3HAa4YeHUA 3aTyXaHnA U MaKCUMaribHO AONYCTUMOro pacCToAHUA MeXxay NnA3

Mpu BbiNOMHEHNM AD KOHTPOINS KOHKPETHbIE KOS MPMLMEHT 3aTyxaHus 1 MakCumanbsHO JOMyCTUMOe
pacctosiHue mexay MNMAD 3aBMCAT OT MHOXECTBa (PaKkToOpOB, U UX CneayeT onpeaensaTb B COOTBETCTBUM

C nonoXxeHuamu pasgena 7.7.3 HacTosawero PykoBoacTtsa. [pn 3TOM MOXHO OPMEHTUPOBATBLCS Ha 3HAYEHMS,
npuBeaeHHble Hke (ons NMAD tuna GT200 B nonoce Yactot 100-200 klMu):

3aTtyxaHue:
e okono 4 gb/m gna cocynoB 1 Tpy6onpoBoaoB npu NHEBMoMCTbITaHNAX unu npyu ASK no razoobpasHon
cpege;

e okono 8 gb/mM gna cocynoB M TpyOONPOBOAOB C MPOAYKTOM UMK NPU TMOPOUCTbITAHUSX NPU TOMNLWUHE
CcTeHkn meHee 50 mm;

e okono 4 gb/m gnsa cocynoB v TpybonpoBOAOB C MPOAYKTOM UMK NPY TMOPOUCHbITAHUSX NPU TOMLWMUHE
CTeHkn bonee 50 mm;

e okorio 1 gb/M npu KOHTpoOne No NPOAYKTY ANs TpyGoNpOBOL4OB 1 pe3epByapoB MPU UCMOb30BaHUK
HM3KoYacTOTHbIX [MAD.

MakcumanbHoO gonycTtumoe paccrosinue mexagy NMAD Ansa ToyHOW nokauuu:

e [5151 COCYAOB N TpybGONpOBOAOB Npy NMHEBMoUCTbITaHMK unu npu ASK no razoobpasHoi cpeae — 0Koso 6 M;

e OKONO 3 M Ansi cocyAoB U TpyOONpOBOAOB C NMPOAYKTOM UMW NPW TMAPOUCTLITAHUSX NPU TOSMLLMHE CTEHKN
mMeHee 50 mm;

e OKONO 5 M Ansi cocyaoB 1 TpyOONpoBOAOB C NPOAYKTOM UMW NPW TMAPOUCTLITAHUSAX NPU TOSMLWMHE CTEHKU
6onee 50 mm;

e 10 30 M npu KOHTPONE No NpoAYyKTYy Ans TpyGoNpoOBOAOB N pe3epByapoB MpU UCMOb30BaHUN
HM3KOYaCTOTHbIX MAD.

MakcumanbHO gonycTuMoe paccTosiHue Ansi 30HHOM nokauuu (6e3 onpegeneHnsa KoopauHat

MCTOYHMUKOB):

e 0KONno 9 m ans cocynos un TpybonpoBogoB nNpu NHeBMoucnbiTaHun unu npyu AAK no razoobpasHon cpeae;

e OKONO 5 M Ansi cocyaoB 1 TpybonpoBoAOB C NPOAYKTOM UMW NPW TMAPOUCTbITAHUAX NPU TOMLWMHE CTEHKU
mMeHee 50 mm;

e OkoOro 8 M aAnsi cocyaoB 1 TpyOonpoBoAOB C NPOAYKTOM UMM MPU TMAPOUCTIBITAHMAX NPU TONLLMHE CTEHKN
6onee 50 mm.

7.7.5. OnpeneneHne napameTpoB AD cMrHanoBs OoT UMUTaTopa

Mepen AS KOHTpOMeM, O4HOBPEMEHHO C NPOLIEAYPON N3MEPEHNST 3aTyXaHWsl, PEKOMEHAYETCS onpeaennTb
napameTpbl cUrHanoB AD OT UMUTUPYEMbIX UCTOYHMKOB MPU UX Pa3niMiHOM pacctosiHum ot MAD. [na
onpeaenieHns napaMeTpoB CUrHanoB UCMNonb3yeTca TOT e ALD-cbann, 4to n gns onpegeneHuns 3atyxaHus.
B Tabnuuy NapameTpoB nmnynbcoB Pabouyero npotokona A3K (cm. MNpunoxeHune 4, nncT «AKycTudeckmne
xapaktepuctnkm obbekta AOK») 3aHOCATCS cpefHue 3HavYeHnst amnnnTyabl, SHEPruKn, KONM4ecTBa BbIOPOCOB,
BPEMEHN HapacTaHus 1 ANUTENbHOCTU MMMYMbCOB Ha NOCMNeAoBaTeNbHbIX PACCTOSHUSAX OT BbIBpaHHOro Ans
oueHkmn 3atyxaHus MNAD. [JaHHble NapamMeTpoB MMMYMbCOB UCMOMNb3YHTCSA NPU OLEHKe JOCTOBEPHOCTH
peructpupyemon npn ASK nHdopmaumn.

7.7.6. OnpepeneHue NOKaLMOHHOW aMNNUTYAbl COOLITUN

JlokaunoHHas BoccTaHOBEHHas aMmnnutyaga — 3To amnnntyaa, Kotopas Habntoganack 6bl Ha MAD,
YCTaHOBJIEHHOM B HeI'IOCpeJJ,CTBeHHOﬁ ©GnM30CTM OT UCTOYHMKA AD.

JlokaumoHHas amnnuTyaa cobbITM MOXET ObITb BblYMCIEHA NPU YCAOBUM HANU4YnsA MHOPMaLMn O pacCTOAHUN
mexay mectononoxeHnem AD cobbitua n MNMAD, ero 3apermcTprpoBaBLLMM.

BapwuaHT 1

[MpocTenwmnin BapmaHT BblYUCNEHNS NOKALMOHHON aMNnNnTyAbl NnpeanonaraeT PUKCUPOBaHHbIA KOSMULNEHT
3aTyxaHus.

Torga nokauMoHHas amnnuTyaa MoxeT BbiTb onpeaeneHa no popmyne:

A=Au+ta*d (37),
roe:

A — nokaumoHHaga amnnutyaa, aob;

Awm — 3apernctpupoBaHHas amnnutyaa cobbitus Ha MAS, obas;

0 — (PMKCUPOBaAHHbLIN KO3 PMLMEHT 3aTyxaHus, ob/m;

d — pacctosiHue ot A3 UCTOYHMKa A0 cooTBeTcTBYoWero MNAD.

B MO A-Line npu onpeaeneHny nokauMoHHOW amMnnnTydbl PUKCMPOBaHHBIM NapaMeTpoM 3aTyXaHus
peanu3oBaH MMEHHO 3TOT BapuaHT (CM. pasgen 4.7.5).
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BapuaHT 2

B cooTtBeTcTBUM C npunoxeHnem A EN 14584 [37] onpeaeneHne nokauMoHHON amnanTyabl METO40M FIMHENHON
annpokcuMmauum npeanonaraeT yyeT 3aTyxaHust B 6nmkHeM 1 fanbHeM none.

3aTyxaHue B 6rivkHeM none (AAn) onpeaensieTcs kak amnnutyaa uctodHuka Cy — Hunbcera B 2 cm ot MNA3
(AH) MMHYC amnnntyga nctovHunka Cy — HunbceHa Ha pacctosiHum 20 TonwmH cteHkm (20e) ot IMAD.

3aTtyxaHue B fanbHeM norne paBHO KO3MMULIMEHTY 3aTyxaHus B AarnbHeM norne (a), yMHOXEHHOMY Ha
paccTosiHue A0 UCTOYHUKa B AanbHeM none (Ad). KoadhduumeHT 3aTyxaHus B ganbHeM none onpeaensercs
Kak pasHuua amnnutygpl uctodHuka Cy — HunbceHa Ha pacctosHum 20 TonwmH cteHkun (20e) n Ha nopore
oueHkM (Ae), oeneHHas Ha pacctosHue mexay dwax u 20e (cm. puc. 7.24).

Torpa:

Aze = An + aAd (38)
Ac = Azoe + AAN (39)
nnn

Ac = A + aAd + AAn (40),
roe:

Ac — nokauuoHHasa amnnuTyga cobbitus, Abas;

Awm — 3aperncTpmpoBaHHas amnnuTyaa cobbitus, Abas;

Az0e —amnnutyga ncrodnmka Cy — HunbceHa Ha pacctosiHim 20 TONWKH CTEeHKM, OBas;

AAN —n3mepeHHoe 3aTyxaHue uctovHmka Cy — HunbceHa Ha pacctosiHmm ot 2 cm ot [MAD go 20 TonwmH
CTeHKU, Abas;

AAN = A = Azoe = f5(20e - 0,02) (41)
Ad — paccTtosHue oT AD nctouHuka go NMAS, muHyc pacctosiHmne 20e, M;

€ — TOMLWMWHA CTEeHKM 0ObeKTa, M;
a — K09 hUUMNEHT 3aTyxaHus mexay 20e n makcumarnbHO AoNyCTUMbIM paccTosiHuem mexay MNMAJ, abas/m.

a = (Azce = Ag) / (dmax — 20e) (42)
OnpegeneHne NOKauMOHHOW aMMnnTyAbl C y4eTOM 3aTyxaHus B GnvkHen n ganbHer 3oHe peanusoaHo B 10
A-Line, eCA'II/I 3aTyxaHue 3agaeTcs npy noMoLm Tabnuubl (cm. pasgen 4.7.5.4, puc. 4.109).
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A - nukosas amnnumyda, db,. 20e - paccmoanue 20 MONWUH CMEeHKU (&), M
d - paccmonAHue, M A, - Npednonazaemas NUKosasa amnumyda UCmoYHUKE
Ad - paccmosiHue 00 ucmoYHUKa 8 BansHem none, M Ha paccmognuu 20e om A3, 86,

a - koschchuyueHm 3amyxarnua e dankHem none, 806,./M A, - 3apealcmpuposaHHas NuUkoeaa aMnnumyda ucmodHuka, 06,
B - koaghchuyueHm 3amyxaHus & bnuxHem none, d6./M A, - paccyumaHHan nokaluuoHHas amnnumyoda ucmodruka, 06,
AA,- 3amyxaHue e GniuxHem none, 06, G - MBKCUMATBHO JOnNycmumoe paccmosaHue mexoy MA3, m

Puc. 7.24. OnpegeneHune nokayMoHHon amnnutyabl A3 UCTOYHMKa B AanbHeMm nore B cooTBeTcTBUM ¢ EN 14584
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7.7.7. OnpegeneHne CKOPOCTU pacnpocTpaHeHus curHanos A9

N3mepeHre ckopocTu NpoBoAMTCS ANs ONpeaeneHns CKOpoCcTM pacnpocTpaHeHus AD curHanos B Matepuarne —
Ba)XkKHeNLLEen xapaktepucTmkn obbekta ADK, HeobxoanuMon Anst KOPPEKTHOM NOKaLMM NCTOYHUKOB AD.

BAXHO:
Pernctpauunsa A3 gaHHbIX NpY NU3MEPEHMM CKOPOCTU BbIMOJTHAETCSA Ha KOHTPONbHOM nopore. [ns DDM-1
cucTem ycuneHune yctaHaBsnmeaeTcsa Ha 26 unn 34 ab.

[na nsamepeHnsi CKOpoCTU pacnpocTpaHeHnst curHanos A3 ncnonbaytotcsa Aea MNAD, ycTaHOBNEHHbIE Ha
NMOBEPXHOCTM KOHTPONMpyemMoro oobekTa (puc. 7.25) Ha paccTosiHUM, He NPeBbILLAOLLEM NMOPOroBOE,
onpegeneHHoe cornacHo n. 7.7.3. PacctosiHve mexay npeobpasoBatensamu (L) nsmepsietcsi pynetkon. Kak
npaeuo, ucnomnbayTcd NAS, Ans koTopbix n3mepsanock 3atyxaHue. Mimmutatop AD (M) (MCToYHMK

Cy — HunbceHa) pasmeratoTt Ha pacctosiHim 10—20 cM OT OQHOMO M3 HUX Ha NIMHUN, COeNHSAOLLEN
npeobpasoBaTtenu (Ho BHe aTux MNMAD). lNMpounssoguTcs NATb N3NOMOB CTEPXKHA MMUTaTopa. BpemeHa
perncTpauum MoxHo HabnogaTe B okHe CMHXPOHHOrO NpocMoTpa. JInwwHMe KaHanbl Npy 3TOM MOXHO
BPEMEHHO OTKITHOYNTb.

[nsa kaxgoro nsnoma onpeaensieTcs pasHuua BpeMeHn npuxoaa curHana (AT) Ha npeobpasoBaTtenu

N BbIYMCIIAETCS CKOPOCTb pacnpocTpaHeHus curHanos (C). Pe3ynbTupytowas ckopocTb pacnpoCcTpaHeHus
ONpefenseTcs Kak CpegHsisi CKOPOCTb MO pe3yrnbTatam NaTn naMmeperui (43). 3HadeHns n3amepeHun

C BbIOMBaLWUMUCS 3HAYEHUSIMU KaK B DOJbLUYIO, TaK Y B MEHbLLYIO CTOPOHY OTOpachIBatoTCS.

L
C=—cg—— 43
T aT)/n )
3HauyeHne cKopoCTU UCMOMb3YeTCs ANs HAa3HaAYeHUs NapaMeTpOoB NoKaUMOHHbIX rpynn A-Line.
: L ;
Hemoynuk A A3 1 r1A3 2
10-20 cm AT=Tz-Ti
I+ n >
Puc. 7.25. Cxema onpepgeneHusi CKOpOCTU pacnpocTpaHeHusi curHanos A9
MpumeyaHwue:

Ecnu nopor NSMeHAINcA B Ted4eHne UCnbiTaHnaA, Nocrne UCnblTaHnA pekoMeHayeTCcA NOBTOPUTb U3AMepeHne
CKOPOCTK Ha 3TOM nopore npu TOW Xe BHyTpeHHeIZ cpene 1 ncnonb3oBaTb A4 NoKaunn Ha
COOTBETCTBYHOLLNX HAaCTAX UCMNbITAHUA 3TY CKOPOCTb.

7.7.8. NMpouenypa namepeHnsa ckopoctu 3Byka B 10 A-Line

CkopocCTb 3ByKa B 0OGbeKTe MOXHO MU3MEPUTb aBTOMAaTUYECKN, ECININ BOCMONb30BaTbCsi cepBUCOM «Jlokaums —
Hosoe namepenune ckopoctu». 3agatotcs [NAD, Mexay KOTOpbIMY U3MepPSeTCsa CKOPOCTb, AMana3oH
oxugaembix ckopocten (no ymondaHuto 1000-6000 m/c), Tun pac4eTa CKOPOCTU — MO BPEMEHM Havana

AD nmnynbca (Mo yMOnYaHuio) unmn no BpeMeHn Mmakcumyma (cMm. puc. 7.26). Konnyectso genexHuin
NPVYHUMAETCS NO aHanorMm ¢ IMHeHon nokauuen (no ymonyaxuio — 100).

Mpouenypa namepeHnsi ckopoctn nogpobHo onvcaHa B pasgene 9.2 [39].

ABTOMaTUYECKOE U3MEPEHNE CKOPOCTM 3BYKA NO3BONSET U3bexaTb PyYHOro BbIYMCIIEHUS CKOPOCTU, OTOPOCUTL
NUMMYnbCbl CO CMMLLIKOM BblibuBatowmmucs PBI1, oTpaxeHHble MMNynbebl (MyTeMm 3afaHus 3aBegoMo GorbLIoro
MepTtBoro Bpemenu, Hanpumep, 100 000 MKc), No3BONSAET MOCMOTPETL CTATUCTUKY.

BAXHO:
Tak e, Kak 1 4fis py4YHOro OnpeaeneHns CKopocTy, aBTOMaTUYECKOe U3MEPEHNE CKOPOCTU 3BYKa HY>KHO
BbINOMHATL HA KOHTPOJIBHOM MOpPOre, a B Cly4Yae U3MeHeHusi nopora B Xo4e UCMbITaHMs MOBTOPUTb
na3mepenune npu HoBom nopore. Ecnn ASK nposoautcsa npu BobinonHeHun ', obs3aTenbHO Hanu4une
XUOKOCTW.

Hwxe nprBeaeHbl pedynbTaThl UIBMEPEHUSA CKOPOCTM 41151 TOHKOCTEHHOW NpodounbHon Tpybel 50 x 50 Mm
n ncrtodHmka Cy — HunbceHna. CkopocThb 3Byka B JaHHOM crydae coctaensieT 3100-3300 m/c (puc. 7.27).
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VzmepeHne ckopocTi / paccTOAHMA - *
JedcTeve CuMTaTh CROPOCTE/PACCTOAHHE oK
* WamepeHie ckopocTi * no BpemeH Hawana A3 -ran. _
i i
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CKOPOCTH, M/ T

Paccrosqume, | Koneogenenain 100

rett]:
[ [~ Cosnare OKHO 3aTyxaHWA

MNaparmeTpel BEISPEHHEN UMNYNBECOE
[ JonHe! YooENETEORATE AMIAWTYIHOMY KPHTERMID ¢ HegAskor |0 [aE]

v MepTBoE BpEMA 107 W3MEDEHHMA CKOPOCTH: 10000 [mrc]

Puc. 7.26. Ananor «N3amepeHne ckopocTu/paccTtosHUA»

McTorpammMa w pocTH NfCkopocts, Mc
10 7

11
01000 2000 3000 4000 5000
Puc. 7.27. Pe3aynbTaTbl U3MEepPEHUSI CKOPOCTHU

7.7.9. MpoBepka NOMHOTbLI U TOYHOCTU NOKaLUUn

lMocne BbINOMHEHNSA HACTPOWKN CUCTEMBI U kKannbpoBku MNMAS pekomeHayeTCst NPOBEPUTL NOMHOTY M TOYHOCTb
nokKaummn UCToYHuKoB AD.

Tak, ecnu, Hanpumep, NPy IMHENHON NoKauun pacctosiHue mexay NMAS MeHee NnoporoBoro, curHan ot
nmmuTaTopa permcTpupyeTcs v nouupyeTtcs B nobor Touke oTpeska. Ecnu pacctosHme 4yTb 6oMbLue — Mo Kpasm
oTpesKa NoSABIIAOTCS 30HbI, B KOTOPbIX CUrHaN pernctpupyeTcst Tonbko ogHum MAD 1 He noumpyeTcs

(M NOSTOMY HEBO3MOXXHO OnpeaerieHne nokaumoHHon amnnutyabl). Ecnv mexay MAD 6onblue ABYX NOPOroBbIX
OVCTaHuun — B cepeanHe mexay NAD nosensaeTca 30Ha, CUrHarbl M3 KOTOPOW He MPUXOAST HU Ha oauH MADS.

[na npoBepkM TOYHOCTM foKaumMm NPOM3BOAAT MO TPU-NATL U3nomos nmmntatopa Cy — HunsceHa y Kaxaoro
MA3 (BHYTPM 30HBI, Ha paccTosiHuM okono 10 % oT paccTosHua mexay MADJ), a Takke y anemMeHToB cocyaa —
nepekpecTuin CBapHbIX COEANHEHUN, LUTYLIEPOB. TOYHOCTb oKauum 4OmKHa ObiTb He Hxke +5 % oT
paccTtosiHus mexay NAJ. [JonyckaeTcsa NCnonb30BaTh AaHHbIE pyYHON kanmbposku MNAS.

I'IpM nony4yeHnmn HeyaoBneTBOPUTESIbHbIX Pe3yibTaTOB NPOBEPKU HeobxoaMmo npoaHanm3npoBaTb CXeMy
pacnonoXxeHund MA3, HaCTpOVIKM napameTpoB J10Kaunn, CKOPOCTb 3ByKa U T. Ai. © BHECTU COOTBETCTBYHOLLME
KOPPEKTUBbI B NapaMeTpbl JTOKALWUOHHbIX rpynmn n/vnn B HaCTDOIZKI/I KaHarioB (Hanpmmep, CKOPpPEKTNPOBAThb
CKOPOCTb 3BYKa U1 yBeINn4nTb MepTBoe BpeMﬂ).

7.7.10. KonTponbHasa npoBepka AJ cuctembl. UmutaTtopbl A3 curHanos

MpoBepka AD cucTemMbl JOIMKHA NPOBOAUTLCA Nepes Hayanom u nocne 3aBepwenunsa ASK, B cnyyae
AnuTenbHbIX nepepbiBoB B ASK 1 MOXET OCyLLEeCTBRATLCS C MOMOLLbIO NpoLueaypbl aBTOMaTU4eCcKon
kanuobposku (AKK), nanyuenmem NA3 nnmn nmmntatopom A3 curHanoB — B 1-2 MecTax Ha Kaxgom o6bekTe
KOHTPONS, Tak, 4TobObl Obln Nony4YeH OTKNMK OT yaapa Ha Bcex [1AD, yCcTaHOBMNEHHbIX Ha 06bekTe, YTO
no3BonseT 6bICTPO OLEHNTb MX 00LLYyt0 paboToCNoCOOHOCTh. [py 3TOM MOXET UCMONb30BaTLCA MEXaHUYECKUN
NPYXWHHbIV YAapHbIA UHCTPYMEHT (Tak Ha3biBaeMbln Punch test — yaapHbin Tect, cMm. puc. 7.28) nnu
3MNEKTPOHHbIM MMUTATOP (CM. puc. 7.29).

Mpun onpegeneHnmn cKopocTu 3ByKa, kOadpMUMEHTa 3aTyxaHuns, OLleHKEe TOYHOCTM fokaumm oba nmmraTopa
Xy>e, 4em UcToyHmk Cy — HunbceHa, NoCKOMbKy U3ryyYyaemMbiii UMW CUTHaI CUITbHEE OTMYAETCS MO CNEKTPY OT
cnekTpa gegekTa.

B DDM-cuctemax npu KOHTPOSbHOM NPOBEPKE MOXET NPUMEHATLCA kannmbposka nanydeHmem MAD nnm AKK
(Tonbko gnsa cuctem DDM-2, cm. pasgen 7.7.1.4).

Ecnu KOHTPOIbHadA nNpoBepKa npoBoaANTCA BO BpeM4d A3K, 10 OHa npoBOANTCA NMPU KOHTPOJIbHOM nopore.
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Puc. 7.28. UmuTtaTop curHanoB yaapHbIA — KePH NPY>XUHHbIN C 3aTynfeHHbIM GOMKOM

Mpounssogumbin komnaHmen MHTEPKOHUC-UT aneKTpOoHHbI MMUTATOpP aKyCTUKO-3MUCCUOHHBLIX CUTHaNoB
npegHasHadeH s Bo3by>KaeHWs ynpyrnx BOSH, MMUTUPYIOLLMX CUrHarbl akyCTUYECKON S3MUCCUA

B KOHTPOJIMpyEMOM obbekTe.
OCHOBHbIe TeEXHU4YeCKue XapPaKTepUCTUKMU:

AmMnnuTyaa MMnynscoB ot 10 go 300 B (amnnutyga B gvanasoHe 10...20 B
He rapaHTupyeTcsl)

OnnTenbHOCTb 9NEKTPUYECKOro MMMyNbCa, MKC 0,2

YacToTa cnegoBaHus MMNynbcos, U ot 10010

HanpspkeHune nutanus, B («KpoHay) 9

TemnepaTypHbI gnanasoH, ‘C -20 + +50

"abaputbl, MM 155 x 80 x 30

Bec, kr 0,3

|/|MI/ITaTOp MOXEeT UCMNOoJ1Ib30BaTbCA COBMECTHO C aKyCTUKO-OMUCCUOHHBIM KOMMJTIEKCOM B CrielyoLnX criy4daax:

e [515 NPOBEPKM paboToCnocobHOCTN AD KOMMMEKCa;

e ans kanubposku MAJ nocne ycTaHOBKM UX Ha KOHTPONMPYEMbI OGBEKT;
e [J15 onpeaeneHnsi CKOPOCTY PacnpOCTPAHEHUS U CTENEHW 3aTyXaHUsi YPYrMX BOJH B KOHTPOINMPYEMOM

obbekTe (He pekomMeHayeTcs);

e 514 NpoBepPKU NpaBuUiibHOCTNU BbIYUCIIEHNA KOMMJTIEKCOM JTOKaLMOHHbIX KOOpAMHAT MCTOYHUKOB
aKyCTI/I‘-IeCKOﬁ OMNCCUN HENOCPEOCTBEHHO nepen npoBeaeHNEM KOHTPOI1A (He peKomer,yeTc;l).

Puc. 7.29. OneKTpOHHbLIA UMUTATOP CUrHarNoB
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8. MMopsapok npoBegeHns AJK

8.1. TlMoprotoBKa K UCNbITaHUIO U NpoBepka AD annapartypbl

Moprotoeka k npoBeaeHnto ASK 3aBepluaeTcs nocre pa3paboTku U corfacoBaHus B YCTaHOBIEHHOM Nopsiake
[OKYMEHTOB, HeobxoaMMbIx Anis npoBeaeHnss AQK B COOTBETCTBUM C NOMOXEHUSIMU pasaena 2, NoAroToBKM
0GbEeKTa KOHTPOSS B COOTBETCTBUN C MOMOXEHUSAMUW pasfena 5, CUCTeMbI Harpy»KeHusi B COOTBETCTBUM

C nonoxeHusimmn pasgena 6 n A3 cucteMbl B COOTBETCTBMU C MOMOXEHUsIMU pasaena 7 HacTosLWero
PykoBoacTBa, a Takke npu yCroBumM BbINOMHEHNst TpeboBaHMI Mo TexHWKe 6e30nacHOCTM Npu NOAroTOBKe

n npoeefeHun ASK.

Mpu noaroToBKe KOHTPOJsI, B 0BLLEM CryyYae, AOMKHbI ObiTb BbINONHEHBI U COXPAHEHbI B OTAEMbHbIE halsbl
pesynbTaTbl CleayoLWwmx onepauuin (nogpobHoe onncaHne BbINOMHEHUS YKa3aHHbIX ornepaumii npuBeaeHo

B pasgene 7.7):

Ne n/n Onepauus ®dann MpumeyaHue
1 lMpoBepka 4yBCTBUTENBHOCTU danin kanMbpoBKkM BeinonHsetcsa nepeq niobon
KaHanos onepaumen, CBA3aHHON
¢ yctaHoBkow A
2 OueHka ypoBHS LLYMOB davin onpegeneHnst ypoBHs Ecnu He onpepeneHo paHee
LYMOB
3 Onpepnenexue 3atyxaHusi dann onpegerneHns 3aTyxaHus Ecnu He onpegeneHo paHee
A3 curHanos
4 Onpepenexve napameTpoB davin onpegeneHns napameTpoB M. 6. npoBegeHa npwm
AD curHanos AD curHanos onpeaeneHun 3atyxaHus
5 OnpepgeneHve ckopocTun dann onpegeneHnst CKOpocTn Ecnu He onpeneneHo paHee
pacnpocTtpaHeHus AD curHamnos
6 [poBepka TOYHOCTHM fnokaumm darin NpoBepKn TOYHOCTHU
nokauun
7 KoHTponbHas npoBepka davin KOHTPONBHOW NPOBEPKM [MpoBoanTcst HenocpeaCcTBEHHO
AD cuctemsl AD cuctemsl nepepn Havanom A9QK
8 Wcnbitanne ®ain ncnelTaHns (atansl
UCMbITaHNs MOryT ObITb
COXpaHeHbl B OTAEeNbHbIe hannbl)
9 KoHTpornbHas npoBepka darin KOHTPOSbHOW NPOBEPKM MpoBepka AD cnucteMbl nocre
A3 cuctembl A3 cuctembl ncnbiTaHUs
10 Mepuoanyeckas nposepka ®avin(bl) nepuoanyeckomn Mepuogunyeckas nposepka npu
kadecTtBa yctaHoBku MNAD npoeepkun MAS nepepbiBax B X04e UCNbITaHUS
1 ApganTtvBHas nokaums dann aganTUBHOWM nokauuu,
B Crnyyae obHapyxeHus
KPUTUYECKUN 1 KaTacTpouyeckm
aKTUBHbIX UCTOYHMKOB

HasBaHus dannos noarotoBku 1 npoeegeHns ASK pekomeHayeTcs Ha3HavaTb Mo crieqyroLLern cxeMme — aara,

HoMep hanna, Hanpumep:

aem12_11_13#01.ald

Mepen Havanom ASK HeobxoaMMO eLle pas NPOBEPUTbL MOTOBHOCTb K NPOBEAEHMIO UCMbITAHUSA, @ UMEHHO:

e pPOBEPUTb NPaBUIIBHOCTb YCTAHOBKM CUCTEMHOTO BpeMeHu A-Line;

e MpPOBEPUTH CBA3b MexXay onepatopom AD cMCTEMbI U CNeumnanMcToM, yNpasnsowmmM NpoLeccoM
HarpyxeHus;

o ybeauTbcs, 4yTo 30Ha ASK oropoxeHa 1 B HEW HET NOCTOPOHHWX;

e OTMeTUTb B Pabodem npoTokore HavanbHble MOKasaHWst MaHOMETpa M AaTyvKka AaBMeHus;

e 0oTMeTuTb B Pabodem npoTokone napameTpbl annapatypsbl (Ycunenue, MNMopor, MKW, MepTBoe Bpewms,
MakcumanbsHasa AnNUTenbHOCTb) U TUM UCMbITAHUS;

e OTMeTUTb B Paboyem npoTokone ocobble yCcroBus NpoBeaeHUs UCTNbITaHUI (CKOPOCTL BETPa, Temnepartypy,
CHer, JoXab U T. A4.);

e 3anyctuTb AD cucTemy B pexume pernctpaunm aaHHbeix npu nopore 50 Ab, BbINOMHUTL KOHTPOMNbHYO
NPOBEPKY CUCTEMBI (JOMYyCKaeTCs BbIMOMHUTL NpoLeaypy aBTOMaTUYECKON KanmbpoBKK) N OLLEHUTL ee
pesynbTaThbl.

8.2. TMpoBegeHue ASK

8.2.1. Perncrtpaums gaHHbIX

Korga Bce atanbl nogrotoBkn K AQK BbinonHeHbl, AD cucteMa AormkHa bbiTb HacTpoeHa ans npoeeaeHust ASK,
rnepeBefeHa B peXxuM perncrpaumm aaHHbIx (CM. pasgen 7.5.4), ganee npousBoAUTCs PErMCTpaLns aHHbIX
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B TeueHne 10—15 MMH Ha Ha4yanbHOM OaBMEHUM U NOCIE 3TOro, No KoMaHae onepartopa AJ, HaunHaeTcs
ncnbliTaHne.

WcnbiTaHne fOmKHO NPOBOANTBLCS B COOTBETCTBUM C 3a4aHHOM MporpamMmon HarpyXeHusi, pyu CTporom
cobntogeHunn Bcex ee TpeboBaHui (cM. pasgen 6).

I'IpV| HeobX0AMMOCTUN N3MEHEHMS napameTpoB permcrpaunun n 0T06pa)KeHVIFI OaHHbIX He0b6X0ANMO OEeNCTBOBATL
B COOTBETCTBUU C MOJIOXKXEHNAMU pasaena 7.5.4. \ameHeHne napameTpoB perncrpaunn goJinKHO nNpoBoOnTbCA
00 OOCTUMXEeHUA pa60qero AaBneHus. Jltobble n3amMeHeHus napamMmeTpoB perncrpaunm nocrie AoCTuxXeHuna
paGoqero OaBlieHunA OOJKHbI NPOBOANTBCA TOJIbKO B TeédeHne OOMOJIHUTESbHbIX BblOEPXXEeK Harpy3ku.

Mpy Heobx0ANMOCTN BPEMEHHOIO NPEPbLIBAHNS UCTILITAHWUSA UM U3MEHEHWUSI NapaMeTpPOB perncTpaumm

HeoOX0AMMO OCTaHOBUTL CUCTEMY (BbINOMNHMB KOMaHAy «[llay3ay), BbINOMHUTE HEOOXOAMMbIE N3MEHEHMS

1 NPOOOSKUTE PErMCTPaLMIO AaHHbIX. Bpems nameHeHns napameTpoB OTMEYaAETCHA BPEMEHHBIMY MapKepamm

C COOTBETCTBYIOLLMMMN KOMMEHTaPUSMM.

B cnyyae Heo6X0aAMMOCTH M3MEHEHMS CXEMbI pacnonoxeHusi NMAD, cMCTeMbl HarpyxeHusl, a Takke

3HauYUTEnNbHbLIX M3MEHEHUI B NapaMeTpax perncTpaummn aHHbIX PEKOMEHOYETCS HA4YMHATbL 3anncb B HOBbIN

dann. B atom cnyyae TekyLLmi dhann 3akpbliBaeTcd komaHgon «Ctony.

8.2.2. Pabouun npotokon A3K

Bo Bpems ncnbiTaHusa onepaTtopoM AOMKeH BecTucb Paboumnin npoTtokorn. Pekomenayemas doopma npoTokona

npuBeaeHa B NpunoxeHun 3. B Paboyem npoTokone oTMevatoTes:

e Bpems Hayana UCMbITaHWs C yka3aHeM OaBreHus;

BpeMs 1 AaBneHve, npy KOTOPOM OLIEHUBArICS YPOBEHb (DOHOBLIX LLUYMOB;

BPEMS 1 AaBrieHne, Npy KOTOPOM HauYMHaNIMChb M 3akaH4YMBanvch BblOEPXKKY;

BpeMS 1 AaBrieHne, Npy KOTOPOM Habnoganuch WymMbl BO BPEMS UCMbITAHUI;

BpeMsi, AaBrieHNE 1 NPUYMHbBI BbIHYXAEHHOrO NpekpaLLeHnsi HarpyXXeHns, n3meHeHus rpaduka

HarpyxeHus;

nameHeHunst napameTpoB AIK (M3MeHeHMs noporos, 3aMmeHsbl [MAD 1 1. n.);

e nobble cuTyaumu, BAMSIOLLME HA XO4 MUCMbITaHUS (OTKasbl NN HEMOMaAKN B CUCTEME Harpy>KeHusl,
WHUMAEHTHI 1 aBapuiiHble cuTyauumn B pabote AS cuctemsbl 1 T. n.).

BpeMFl Ha4ara " OKOHYaHUA BblAEPXEK, NoabEMOB U C6pOCOB Harpys3ku, a Takxe UHbIX COBObLITUI, BNUAKOLWMX HA
X044 nUcCnblTaHNA U perncTpmpyemble AaHHble, OTMEeYaroTCA No NnokadaHuAaM 4acoB AD cncTembl ¢ TOYHOCTbLIO A0
5 CeKyH B Paboyem NpoOTOKOJ1Ee U B cba|7|ne O3aHHbIX Bp€MEHHbIMU MapKepamMu C COOTBETCTBYHOLLMMNA
KOMMEHTapuamMmu.

TekyLlee BPeMS UCMbITAHUSI C TOYHOCTLIO 40 CEKYHAbI MOXXHO OnpeaennTb No YacaM B HUXKHER YacTu naHenm
KaHanos.

8.2.3. 3aBepuweHue AJK

Mocne BbINOMHEHUS UCTbITAHUSI B COOTBETCTBUU € [porpaMMoit Harpy»xeHust (Mo 3aBepLUEHMIN BblAEePXKKM Ha

MaKCMMalibHOM AaBrieHUn Uinn no 3aBepLUeHNN BblAEPXKKN 98 % OT MakcMmarnbHOro AaBrneHns npn NOBTOPHOM
Hany)KeHI/IVI) OaBlieHne niaBHO CHMXXaeTcda OO0 paCH4eTHOro (pa3peLueHHoro).

[aHHble cbpoca gaBneHus Takke pernctpupytores (cMm. pasgen 8.3.5). Nocne JoCTUXeHNsS pacYeTHOro
OaBreHnst perncTpauns AaHHbIX 3aBepLUaeTcs BbINoNHEeHneM KoMaHabl «CTtony.

lMpoBoamMTCA KOHTPONbHas NpoBepka AD cnCTeMbl B COOTBETCTBMM C NPOLIeQypOi, onnucaHHon B pasgene 7.7.10
HacToswero PykoBoacTaa.

Ha pacuyeTHOM (pa3pelLueHHOM) JaBneHun npeacrtaButenem 3akasvmka coBmecTHo ¢ McnonHutenem ASK
NPOn3BOAMTCS OCMOTP O0BbEKTA, BCEX €r0 Pa3beMHbIX M CBapHbIX coeanHeHnn. OGBbEKT cumTaeTcs
BblOep)KaBLUMM rmapasnuyeckoe (MHEBMATMYECKOE) UcnbiTaHne, ecnu pedynbtatel ASK ygoBneTBopuTenbHbIE
N He 0BHapYXeHO:

e  Teuu, TPELUUH, Crie30K, MOTEHUS B CBAPHbIX COEOUHEHUSIX N HA OCHOBHOM METAre;

e Teuyu B PA3bEMHbIX COEQUHEHUSIX;

e  BUOUMbIX OCTATOYHbLIX AedopMaLMi, NageHnsa AaBneHns No MaHoOMeTpy.

Mpy HEOBXOAMMOCTI AN1A KaXXO0ro BbIABMEHHONO NCTOYHMKA AD nocne 3aBepLlleHUs UCNbITaHUsA, HO nepen
yaaneHunem MNMAD pekoMmeHAyeTCs BbIMOMHUTL KOHTPOMbHYO (aganTuUBHYHO) nokauuto (cMm. pasgen 9.7).
Jlokauums BeINOMHAETCS NPV AaBMEHWM He Bbille pacyeTHOro (paspeLLeHHOro), Npy 3ToM oObeKT AoMmKeH BbiTb
3anosfHeH UcnbiTaTenbHOM Cpenon.

8.2.4. 3aBeplueHne ucnbIiTaHUA

Mocne 3aBepleHns ASK A3 cuctema AomkHa ObITb BbiKMoYeHa, 06ecToYeHa, JeMOHTMPOoBaHa 1 NnomMellieHa
B TPAHCMOPTMPOBOYHBIA AWWMK; [TAS 1 MarHUTHblE AepXaTeny AOMmKHbI ObiTb yaaneHbl ¢ NOBEPXHOCTN 06bekTa,
OYMLLIEHBI OT CMas3Ku, NPOAYKTOB KOPPO3UU, IPsi3v 1 NMOMELLEHBI B YNIAKOBOYHbIE SLLVKW.
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PekomeHayeTcs CBepUTbL KONMYECTBO M HOMEpa UCMNOoNb3oBaHHbIX [TAD, npegycunutenen n mogynemn co
CIMUCKOM.

Kabenu gomkHbl ObITb OYULLEHBI OT P3N, CMOTaHbI B BYXTbl MM HAMOTaHbI Ha KaTywkuK. [locne 3aBepLueHust
A3K pekomeHayeTCcs BbIMOMHUTbL KOHTPOSIbHbIN 06X0A/0CMOTP 06beKTa C Lefibio MPOBEPKM OTCYTCTBUS
3a0bITbIX NPMOOPOB.

8.3. Ocob6eHHoCcTM NpoBeaeHna A3K
8.3.1. BbInonHeHWe KOHTPOJIbHOM NpoBepKu AD cUCTEMbI

KoHTponbHas npoBepka AS cucTeMbl NPOBOAUTCA HEMOCPEACTBEHHO Nepen UCMbITaHUEM, NOCIE UCTbITaHUS,
a TaKkke B cryyae anuternbHbiX (bonee 2 YacoB) NepepbIBOB B UCTIbITAHUM U NMPU BO3HUKHOBEHUM COMHEHUIA

B NpaBuIibHON paboTe koMnoHeHToB AJ cucTeMbl. KOHTpornbHasi npoBepka NPOBOAMTCS BPYYHYHO, U3NyYEHUEM
MAD nnm no texHonorum AKK, B 3aBMCMMOCTM OT Bo3MOXHOCTeN AD cuctembl. Ee npoueanypa v aHanms
pe3ynbTaToOB OCYLLECTBATCA B COOTBETCTBMM C NOMNOXeHUAMU pasgena 7.7.10 HacToswero PykoBoacTea.

®akT 1 Bpems NpoBeAeHNs KOHTPONBHOW NPoBepKM dmKkcmpytoTca B Paboyem npoTokone.

Mpn nocTtaHanuae pesynbTaTthl NPOBEAEHNS KOHTPOITbHOM MPOBEPKMN (ECINN OHM 3anucaHbl B OCHOBHOW ¢halin
OaHHbIX) UCKITHYaTCA N3 06paboTKM COOTBETCTBYHOLLEN hunbTpauuen no BpeMeHu.

8.3.2. NameHeHue nopora

Mopor npu ncnbiTaHUM MOXET BbITb UBMEHEH MPU N3MEHEHMM YPOBHS NMOMeX. [Topor MoXeT BbITb U3SMEHEH NO
OOHOMY MM HECKOMNbKUM KaHanam. [lopor MoxeT ObITb yBenuyeH A0 YPOBHS, HE NPEeBbILLIatoLLLEero nopor OLeHK
Anst gaHHoro BapuaHTta ASK. Nopor gomkeH yBenumunmBaTbCa MUHMManbHO HeobxoauMbIMU waramn. Ecnu
YPOBEHb NOMeX MPUBOAUT K HEOGXOAMMOCTH YBENMYEHNSI NMOPOra Bbllle Nopora OLeHKKW, TO UCMbITaHWe AO0MMKHO
ObITb NPEPBaHO U NPUHATLI MEPbI MO CHUXEHWIO YPOBHS MOMEX.

[nsa nameHeHns nopora HEOOXOAMMO OCTAHOBUTb CUCTEMY (HaxKaB KoMaHAy «[1aysa»), BbINOMHUTL
HeobXoAMMble N3MEHEHMWS 1 NPOAOIMKUTL PErMCTPaLIMIO OaHHbIX.

M3meHeHus nopora AomkHbl 6biTb 0TMeYeHbl B Paboyem npoTokone 1 BpeMeHHbIM Mapkepom. Heobxoanmo
MOHMMaTb, YTO M3MEHEHME Mopora BNUSIET HA aKTUBHOCTb, BPEMEHa perncTpaumm (1, cnegosaTensHo, Ha PBI
1 nokauuto), apyrme A3 napameTpbl, YTO CYLLECTBEHHO YCMNOXHSIET aHanmn3 AaHHbIX U JOSHKHO ObITh yYTEHO MpK
noctobpaboTke.

Mopor perncTpaumm ocumnnorpaMm Takke MOXET ObITb MU3MEHEH BO BPEMS KOHTPOSS, B TOM YMCIIE C NMOMOLLBbIO
MbILLK 1 YPOBHS Mopora Ha ocuunnorpaMmme (cm. pasgensl 4.5.5 1 7.5.3). MNMopor perncrpauun ocumnnorpamm

B [I@HHOM CIly4ae He Tak BaXKeH, MOCKOSbKY OCLMITIIOrpaMmbl B paMkax Hactosiero PykoBoacTea
NCMNOMb3yITCA MMaBHbIM 00pa3om AN MaeHTUUKaLMmn NnoMex.

8.3.3. CKopoCTb HarpyxeHusi, ee usMeHeHue, achPeKT «CBUCTKa»

CKOpOCTb Harpy>XeHus siBrsieTcs OQHUM U3 BaXXHENLUNX (haKTOPOB, BIIUSAIOLLMX HA AOCTOBEPHOCTb Pe3yNbTaToB
AJK. CKopoCTb HarpyxeHus gosbkHa oTBeyaTb TpeboBaHMAM, N3NOXEHHbIM B pasgene 6.2.4.

Ecnu B pesynbTate noabopa CKOPOCTM Harpy>KeHuUs U UHbIX AeACTBUIA Ha OTAENbHBIX Y4acTKax UCMbITaHUS
CKOPOCTb Harpy»keHusi npeBbilLaeT AONYCTUMYLO, yKasaHHyto B pasaene 6.2.4, To 9Tu y4acTku MoryT BbiTb
VCKITOYEHbI 13 OLEHKM AaHHbIX. Mpy 9TOM NPOAOIKUTENBHOCTL (MMM AMana3oH M3MEeHeHWs! aBeHUs) Takmx
y4yacTKOB He JospkHa npesbiwaTb 20 % OT NPoAOIKUTENBHOCTU (MNW AnanasoHa M3MeHeHUs1 AaBeHus )
COOTBETCTBYHOLLEW CTyNeHn Habopa AaBneHusl.

Ocoboe BHMMaHue CKOPOCTU Harpy>xeHua Hy>KHO yaennTb Npu NoAroToBke U npoBeaeHnn rmgpaBiindeckoro
NCnbiTaHNA. HOCKOﬂbe BOOa — NPaKTU4YECKN HECKMMaEMaA XKXNOKOCTb, AaXe HebonbLUoN 06beM BOAbI,
I'IOCTYI'Ia}OLLI,VIVI OT HaCoCa, Pe3Ko yBenn4nBaeT AaBlieHne BHYTPU UCMbITbIBA€MOIro obbekTa. HOSTOMy
HeobXxoaMMOo A0 UCMbITaHUS O6FOBOpVITb ¢ 3akasumkom Tpe6OBaHVIFI K D,OHYCTMMOVI CKOPOCTU Harpy>xeHus,
€cnocobbl X BbINOSIHEHMS, BO3MOXHOCTb MCMOSb30BaHUSA Hacoca Marnon npon3BoaNTESTIbHOCTW.

[MOBbILLEHHBbIV YPOBEHb MOMEX MpU AO0MYCTUMON CKOPOCTU HArpy>XeHusi Horga umeeT MecTto npu
HenpaBuUIbHOW OpraHu3auum cucTeMbl NOABOAA AaBMEHUS NPY MHEBMATUYECKOM UCMbITaHUW, KOrga ras Ha
BbICOKOW CKOPOCTM NonagaeT B cocyf U3 TOHKOM Tpybbl. Mpu aTom BO3HUKaET achdekT «cBUCTKay. Takue
NMOMEXM AOMKHbI ObITb YCTpaHeHbl MOAOOPOM CKOPOCTU HarpyXeHUs Unu/u N3SMeHeHeM nopora annapaTtypbl,
npv 3ToM TpeboBaHMSA K X ONYCTUMOW NPOAOIHKUTENBHOCTU aHanornyYHel TpeboBaHUAM K neprogam
MOBbILLUEHHOWN CKOPOCTU Harpy>XeHusl.

Bce nsmeHeHnsi CKOPOCTM Harpy»eHns OomkHbI mKkcupoBaTbest B PaGoyem npoTtokone. B cnyyae «py4Homn»
peructpauuv napameTpa HarpyxeHusi B Paboyem npoTokone A0MKHbI NeproanYeckn 3anucbliBaTbCs AaHHbIe
NS NoCTpoeHus rpacouka HarpyxeHusi. MNeprodnYHOCTb huKcaummn napameTpa HarpyXeHust 4ormkHa
obecrneumBaTb MakCMMarbHO TOYHYO (OMKCaLMIO U3MEHEHNS HArpy3Kku (He MeHee NsTW 3anvcei Ha OgHy
CTyNeHb HarpyxeHusi Ans cryyasi THEBMaTU4ECKOro UCMbITaHusl).
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8.3.4. Bblgepxku goaBneHus

Bbiaepkkv aBneHns BbIMONHATCA Ha YPOBHSAX, onpeAerieHHbIX NporpaMmon HarpyeHus (cM. pasgen 6.2).
MpoaomK1TENbHOCTL BCEX BbIAEpXKekK cocTasnsaeT He meHee 10 MUH, KpOMe BbIAEPXKKN Ha MCXOAHOM
AaBneHun, NpoaoIMKUTENBHOCTL KOTOPOW HE OrpaHnyeHa, 1 BblIAEPKKM Ha NpobHOM AasneHuw,
NPOJOIMKNTENBbHOCTL KOTOPOW 3aBUCUT OT TUMa oBbekTa 1 Tuna UCMbITaHWs.

Ecnu pesynbtatom ocobeHHOCTEN KOHCTPYKUUN 06bekTa ASK u/mnn vcnbitanus (Hanpumep, ASK npy Hanmumm
KaTanusatopa B 00bekTe) SBNsSeTCs NOBbILLEHHAs aKTUBHOCTb Ha BblAep)KKkax AaBleHNs], TO
NPOOOIMKMUTENBHOCTL BbIAEPXKEK MOXET ObITb yBenuyeHa A0 30 MuH. Kpome Toro, npu BbICOKOM YPOBHE LLYMOB
MpW Harpy>XeHNn KONMMYECTBO BblAEPXKEK MOXET ObITb YBENWNYEHO.

Ecnu ckopocTb HarpyxeHus coctaBngaeT meHee Pnp/240 MIMNa/muH, To ASK nHorga MoxeT BbINOMNHATLCS 6e3
BbIJEPXKEK.

BpemeHa Hayana 1 KoHUa BCeX BblAepXKeK LOIMKHbI (OUKCMpoBaTbCsl B PabodeM NpoToKorne U Mapkepamu.
8.3.5. Copoc paBneHus

C6poc faBneHus AOMKEH NPOBOANTLCHA CO CKOPOCTLIO, HE MPEeBLILIALLEN NPeaerbl, NPUBEeEHHbIE
B pasgene 6.2.4 1 B COOTBETCTBUU C NOMOXEHNAMN NyHKTa 3.5.22 [22].

I'Ipvl aToM AD gaHHble C6p008 OaBlieHnA OOJKHbI PermcTpupoBaTbCA. Bbl,D,Gp)KKI/l npu BbINOJTHEHUN C6p008
[aBreHnst He sBNSTCA 06a3aTeNbHbIMU.

Pernctpaums AaHHbIX CHWKEHWS AaBrneHNst 0COOEHHO BakHa, ecnn npoBoanTcs AD KOHTPONb 060pyaoBaHNS
C MexaHM3MaMm1 NOBPEXAEHNS], BKITOYAOLLMMUN BO3MOXHOCTb BOAOPOAHOIO pa3pyLleHust matepuana. B atom
cny4yae ckopocTtu cbpoca gaBneHnst AOMKHO ObiTb yaeneHo ocoboe BHMMaHmne. CKopocTb cOpoca He AormkKHa
BbI3blBaTb 3(hheKTa «CBUCTKA» M 3HAUUTENBHO yBENUYMBATL YPOBEHb Nomex. Kpome Toro, npu nogo3peHnn Ha
Hann4yne BoOOPOAHbIX nospe>|<,ueHv||7| PeKoMeHAYyeTCA BbINOJTHATL BblOEPXXKU Ha C6p0C€ AaBJlEeHUA, Ha TeX XXe
YPOBHAX AaBreHUs, YTO 1 Ha Habope.

8.3.6. NoBTOpHOE HarpyxeHue

[MoBTOpHOE HarpyxeHue BbinonHsaeTcs, ecnu ASK nposoauTcs no BapuaHTy 1 (cMm. pasgen 6.2.1) u npy nepsom
Harpy>XeHnn BbISIBNEHbl aKTUBHbBIE NN KPUTUYECKU akTUBHbIE UCTOYHMKM AD (knacc Il u 1l — 1B 03-593-03) nnu
nony4eHbl HeonpeaeneHHble gaHHble. Copoc aaBnerHus BeinonHsetca go 0,75 P unu 0,5 Prp, ganee
BbINOMHAETCHA NOBTOPHbIN NogbeM Aasnerus 0o 0,98 Pnp ¢ NpoOMeEXyTOYHbIMU BblAEPXKKaMM
NPOAOIMKMTENBHOCTEIO 10 MUH Ha TeX XKe YPOBHSIX, YTO M NMPY NEPBOM Harpy>XeHuu.

8.3.7. HewTaTHbIe cutyauuun

B HekoTopbIx cnyyasx, ecnv ASK npoBoantcsa no BapuaHTty 2 (cM. pasgen 6.2.2), goctumkeHune ypoHst 110 %
He NpeacTaBnseTcsl BO3MOXHbIM. B Takom cnyyae goctatovHo HabpaTtb ypoBeHb 105 % OT MakcMmanbHoro
pabouyero.

[ns agekBaTHON oueHKM AD faHHbIX Ba)KHO, YTOObI MaKCUMarbHbIA YPOBEHL NPV BTOPOM HarpyXeHun Ans Bcex
BapMaHTOB KOHTPOS HE NpeBbIan MakcMaribHOrO YPOBHS NMpeablayLLero HarpyxeHusi. Ecnv nveno mecto
CryYanHoe npeBbilLeHNE NpeaBapuTeNibHO AOCTUMHYTOro AaBreHus, He06XoaAMMO HeEMeANIEHHO COpOCUTb
OaBIieHne 4O YPOBHSA Gnvkanien Bolaepxkm 1 3adukenpoatb Ha 10 MyH. 3aTem Npon3BOaUTCSA MOBTOPHOE
HarpyeHue 1o ypoBHs 98 % ot npobHoro. Mpu goctuwxkeHnn yposHst 98 % BbinonHaeTca 10-MuHyTHas
BblOepXKa. ,U,J'Iﬂ OLIEHKN COCTOAHUA CcoCyada UCNOJIb3yeTCA akKTUBHOCTb Ha NepBOM 3Tarne NoBTOPHOIO Harpy>XeHns
(8o 98 % ot npobHoro) n 10-mMuHyTHas Bbigepkka Ha 98 % oT NPOBHOro AaBneHnst Ha BTOPOM aTarne NOBTOPHOro
Harpy>eHusi. AKTMBHOCTb, 3aperMcTpMpoBaHHas B Te4eHne npeBbllleHnst NpobHOro AaBneHns, a Takke npu
noBTOpHOM Habope Ao 98 %, He paccmaTpuBaeTCs MPU OLLEHKE TEXHNUYECKOro cocToaHMS obbekta ADK.

Bo Bpems Bbiaepxek AaBneHns HeobxoaMMo creauTb, YTOObl AaBrneHne B TeYEeHNE BbIAEPXKKM U3MEHSIIOCH

B npegenax 0,01 MlMa unun £1 % OT MakcManbHOro ucnbiTatenbHOro (NPUHATE GonbLni AManasoH). Ecrin
konebaHusi JaBneHus BbIXOASAT U3 3TUX Npedenos, OMYCTUMO NPOU3BECTM KOPPEKTUPOBKY AaBIEHNs,
yBeNnn4nB Unu C6pOCVIB €ero, Ho TakK, yTOObI 3Ta KOPPEKTUPOBKa He Bbi3Bala yBerin4eHna nomMmex,
peructpupyembix NA3. Ecnn gaBneHne He MmoxeT BbiTb 3aMKCUMPOBAHO B 4ONYCTUMBIX rpaHMLax 6es
YBENUYEHUS MOMEX UMW PErMCTpUpyeMble NOMEXN Bbl3BaHbI MPOnyckamu, He06X0AMMO NpepBaTb PErMCTpaLmo
OaHHbIX, cOpocuTb AaBneHne 0o ypoBHs He 6onee 50 % oT npobHoro, 3adhmMKcMpoBaTh Ero Ha 3TOM YPOBHE MO
KpanHen mepe Ha 10 MWH 1 BbINOMHUTE HEOOXOAMMbIE MEPONPUSTUS MO YCTPAHEHUIO U3MEHEHUS AaBMEHUS BO
BpeMs BblAepKeK. 3aTeM AaBneHne JOSMKHO ObiTb CHOBa HabpaHo 1 permcTpaums Npo4oIPKeHA C MOMEHTA
OOCTWXEHUS NpeaBapuTenbHO HAbpaHHOTo YPOBHSA AaBneHus. B Takon cuTyauum npu oLeHKe COCTOSHMSA
00beKTa AaHHble, cobpaHHble 40 NPepbIBaHNS perucTpaumnmn, o6beanHSTCS ¢ AaHHbIMU, COOPaHHbIMK Nocne
NPOAOITPKEHNST UCTIBITAHNS.

8.3.8. Owmnbkm npmn nposegeHmun AIK

MocKonbKy aKyCTUKO-3MUCCUOHHbINA KOHTPOSb MPaKTUYeCKU HEMOBTOPSIEM, HEOOXOAUMO NPOBOAUTL €r0
MaKCcMMarbHO NPaBuUIbHO.
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Pasgen 8. Nopsaok npoBegeHunsa AJK

B naHHOM pasaene npmuBedeHbl HEKOTOPbIE TUNMNYHbIE OLKNOKKM, MMetoLLne MECTO npu A3K:

OnucaHue

Bo3moxHbIV pe3ynbTaT

He BkntoyeHa 3anuck B dhann

[oTeps AaHHbIX UCMbITaHUSA. HEBO3MOXHOCTb OLEHKN
pes3ynbTaTtoB

CrLLIKOM BbICOKWI YPOBEHb LLYMOB

YacTuuHas unv nonHas noTepsi 3Ha4MMbIX AaHHbIX UCMbITAHWS.
BaxHelwme napameTpbl 3aperncTpypoBaHHbIX AaHHbIX (BpeMS
perucTpaumm, ANUTENbHOCTb U T. M.) MOTYT BbITb UCKaXeHbI

BbibpaHo cnvwkom 6onblioe paccTosHue
mexay MNAJ

YacTtnyHasa unu nonHas notepda 3Ha4YNMbIX AAaHHbIX UCMNbITaHUA.
YacTuyHasa nnm nonHasi HEBO3MOXHOCTb NPpUMeHeHNA KakK 30HHbIX,
TaK 1 pacyYeTHbIX ariropuTMOB JTOKaunn NCTOYHNKOB A3

Peructpauust cnmiikom 6onbLLOro KonmMyecTsa
[aHHbIX (13-32 BbICOKOrO YPOBHS LUYMOB,
HWU3KOro mopora v T. n.)

HeBo3MOXHOCTb MOCTOBPabOTKN 3aperncTprpoBaHHoON
UHdopMaumm

CrivLKOM BbICOKasi CKOPOCTb HarpyxeHusa

fABneHne «rugpoyanapax». HanoxeHune permctpmpyembix
AD curHanos. VickaxxeHne permcTprpyembix napameTpoB.
HeBO3MOXXHOCTb fOKaL MM UCTOYHUKOB AD

He nogrotoeneHa cxema rokauum nepeg
ncnbiTaHneM

Bo3moykeH nponyck pa3BMBakLLNXCA NCTOYHNKOB AD,
paspyLLeHne UcnbiTbiIBaeMoro o6opynoBaHus

OTcyTCcTBUE Nnokauuy B pearnibHOM BPeMEHW, Npu
perncTpaumm AaHHbIX

OTCyTCTBI/Ie NoKkauun NnpnBoaunT K CyLLeCTBEHHOMY YCIIOXHEHUIO
aHanumsa AaHHbIX U yXyalweHUo ero kavyecrtea

OLWKnBKM (MK HeU3MepeHne) N3MepeHns
CKOPOCTW UMK 3aTyXxaHus

OWwnBKM pacyeTHOW fokaLmum NCTOYHMKOB AD, OLUMOKM B OLEHKE
TEXHUYECKOro CoCTosiHNSA oO0bekTa ADK

Ownbkn Hymepaumm MNAJS (HecooTBeTCTBME
CXeMbl niokaummn peansHon pacctaHoBke MAJ)

YacTnyHas unm nosnHasi HEBO3MOXHOCTb MPUMEHEHUS pacYeTHOW
(v wHOrpa faxe 30HHOWM) NokKaLmn NCTOYHUKOB AD

OTcyTCTBUE AaHHBIX C NapaMeTpuYeckmx
KaHarnoB, OTCYTCTBUE MapKepPOB O BaXHbIX
CoBbITUAX, OTCYTCTBME 3anNUCU OCLUIINIOrpamm

CyLlecTBeHHOE 3aTpyAHeHne aHanuaa gaHHbix ASK

OrtcyTcTByeT unu cnaboe HabnofeHve 3a
XO[OM VCMbITaHKS B pearibHOM BPeMeHH

Bo3moxeH nponyck pa3BmBaloLLnXcs UCTOYHNKOB AD,
paspyLueHne UcnbiTbiBaeMoro obopyaoBaHus

OTcyTcTBUME CBSI3M C rpynnon, obecneymBatoLLen
HarpyeHue

MoBbILLEHHAA CKOPOCTb HArpyXeHusi, NPONycK BbIAEPXKEK, NOTEPS
U UCKaXXEHUE 3HAYUMbIX AaHHbIX. rHopupoBaHue
pa3BUBaIOLLMXCS UCTOYHMKOB AD, paspyLleHne UCTbITbIBAeMOro
obopynoBaHus
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9. OueHka pe3ynbTaTtoB AD KOHTpPOJA B XoAe UcnbiTaHusA

MonHble pe3ynbTatel ASK MOryT 6bITb MONyYeHbl TOMLKO Nocre 06paboTkm U NocTaHannaa MHopmauuu,
3aperncTpupoBaHHon B xoae AD UCTbITaHUS.

HenocpeacTBeHHO B X04€e UCTbITaHWS (B pearnbHOM BpeMeHun) n cpasy nocrne ASK A0MmKHO 6biTh:

e  OLEHEeHOo Ka4ecTBO paboTbl AD cuCTEMbI;

e  OUEHEeHbl Hannune 1 ypoBeHb NomMex, obLume WyMoBble NapameTpbl UCMbITaHWS;

e  BblfIBMIEHbl BO3SMOXHbIE TEYN 1 CBULLM;

e  BbIIBIIEHbl BO3MOXHbIE KPUTUYECKN U KaTacTpouieckn akTnBHble ucTouHnkn A3 (knaccel Il n IV — 16 03-
593-03);

e  BbINOMHEHa adanTMBHAS NOKaLWS BbISIBIIEHHbIX MCTOYHNKOB AD.

Mpwn aHanu3e pesynbtatoB ASK BO Bpems NCMbITaHUSA, B OTMYME OT NOCTOBpaboTkm, Kak npasuno,
NCNonb3yeTcsi TONbKO BCTPOEHHOE NporpaMMHoe obecneyeHune ncnonb3yemon A3 cMCTEMBI, YTO, Kak NpaBuno,
NPUBOAUT K HEKOTOPLIM OrPaHNYEHUAM B BO3MOXHOCTSIX aHanmsa permctTpupyemMblx AaHHbIX.

HedexTbl, Teun, nomexu, NpuBeaeHHbIe B Ka4eCcTBe NPUMEPOB B HACTOSALLEM pasaerne, BbisBeHbl Npu
ncnonb3oBaHum AD cUCTEM M NPOrpamMmmMHOro obecneyeHns pasHoro Tvna n pasHbix NPOU3BOAUTENEN.
MnniocTpauum npuBefeHbl B COOTBETCTBUM C OCOBEHHOCTAMM NpeacTaBneHns AaHHbIX COOTBETCTBYHOLLNX
A3 cuctem un MO.

MpumeyaHue:
Mpn HEOBXOAMMOCTIN NCMOMb30BaHNS CTOPOHHEro Unu gononHutensHoro MO Bo Bpems perncrpauum
OaHHbIX MOXHO CKOMMPOBaTk 3anucbiBaeMblvi panin AaHHbIX B APYryo Nanky 1 nocrne aToro OTKpbITh 3Ty
KOMuto B Jpyrovi nporpaMmMe aHanmaa.

9.1. OueHKa AOCTOBEPHOCTU perncTpmpyemon nHcdopmaumm

B teyeHmne Bcero AQK HeobxoamMMo oLeHMBaThL JOCTOBEPHOCTb pPermcTpupyemMon nHdopmaummn. ictouHmkamm
MOMEX MOTYT CMYXXWTb Pa3fnyHble BHELLHME (hakTopbl (aTMOCHEPHbIE SIBNEHWS, ANTIEKTPOMAarHMTHbIE MOMEXM),
akTopbl, 3aBUCSLLME OT HarpyXeHus (Nponycku), akTopsbl, 3aBUcsLne OT 06beKTa KOHTPONS
(pacTpeckvBaHWe OkanuHbl U MPOAYKTOB KOPPO3WM, MOABUXKKM BHYTPEHHMX YCTPONCTB), AeeKTHbIe
MA3/npepycunutenn, NckpeHve B pasbemMax kabenen. YkazaHHble MOMEXN JOIMKHbI ObITb CBOEBPEMEHHO
BbISIBNEHbI U UCKITOYEHbI (MM YPOBEHb UX CHWKEH). MNMpuMepbl NoMeX, X MAEHTUdUKaUMs U cnocobbl nx
CHWXXEHUSA/VCKITIOYEHNsT NpuBeaeHbl B pasgenax 6.4 n 10.2.

OCHOBHbIE MHCTPYMEHTbI BbISIBIIEHUSI MOMEX B XO€ UCMbITaHUS — HabnogeHne 3a YpoBHEM NapaMeTpoB
AmMnnuTyaa wyma/RMS, 3a xapakTeprcTukamMmn permcTpupyemMbix MMMYbCOB MO BCTPOEHHbLIM
N KOPPEnsSLMOHHBIM AMarpamMmmam, a Takke UCroNb30BaHWe OCUMNorpaMm.

YBenuuenune ypoBHa AMnnutyaa wyma/RMS (41, BO3MOXHO, ypoBHst ASL) Ha ogHOM unu 6ornee kaHanax
CcBUAETENbCTBYET B OONbLUMHCTBE CllyYyaeB O HAYMHAKOLWEMCS NMPOMYCKe UM MHOW HEMPEPbLIBHON NoMexe

B 30He 3TOro kaHana(oB). [lonyctMmoe yBenuyeHne ypoBHa AMnnunTyasl wyma/RMS coctaenseT He 6onee 6 ob
(vHaye roBops, ABYKPaTHOrO YBEMMYEHWS) OT ero MCXOOHOrO 3Ha4YeHNsi, OnpeaeneHHoro npu HacTpoke
cucteMbl (pasgen 6.4.2). MNMpu yBenndeHun ypoBHA AMInunTyasl wyma/RMS gomkHbl 6biTb NPUHATEI MEpPbI MO
BbISIBIIEHNIO MCTOYHMKA MOMEXUN N €€ UCKMOYeHN0. YpoBeHb AMNnnTyapbl Wwyma/RMS oueHuBaeTces no
COOTBETCTBYIOLUMM Anarpammam.

[N BbIABNEHUSA UMMNYIbCHBIX MOMEX NMPUMEHSATCA OKHO CUHXPOMNPOCMOTPA N/Un KOppensAUMOHHbIE

Avarpammbl pasnuyHoro Tuna. Kak npasuno, Ans OLeHKN KayecTBa perncTpmpyemMbiX AaHHbIX MPUMEHSIOTCS:

e  OKHO CMHXPOMPOCMOTPa, oTobpaxatoLlee BpeMsi perncTpaumm, kaHarn, amnnuTyay, Konm4ecTso BbIGPOCOB,
ANUTENbHOCTb, BPEMS HapacTaHus;

e amarpamma «Amnnutyga/Bpems» (koppensunoHHas);

e [aunarpammbl «Jlorapudm onNUTEnNbHOCTM (KONMYeCTBO BbIOPOCOB...) / Bpemsay (koppensaumoHHas);

e amarpammbl «Jlorapmdm KonmyecTsa BbIOPOCOB (4NIMTENBbHOCTL, BpEMS HapacTaHus...) / AMnnuTyga»
(koppensaunoHHas);

e Amarpammbl pacnpegeneHns CyMMapHOro KOnm4yecTBa MMMynbCcoB (dHeprumn, Konm4ecTaa BblIBPOCOB...)
no KaHanam, no BpemeHu (ructorpamma);

e Amarpamma ypoBHSA AMMMUTYAbI LWyMa BO BPEMEHU MO KaHanam — pacnpegeneHne, nMHenHbIn rpaduk;

e avarpamma «AmnnuTyaa wyma / KaHan» — ructorpamMmma, HTEpBanbHas, rpynnupoBka no kaHanam.

Mpn BoNbLIOM NOTOKE AAHHbBIX BMECTO KOPPENALMNOHHBIX AOMYCTUMO NPUMEHEHME aHANOMMYHbIX MHTEPBarbHbIX
anarpamm.
9.2. TlpumeHeHue ocuunsorpamMmm rnpu oueHke JOCTOBEPHOCTU AaHHbIX

[ns oueHkn OOCTOBEPHOCTH perVICTpI/IpyeMOIZ MHCbOpMaLI,VII/I, BblABJ1EHUNA HENMPEpPbIBHbIX CUTHANoOB 1 NMOMEX
MoryT ObITb MCMNOMb30BaHblI BO3MOXHOCTU CUCTEMbI MO OT06pa)KeHI/|}O/peFI/ICTpaLI,I/II/I ocuunnorpamMm.
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OcCHOBHOE Ha3Ha4yeHne ocuunnorpaMmm — onepaTnMBHoe HabnaeHNe 3a ANEKTPUYECKUMUN CUTHANaMMU,
noctynaroLwmmm ¢ npeodbpasoBartenen (cm. puc. 4.52), 4o Ha4ana u Bo BPEMS UCMbITAHUS U, B HACTHOCTMH,
HabrnogeHne 3a curHanamu, BenmnymHa KoTopbIx Huke nopora. C noMoLLbio ocuunnorpadga XopoLuo
onpenensiTcs yTeukn (HernpepbiBHas AMUCCUS), UICKPEHUE KOHTaKTOB, MOMEXU paauno- 1 TernenepenaroLLmx
CTaHUMIA, OKpY)KatoLLEero anekTpoobopyaoBaHus, 3NeKTPOCBapOYHbIX anmnapaTos.

YTeuku Ha ocumnnorpaMmme onpeaensoTCs Kak HENpPepbIBHbIN LLYM, KOTOPbIA C yBENUYEHNEM Harpy3Kku, Kak
npaswuno, ysennuueaetcs no amnnutyae (puc. 9.1). NMogobHyo hopmy MMeoT nHorga BCTpevaromecs
«XBOCTbI» ANIMHHBIX AD CUrHanoB, O4HAKO CUrHarmbl OT TEYEN, B OTNIMYME OT HUX, MMEIOT MOCTOSHHbIV XapakTep.

2. Ocyunnorpadg: lkana ALMN{Bpems, [Mrc]

2. MNaoTHoCTL aHepruy, [[Ox*1e-26fx"u]*1}2] } HacToTa, [klMu]
11680
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0o 100 200 300 400

Puc. 9.1. Ocumnnorpamma u CnekTp curHana ot Teuu

lMomexun pagmo- 1 TenenepefarLmnx CTaHUMI, a Takke Apyrue arekTpoMarHUTHbIe HaBOAKMW, Kak npasuno,
BbISIBMIAOTCS MO Y3KMM MOfiocaM Ha CrnekTpe, cM. puc. 9.2 (Mpu 9TOM akKyCTUYECKMe LyMbl BCerga
LLUMPOKOMOSOCHLIE, CM. puc. 9.1 1 puc. 4.52).

1. Ocuvanorpamma [en.AL)/Bpena [mMkc]
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1. YactoTHeA cnekTp [[Ox*1e-26/"u)*112]  HacToTa [kl "y)
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Puc. 9.2. OcuunnorpamMma 1 CnekTp y3KOnonocHom HaBoaKu

MMﬂyﬂbCHbIe ANEKTpn4eckne nomexu (Hanpmmep, NMOMEXWN OT 3J1EKTPOCBAPKN UITN NCKPEHUA KOHTAKTOB, OT
BKITHOYEHUS/BbIKIMIOYEHUS SJ'IeKTp0060p}/£I,OBaHVIﬂ) MMEKT O4eHb Manyr ANMUTENbHOCTb N «pa3Ma3biBatoTCA»
Ha HEeCKOJTbKO MUKPOCEKYH TOJTbKO U3-3a YaCTOTHbIX (bVIJ'IprOB.

Kpome Toro, okHa ocuunnorpada NnpuMeHsItoTCs 4151 OLLEHKU TOro, HACKObKO afeKBaTHO cuctema
perucTpuypyeT CUrHarnsl BoICOKOM aMniuTyasl, B NepByto ovyepedb B YacTu 3alukana (cm. puc. 4.2).
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[ns oueHKM nomex nocre ucnbiTaHns pekomMmeHayeTCcAa MakCnmaribHO I'IOJJ,pOﬁHO q.)I/IKCI/IDOBaTb CbaKT
N XapakKTepucTmukm nomMex B Pabouyem NpOTOKOIE, NCMNOoJ1b30BaTb BO3SMOXHOCTU ayano- 1 BVI,D,eO(bVIKcaU,I/IVI
npouecca UcnblTaHUA.

9.3. HEKOTOpre CTaTUCTUY4eCKue AaHHble No pe3ynbTatamMm UcnbITaHUN

Cuntaem HeobxoaNMbIM npumuBecTn NpUMepHoOe KONMM4eCTBO MMMNYIbCOB, PErMCTPUpyeMoe Nnpu pas3fimvHbIX
TUNax ucnbiTaHum npn ycnosmm OTCYyTCTBUA 3HAYUTENbHbIX NMOMEX.

AJ cucTembl NepPBbIX MOKONEHU TpeboBanu onpeaeneHHon «KynbTypbl» NPOBEAEHUSI UCTIbITaHUI —
MUHUManu3aummn ypoBHs LLYMOB, TLLATENbHOrO NPOTOKONMPOBAHUS paboThl, MOCTOSIHHOW OLIEHKM CKOPOCTYU
noToKa pPernucTpupyembixX AaHHbIX, T. K. 4OMYCTMMasi CKOPOCTb COCTaBrsina He 6oriee HeCKObKUX COT
UMNYMbCOB B CEKYHAY, MHaye cucteMa npocTo 3aBucana. OgHako v Toraa 6bina npobnema BolaeneHus
Nose3HbIX JaHHbIX M3 OGLLEro NoToka.

CoBpeMeHHble AQ cucTemsbl, B TOM Yncrie u A-Line, cnocobHbl 3aperncTprMpoBaTh AeCATKM ThiCAY UMMYSIbCOB
B cekyHay. Ecrnv onepatop He cneguT TWaTenbHO 3a TakuMK NapameTpamu, Kak «KONMYeCcTBO
3apEerMcTPUPOBaHHLIX B CEKYHAY UMMYIIbCOBY», K KOHLYY UCMbITaHUA CUCTEMA MOXET 3aperncTpupoBaTh
HEeCKOJSbKO MUITIMOHOB 3anucei, afekBaTHas oLeHKa KOTopbix ByaeT KpaiiHe 3aTpyAHUTENbHA.

B Tabnuue HuxXe NpuBeAeHbl HEKOTOPbIE AaHHbIE MO KONMYECTBY 3aperncTpUpOBaHHbIX MMMYbCOB AN pa3HbIX
TUMNoB 0GopyaoBaHus. PasymeeTcs, UMdpbl BECbMa OPUEHTUPOBOYHbIE, 3aBUCAT OT TUMa UCMbITaHusl, nopora,
napameTpoB A3 annapaTypbl. NogpasymeBaeTcst UCMNbITaHWe Npy YMEPEHHOM KONMYECTBE LLUYMOB 1 NOMeX, 6e3
Teyel 1 CBUCTKOB B COEAMHEHNSAX, NPY NMPOBEAEHUN ABYX Harpy>KeHU, npuydem nHdopmaums no cépocy
[AaBMeHUsl He YyYUTbIBAETCS.

TunuyHble UCnbITaHUSA 060py£|,OBaHI/|F| He(bTeXI/IMI/I‘-IeCKI/IX Nnpon3BOACTB:

o TUNU4YHOE KONMNYecTBO
Twn 060 OBaHuA Konuuecrao TvnuuHeIiA 3aperucTpupoBaHHbIX UMMYIbLCOB
PYA KaHanos nopor, ab P pup Yy
’ umn./kaHan/vcnbiTaHue
KonoxHa 30-100 35-40 2000-7000
Peaktop 8-14 35-40 2000-15 000
Cocyn 8-26 35-40 2000-10 000
Cdpepuyeckuin pesepsyap 16-56 3545 300-3000
TpybonpoBoa, TEXHONOrMYECKUN 3-100 35-40 500-5000
TennoobMeHHMK 11-17 40-45 2000-15 000
PesepByap — aHuLe 20-60 25-35 200-1500
PesepByap — cTeHka 30-60 35-40 2000-10 000

9.4. BbisiBNneHne NponycKkoB, CBULLEN U TeYyen

Mpornycku, CBULLIM U TeYM KpaliHe KenaTernbHO OLEHUTb 1M NPOBEPUTL UX HANM4YMe B Xoae Unu cpasy rnocrne
ucnbitaHus. Ckopee BCero, aaxe Yepes Heckornbko Yacos nocrie A3K BbisiBUTL Hanuuve ceua byaet
HEBO3MOXHO (AaBreHve byaet copoleHo). Ecrnv Bo BpeMs UCMbITaHWS MOXHO ONepaTUBHO NMPOU3BECTM
0OMbINMBaHNE NOAO3PUTENBHOrO MeCTa, TO NOCHE UCMbITaHUs 3TO HUYero He gact. O6bekT JOImKeH ObiTb
TWaTenbHO OCMOTPEH BO BPEMS 1 Ccpa3y MoCne UCMbITaHus (B COOTBETCTBUN C TpeboBaHUSIMU NpaBun
©e30nacHOCTN Ha AaBfEHNM HE Bbille PacyYeTHOro).

Mponycku 1 CBULLM MOTYT GbITb BbISIBIIEHbI MO YBEMUYEHMIO YPOBHA AMMNUTY bl Wyma / RMS. Oco6eHHo

BHUMAaTENbHO HaA0 OTHOCUTBLCH K UIBMEHEHUAM 3HAYEHUN 3TUX napameTpoB B 30HaX, rae OTCyTCTBYHOT
(bJ'IaHU,EBbIe coegunHeHunA.

9.5. BbiiBNeHMe KpUTUYECKN U KatacTpoPrMieCcku akTUBHbIX UCTOYHMUKOB AD

BaxHenwwen 3agaden ASK sBnsieTcss CBOEBPEMEHHOE BbISIBIIEHNE KPUTUYECKN N KAaTaCTPOUYECKN aKTUBHbIX

ncrouHukos A3 (knacchl Il n IV — B 03-593-03).

MpusHakamun Hanuuma nctodHmnkos AD knaccos Il u 1V, BeisBnsgemMbIMn HENOCPEACTBEHHO BO BPEMS

AD KOHTpONg, ABNATCA:

e  OKCMOHEHLMarbHbIA POCT NO Mepe YBENUYEHUS HAarpy3KM CyMMapHOro Konmyectsa MmnynbcoB Unm
Konn4yecTBa BbIOPOCOB — aKTUBHOCTb AD;

e HapacTaHue cpegHen amnuTyAbl, SHEPTUN NN KONMYEeCTBa BbIBPOCOB PErMCTPUPYEMbBIX NMMYSTbCOB

C POCTOM Harpy3ku — MHTEHCUBHOCTb AD;

pernctpauns cobbITui C BbICOKOW aMNnTyA0W, SHEPTUen;

HannyMe UCTOYHNKOB C BbICOKOW KOHLIEHTpaLMEeNn NoLMpoBaHHbIX COObITUIN AD;

Hanu4yme nosblleHHOM AD akTUBHOCTUM Ha BblAEpXKKaX AaBNEeHUs;

Hanu4yne noebiWeHHOM AD aKTMBHOCTU NPY MOBTOPHOM HarpyXeHuu.

Ecnun atn NPU3HaKN MMEKOT KOJTINYECTBEHHOE BblpaxeHne, MOXXHO roBOPUTb O HUX KaK O KPUTEPUAX.
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Kpome Toro, npymeHsieTcst Kputepuii HenpepbiBHOM AJ. Pernctpaumnsa HenpepbiBHOM AD, ypoBEHb KOTOPOK
npeBbILLAaeT MOPOroBbIfi YPOBEHb CUCTEMbI KOHTPOMS, MOXET CBUAETENbCTBOBATb O HANMYMN TeYU B CTEHKE
KOHTpONMpyemoro obbekTa, YTo 3KBMBANEHTHO Hanuymo nctovHuka IV knacca.

B cniyyae BbisiBNEHUsI B X04e UCMbITaHNSA HApPYLLUEHWS! 3TUX KpUTEPUEB HEOOXOAMMO:
e  3aperncTpupoBaTh U CreauTb 3a pasBUTUEM CUTyaLuM B npolecce BbinornHeHus ASK;
e MPEeAnpUHATbL Mepbl MO NMOATrOTOBKE BO3MOXHOIO cOpoca Harpysku.

B cnyyae BbisiBNeHUs B Xxo4e UCMbITaHUA HapyLLUeHUs ABYyX 1 Bonee Kputepmnes HarpyxeHne AOIMKHO ObiTb
OCTaHOBIEHO. B aToM criyyae 06beKT KOHTPONA AOMKeH BbITb pa3rpyXeH (nMMbo NonHOCTLIO, B0 YaCTUYHO —
[0 BENUYMHBI, MPY KOTOPOR Kracc NcTovHuka AS cHM3nTcsa Ao yposHs I unu Il knacca) u ncneitaHne nMbo
npekpaLieHo, Nnbo AomkeH ObiTb BbIACHEH MCTOYHMK AD 1 oueHeHa 6e30MacHOCTb NPOBEAEHMS UCTbITaHUS.

Kpome Toro, npu oLeHKe TEXHNYECKOro COCTOSIHUS 0ObekTa B pearibHOM BPEMEHU MOTYT OblTb UCNOMb30BaHbI

KOMIMIEKCHbIEe KpUTEpUK, NpUBEAEHHbIE B CTaHaapTax:

o [1B6 03-593-03 lNpaBnna opraHu3auun n NpoBeaeHNsa akyCTUKO-OMUCCUOHHOIO KOHTPOMSI COCYAO0B,
annapartoB, KOT/IOB U TEXHONOIMYecKnx Tpybonpoeoaos., Mpunoxexue 3 [6];

o EN 14584:2013 Examination of metallic pressure equipment during proof testing — Planar location of AE
sources [37];

o EN 15495:2007 Examination of metallic pressure equipment during proof testing — Zone location of AE
sources [38];

e ASTM E569/E569M-20 Standard Practice for Acoustic Emission Monitoring of Structures During Controlled
Stimulation [34].

I'IpMBe,u,eM onncaHme ncnosib3oBaHmA BbillenepevncrnieHHbIX Kputepunes and oOueHKN COCTOAHUA obbekTa
KOHTPOJI14 B pealibHOM BpeMEHW.

9.5.1. UameHeHne AD napameTpoB OT BpeMeHu/gaBrneHusi

OueHka TeHaeHUM n3aMeHeHns AD napaMeTpoB OT BpeMeHu/napameTpa Harpy>XeHus gBnseTcs ogHUM 13
BaKHeNLINX crnocobO0B OLEHKM COCTOSAHMS 0ObekTa BO BpeMsi AD KOHTPOIS.

TeHOeHUNn N3MeHeHNs KonNnyecTa curHanos A3 1 UX NapaMeTpoB OT BPEMEHU 1 MapamMeTpa Harpy>KeHns
(OaBneHns1) pekoMeHayeTCs OLeHMBaTb Ha y4acTKax UCMbITaHMS CO CXOOHBIMU YCIOBUAMU HArpy>XeHnst
(Hanpumep, HarpyxeHue 0o paboyero gaBneHUsa Unn HarpyxeHue ot pabovero gaeneHuns 4o npobHoro). MNpu
3TOM BblOMpaeTca uHTepBan HabrnaeHUs, BblpaXKeHHbIW B eAUHULaX BPEMEHU UM AaBREHUS, U 3aTEM

B MpoLecce UCMbITaHUA AN KaX4oro MHTepBana oLueHMBaeTCs KONMMYeCTBO HaKOMMEHHbIX MMMYIIbCOB, UX
CyMMapHasi 3Heprusi, KonnmyecTso BbIOPOCOB.

PekomeHayeTcsi oueHMBaTb TEHAEHUMM U3MEHEHUst AD napaMeTpoB Ha y4acTKax HarpyXeHust Mexay
BblAEPKKaMW AaBIEHNS, NMPUHMMAs A KaX4oro Takoro y4acTka Mo NsiTb UHTepBarioB HabntoaeHus.

B xoge npakTn4eckoro AD KOHTPOJIA B OonblUMHCTBE Clny4yaeB nMmeeTt MeCTo HEKOTOPOE HapacTaHune
AQD aKTUBHOCTM C POCTOM Harpy3ku n3-3a paspyLleHua npoaykTtoB KOppo3nn, NnoaBUXeEK obbekTa KOHTpPOA
Ha ornopax, nomex oT n3onAaunm n 1. n. (*)aKTopOB.

PaBHOMepHOe npupalleHme cymmMapHbIX (C HakonneHnem) A3 napameTpoB C NpupaLleHUeM Harpysku
(NMHeHas 3aBUCUMOCTb) UMEET MECTO NMpu OTCYTCTBUU AedekToB B MaTepuane (cM. puc. 9.3). Ecnu ckopocTb
cyeTa MMNyIbCOB, CKOPOCTb cyeTa BbiopocoB AD, amnnuTyga A UMNynbCOB BO3PACTaOT C YBENUYEHNEM
Harpysku, To 3TO MOXET CBUAETENbCTBOBATL O HANMYMK pacTyLUMX AeDEKTOB B MaTepuarne KOHTPONMpyemMoro
obbekTa.

MpumeyaHwue:
AHanorm4Hele naeun NonoXeHsl B OCHOBY MOKanbHO-AMHAMUYECKOro U S-H kpuTepreB, KOoTopble
NPUMEHSIOTCS Npy NocTobpaboTke.

Mpv yBenuyeHnn KonmyecTBa 3aperncTpupoBaHHbIX COObITUIN, 3HEPrMN NN KONNYECTBa BbIGPOCOB B TEKYLLEM
WHTEepBane no CpaBHEHWUIO C Npeablaywmm (cMm. puc. 9.4, HakonneHne AaHHbIX Mo OAHOMY M3 KaHanoB (kaHan
13, TEeMHO-(PMONETOBLIN) CYLLECTBEHHO OTMYAETCS OT APYrMX) HE06XO0ANMO NPUHATE MEPbI MO BbISIBNEHUIO
WCTOYHMKA aKTUBHOCTW U NOATOTOBUTBLCH K BO3MOXHOM OCTAHOBKE HarpyxeHus n copocy gaBrneHus.

Ecnu npupalleHne BbIleynoMsHYThIX AD napamMeTpoB B MHTEpBare pes3ko yBENUMYMBaEeTCs N0 CPaBHEHUIO
C NpeablayLM 1 Ha COOTBETCTBYIOLLMX AnarpaMmmax OTMeYaeTcs «M3rnomy rpadurka HakonneHns

AQ napameTpa (nepexof OT JIMHENHOTO K SKCMOHEeHUManbHOMY XapaKkTepy HaKomnmeHns), To HarpyxeHvme
OOJDKHO ObITb OCTAHOBMEHO A0 BbIACHEHUSI NPUYMH NOBbIWEeHNss AD akTUBHOCTU. ECnv akTMBHOCTbL Ha
BblAEPXKE OABNEHNS HE NpeKkpalaeTcs, He06XoaMMO BbIMOMHUTL COPOC AaBNEHNS A0 YPOBHS, HA KOTOPOM
AD aKTUBHOCTb CYLLIECTBEHHO CHU3UTCH.

OCc06EeHHOCTU OLLeHKMU:

[ns oueHkn nameHeHnss A napameTpoB OT BpeMeHM/,EI,aBJ'IeHI/IFl B pealibHOM BpeMeHU HeobxoaMmo
ncnonb3oBaTh AaTYNK AaBMNEHUS UM UHOW crocob perncTpaunn napamMmeTpa HarpyxeHus.
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TeHaeHUUN n3ameHeHns A3 napaMeTpoB KenaTerbHO OUEeHMBaTb AN NepBbIX NMMYbCOB
3aperncTpupoBaHHbIX COBBLITUI NO KaXaoMy KaHany AD CUCTEMbI (HY>KHO akTUBMPOBaTb AnarpaMmmMy
OoTOOpaxeHns1 HaKOMNMEHUs CroLMpPOBaHHbIX AD MMMYbCOB C ONUMEN yyeTa TOMbKO NepBbIX MMMYTbCOB
cobbiTui gnanora «JononHuTenbHbIe ONLMX NOKaLum» Unu, Npu noctaHanuse, nepsble MMNYNbCbl COObITUIA
MO>XHO oLeHnTb B naketax AE Workbench n Acoustic Emission Data Analyzer). INpu HEBO3MOXHOCTH paboThl
B peanbHOM BPEMEHW C NepPBbIMU MMMNYNbCaMUN PETUCTPUPYEMbIX COBBITUIA MOXHO MCMOMNb30BaTb OKHO
HakonneHms cnoumpoBaHHbix AD MMNYNbCOB, a Takke CNeAnTb 3a KaHanamu, No KOTOPbIM BbISBMSETCS
HanbBOmMbLUNA KAYECTBEHHbIV N KONMYECTBEHHbIN POCT aKTUBHOCTW.

BHumaHue:

bornbLoe KonnmyecTeo perncTpmupyemMbix Uinmn 3apermcTpupoBaHHbIX Ha npeabiayumnx atanax gaHHbIX
MOXET MacCKnpoBaTb U3AMEHEHUA XapaKTepa HakKonneHna gaHHbIX OAHUM UMW HECKOJIbKMMU KaHalriaMu.

MC"OHb3yeMble AunarpaMmmbl U 0COGEHHOCTU UCMOSIb30OBaAHUSA:

[unarpammbl HakonneHnsa nmnynbcoB (puc. 9.3, puc. 9.4) unu KonuyecTea BbIOGPOCOB ANS KaXX4oro kaHana Bo
BPEMEHW 1 C y4ETOM Harpy3ku. Tak, XxapaKktep HakonmeH1Us UMMyrbCcoB No kaHany 13 (TEMHO-NONETOBbIN)
Ha puc. 9.4 BblgenseTcd Ha (poHe ocTarnbHbIX KaHanoB (Ha 060MX pMCyHKax KpacHbIMY Mapkepamu nokasaHbl
BbIOEPXKKN OaBMNEHUS).

CyMMapHuIH c4eT HMnynbcoB AJ [ 6apf Bpews [c]
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Puc. 9.3. HakonneHne nmnynbcoB ¢ U3MEHEeHneM AaBrieHus Ans cocyaa 6e3 BbiABNEHHbIX AedeKToB
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Puc. 9.4. HakonneHue nMnynbLCcoB ¢ USMEHEHMEM AaBneHus ans cocyaa ¢ aedekramm B 30He MNMAD 13

9.5.2. BblaepXku AaBneHus

A3 aKTMBHOCTb Ha BblOep)KKax OaBMNEHUsT — OOUH U3 BaXXKHENLUNX KPUTEPUEB OLIEHKU COCTOSIHUA obbekTa ASK.
BblaepXku 1 nx napamMeTpbl AOIMKHbI OTMeYaTbCca Mapkepamu 1 B Paboyem npoTokone.

Mpn npoBegeHnn ASK akTMBHOCTb AD OLIEHMBAETCS Ha BblAEPXKKAX OABEHMUS, NPOAOIPKUTENBHOCTBIO OT

10 MUH Kaxgas, Kak NpaBuo, CnycTs 2 MWH Nocre Hadana BblAepKKK, MO KaXkaoMy kaHany (no nepsbim
UMMNynbcam coObITUIA C aMNIIUTY 0N BbIle MOPOra OLEHKN).
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Ecnu HanpAaMyr C nepBbiMUN UMMNYJbCaMu cobbITUR pa6OTaTb 3aTpyaoHUTENbHO, peKkoMeHOyeTCHd UCMOoJ1b30BaTh
OKHO HakomnfeHuna cnoumpoBaHHbIX A3 MMNyInbCoOB, a TaKXKe BO3MOXXHOCTU MO B yacTtu yBEeINMn4eHnA 4acTtu
anarpamMmmbl U CUHXPOHHOIO Tabnn4Horo NpoOCMOTpPa perncTpmupyembixX gaHHbIX.

KpuTepuin akTMBHOCTM Ha BblAEPXKKaxX HE HAPYLLEH, ECNN Ha BbiAEPXKKE AaBNEHUsi 3aperncTpupoBaHo He Gonee
OBYX COObITUI C aMMMTYA0OW BbILLE NOPOra OLEHKN B KQXKAOW NTOKALMOHHOM 30HE (Ha KaXkgoM kaHane) [24].

Ecnu Ha BblAEPXKE PETMCTPUPYETCA OT ABYX O CEMU cobbITUN Ha JTOKaLUMOHHYH 30HY (KaHaJ'I), TO TaKas
aKTUMBHOCTb JOJMKHA ObITb OTMEYEeHa 1 OLeHeHa C Y4E€TOM 3aperncTpmnpoBaHHbIX NMOMeX, YPOBEHb KOTOPbIX
onpenenaeTcd BO BpeMA npeaBapuUTesibHOro ncnbliTaHUA.

Ecnu Ha Bbigepkke pernctpupyetcst bonee cemm COObITUIA Ha NOKALMOHHYIO 30HY (KaHarn), TO Takast akTUBHOCTb
MOXeT CBUOETENbCTBOBATL O HANUYMKU pacTyLmux 4edekToB B MaTepuarne KOHTPOMpyeMoro o6bekTa, KoTopkle
NPOAOITKAKT Pa3BMBaTLCA M BO BPEMSI BblAEPXKEK OABMNEHUSA, YTO TpebyeT OCTaHOBKM UCTbITaHUS

1 HEMeLeHHoro copoca AaBrneHus.

OCcob6eHHOCTU OLIEHKM:

lMomexu, npeBbiwaroLmne ypoBeHb OLIEHKM, MOTYT MacKMpoBaTb aKTMBHOCTb OT pa3Butus gedektos. Ecnn
NCTOYHWMKOM MOBbILLIEHHOW aKTUBHOCTY Ha BblAEPXKKaX ABIISIOTCS MOMEXW, TO OHM OOJKHbI ObITb OnpeAeneHsl,
NCKIMOYEHbl UM OrPaHNYEHbI.

Ucnonb3yemble guarpammMmbl U 0COGEHHOCTU UCNOSb30BaHUA:

Mpun ncnonesosanum MO A-Line pekomeHayeTcs ucnonb3osaTtb guarpammbl «4ucno nmnynscos A3 / KaHany,
KoppensiLuMoHHyto avarpammy «Amnnutyga AS / Bpemsa» (puc. 9.5), CUHXPOHHbI TEKCTOBBIN NPOCMOTP,

a Takke Bo3MmoxHocTu MO B YacTu yBenmyeHns obnactu guarpamm, unbTpaumm no nokawumm B pearbHOM

BpeMeHU, OYNUCTKMN N BOCCTAHOBIIEHNA OKOH JTOKauun.
Amnautyna, [n6] { Bpems, [d
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Puc. 9.5. OueHKa aKTUBHOCTU Ha BbiAepKKax AaBreHuns

9.5.3. NoBTOpPHOE HarpyxeHue

Ecnu HarpyxeHune npoBoanTCA No BapUaHTy 1 vnu no BapunaHTy 2 nnsi 06bekTa, BbIBEAEHHOTO 13
aKcnnyaTtauun, To Npu BbiABITIEHUN KPUTUYECKU UIA KaTaCTpOCbI/I‘-IeCKI/I aKTUBHbIX MCTOYHMKOB AD, a Takke npu
peructpaunn HeonpeaeneHHbIX AaHHbIX BbIMNOJTHAETCA NMOBTOPHOE HaArpyxeHune (CM. pasgen 6.2).

Ecnun KonnMyecTBo perncTpmMpyemMbiX UMMynbCOB, MX aMnnuTyaa unv nHo AS napameTp Ha OQHOM UMK
HeCcKOInbKMX KaHanax aKCcrnoHeHUManbHoO Bo3pacTaloT C YBennyeHnem Harpysku (cM. pasgen 9.5.1), To ato
MOXET OblTb CreACTBUEM HaNMYnsl pacTyLNX AedDEKTOB (KPUTUYECKMN U KaTaCTPOUYECKN aKTUBHBIX
ncTouyHrkoB AJ) B MaTepuarne KOHTpoMpyeMoro o6bekTa. B Takux crnyyasix LenecoobpasHo npekpatuTtb
noabem AaBIEHUs U BbIMOMHUTL KOPOTKYH BblAEPXKKY AaBMNeHUs!, ANt TOro YToObl OLEeHUTb NOBeAeHue
KOHTpONMpyemoro obbekTa Ha BblOepKKe.

Ecnu cnycTta 2 MUH ¢ Havana BblAEpPXKKM He pernctpupytotcs AD curHansl (KpoMe JonyCTUMbIX LUYMOB,
COrnacHo MoroXeHuam pasgena 6.4.2), Habop AaBneHnst MOXHO NPOACIKMTL. Ecnin AD akTUBHOCTb
NPOLOITKAETCH M Ha BblAEPXKKE AABMNEHWS, TO MPUYUHBLI U UICTOYHMK TaKOW aKTMBHOCTM OOJIKHbI ObITb
onpegerneHbl 1, Npu HEOOXOAMMOCTU, YCTPAHEHBI.

B cnyyae ecnv npu NnpoaomKeHnn HarpyXeHnsi BHOBb MPOSIBNSETCA aKkTUBHOCTb TOMO e TuMna, Kak 4o

BblAEPXKM OABMNEHUS, peKoMeHOyeTCs BbINonHUTL copoc aasnerHns go 50—70 % ot npobHoro, a 3atem
BbINONHWTb NMOBTOPHOE HarpyxeHue (puc. 9.6). NoBTOpHOe HarpyXeHne BbIMOSNHAETCS TaKkKe Npu perncrpaumm
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Ha NepBOM HarpyxeHumn HeonpeaeneHHbiX aHHbIX. HOBTOpHoe HarpyxeHue BbINOJTHAETCA C TOW Xe CKOpPOCTbHO
1 No TOW xe nporpamMmme, 4To U nepBoe.

Ecnv npu noBTOpHOM HarpykeHun A3 curHanbl He perncTpupytoTcs (Mnu AS aKTUBHOCTb Ha NOPSAAKM MEHbLLE,
4YeM Ha NepBOM Harpy>xeHum) 4o Tex nop, rnoka He NpeBbILLEHO AaBneHne, AOCTUTHYTOe Npy npeablayLem
Harpy>xeHun, To Takon TN akTUBHOCTM SIBNAETCA CneacTBuem BbinonHeHnsa addekta Kansepa

N CBMAETENbCTBYET 00 OTCYTCTBMM pacTyLmMX AedeKToB. B aTom cnyyae HarpyxeHune MoxeT bbITb
NPOAOITKEHO.

Ecnn akTMBHOCTbL Npy NOBTOPHOM Harpy>XeHuv umeeT napameTpsbl, 6rM3kue K napameTpam nepsBoro
Harpy>XeHusi (xapaktep HakonneHus MMMyrbCoB, HaNn4Yne n napameTpbl MOLMPOBaHHBLIX COObLITUI), TO Takoe
nosefeHne U3BECTHO Kak adpdekT PenmcnuT 1 ykasblBaeT Ha Hanuume passuBatoLLMXcs 4edekToB

B MaTepuane obbekTa. PelueHne 0 BO3MOXHOCTU NPOAOIKEHUSA HAarpy>XeHUs AOMKHO ObITb MPUHSTO C y4ETOM
nonoxeHnn pasgena 6.2 4ng COOTBETCTBYHOLLErO TUNa UCNbITaHWUN.

KonnyecTtBeHHO acbdekT Penncntn xapakrepuayetcs koadduumeHtom Penucutn (FR):
i+1
PA3

FR = =
P

(44),

roe:
Pas'*! — BENUUMHA NPUNOXKEHHOW Harpy3Kku, NpU KOTOPOI HauMHaEeT BHOBb perMcTpupoBaTthcst AQ aKTUBHOCT;
Pas' — MakcumanbHas BenuMuMHa Harpysku npeabiayLLero LUKa HarpyxeHust.

Ha Hannyune passuBarowmxcsa aedeKkToB ykadbiBaeT 3HadyeHve FR < 0,85 (npy nOBTOPHOM Harpy>eHum
nmnynbcbl AS perncTpupyoTcsa Ao AaBneHus, coctasnstoLlero 85 % oT MmakcrmManbHOro AaBneHns Nepeoro
HarpyxeHus).

OpdekT Kansepa MoXHO paccMmaTpmBaTh Kak YacTHbIN criydar adhdekta denmcnTn, npn kotopom FR = 1.
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Puc. 9.6. Npaduk HarpyxeHus, koppensuua Amnnutyaa/Bpemsi npy nepBomM 1 NOBTOPHOM HarpyxeHuu

Oco006eHHOCTU OLEeHKMU:

Ecnu ncnorib3yemMoe nporpaMmmHoe obecrneyeHne No3BoNsEeT pa60TaTb C nepBbiMU MNyJIibCaMu cobbITui, TO
TEHOEHUMN n3ameHeHus AD napamMeTpoB OUEeHNBAKTCA OJ1A NepBbIX UMMYJ1bCOB coObITU No KaXXOomy KaHany
AD cuctembl. B nHom Clny4yae pekomMeHOyeTCA UCMOoJ1b30BaTb OKHO HAKOMIIEeHNA CriounpoBaHHbIX AD
nMnynbcoB, KPOMe TOro, HeobxoOQMMO cneauTb 3a KaHanamu, no KOTOPbIM BbIABIIAETCA HanbonbLUNNA
Ka4yeCTBEHHbIN N KONNYECTBEHHbIN POCT aKTUBHOCTU, NCMNOJIb3yA BO3SMOXHOCTU MO B yactn yBeITIM4eHnq
obnactu anarpamm, (bVIJ'IpraLI,VII/I no Nnokauun B pearibHOM BpeMeHU, O4YNCTKN N BOCCTAHOBJIEHNA OKOH
nokaumm, TabnmyHoro npeacrtaBliieHnA permcTpupyemMbiX JaHHbIX.

B xoae npaktuyeckoro A3 KOHTPONSA Npv NOBTOPHOM HarpyeHuu B GOMbLUNMHCTBE Cry4aeB MMeeT MeCTO
HekoTopast AD aKTMBHOCTb (CM. puc. 9.6), 1 ee He0BXOAMMO y4MTbIBaTb NPU OLEHKE BbiNonHeHus adodpekTa
Kawnsepa. Npw 3TOM, Npy OLEHKE YPOBHS TaKoro poga akTMBHOCTM, MOXHO PYKOBOACTBOBATLCS MOMOXEHNAMU
pasgena 6.4.2, OpMeHTUPYACh Ha AOMYCTUMbIA YPOBEHb MOMEX.

MCI'IOﬂb3yeMble AunarpamMmmbl U 0COGEHHOCTU UCMOSIb30OBaHUSA:

[varpaMmbl (KOpPensiLMOHHbIE Y HAaKOMWTENbHbIE) UMMYIIbCOB, SHEPTMU, KONMYECTBA BbIOGPOCOB AMs KaXKA0oro
KaHana B 3aBYCMMOCTU OT BPEMEHW U AaBIEHUs.

Mpy cpaBHUTENBHOM aHanu3e AD akTUBHOCTM MNPV NEPBOM U MOBTOPHOM HarpyXeHun UCMorb3yeTcs
AvarpaMMa HaKoMeHUst UMMYbCOB, SHEPrMK, KONMYEeCTBa BbIOPOCOB AMNs KAaXO0ro kaHana no AaBneHnto
(cM. puc. 9.7, BO3MOXXHOCTb NMOCTPOEHNUS NOAOGHO Anarpammel, NPUYEM B pearibHOM BpeEMEHU, AOIKHa ObiTb
npeAycMoTpeHa nporpaMMHbiM obecnedeHnem AD cUCTEMBI).
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@ Cumulative hits vs Calculate Loading [GR14]

Cumulative hits vs Calculate Loading [GR14] [SC]
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Puc. 9.7. HakonneHne umnynbLcoB No AaBneHnto Npy NepBoM 1 MNOBTOPHOM HarpyXeHuu

9.5.4. AMnnutyagHoe pacnpegeneHve

AMMNIMTyQHOE pacnpegeneHne no3BonseT Ka4eCcTBEHHO OnpeaenvTb CoOoTHoweHne AD curHamnos ¢ 60MbLLION
W Marov amnnuTyaon.

Ecnu yncno 3aperncTpmpoBaHHbIX MMMYbCOB 3KCMOHEHUMANbHO NagaeT ¢ POCTOM UX aMIAUTYAbI

B Aeumbenax (Ha rpadmke ¢ norapummnyecknm macutadbom no ocu Y Anis YmMcna umMnynbCoB U WwKanon B Ab
ON9 aMnnnTyabl 3TO BbIMMAANUT Kak BrIM3KMIA K MMHENHOMY chag, KonMyecTBa MMMyfbCOB C POCTOM aMnnnTyabl

B Aeumbenax), To Hambonee BEPOATHLIMU NPUYMHAMUN TAKOW aKTUBHOCTU SIBMSIKOTCA MOMEXU PasfinyHOro
NPOUCXOXAEHWS, ECIN XXe SKCMOHEHUMarnbHasi 3aBUCUMOCTb He HabngaeTca nnbo Ha rpaduke
anddepeHumanbHOro pacnpegeneHms amnauTyd ectb 2 n 6onee knactepa amnnanTyg UMMyrbCOB — 3TO MOXET
ObITb CNeacTBMEM Hannumsi 4edEKTOB B MaTeprane KOHTponmMpyemMoro obbekTa.

Ecnu cpean 3apernctprpoBaHHbIX AQ CUrHanoB BbIAENSAOTCSA CUrHanbl ¢ 6oMbLUMMKY aMnnUTyaaMu, To cnegyeT
MMeTb B BUAY, YTO UX UCTOYHUKAMM MOTYT ObiTb AedeKTbl B MaTepuarne KOHTPONMpyemMoro oobekta
(cm. puc. 9.8).

4. Amplitude Digtribution Hits | | 4. Amplitude Distribution Hits
100 1004

1_I T T T T T T T T T LI | T T 1_I T T T T T T T T T T T T T

20 gl 100 20 gl 100

a) 6)
Puc. 9.8. AMnnuTygHoe pacnpeaeneHue Ans KaHana psiAoM ¢ BbiSiBieHHbIM gedeKToM (a) n 6e3 BbIABNEHHbIX
nedekToB (6)
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Oco6GeHHOCTU OLIeHKM:
BonbLuoe KOoMYeCcTBO permcTpmpyemMbIxX AaHHbIX MOXET MackMpoBaTb UCTUHHbBIN XapakTep aMninuTygHoro
pacnpeneneHus.
Wcnonb3yemble gnarpaMmbl U OCOGEHHOCTU UCMNONb30BaHUA:
PekomeHnayeTcst ucnone3oBaTb ructorpammy «uddepeHumansHoe pacnpegenexue / AMnnuTyga» (npoctoe
Unn cymmMmapHo, unm oba, napannenbHo, N0 OCYM UMMNYIbLCOB Nlorapugmmnyeckas 3aBUCUMOCTb, CM. puc. 9.9).
lMpocToe pacnpeaeneHne No3BoNSEeT OLEHUTb XapakTep pacnpegeneHuns rno Kaxaomy, a CyMMapHoe — no Bcem
KaHanam.

OugrpepeHyHantHoe pacnpeneneHue | Amnautyna, [nB] [CymmapHo)
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Puc. 9.9. OudcbepeHumnansHoe pacnpepeneHue /| Amnnutyaa [ab]

9.5.5. NpumeHeHue kputepues ctaHgapTa EN 14584:2013 B peanbHOM BpeMeHU

CraHgapt EN 14584:2005 (u ero coBpemeHHas Bepcus EN 14584:2013 [37]) «KoHTponb meTannmMyeckoro
obopynoBaHus, paboTatoLLero nof AaBrneHneM BO BPEMS KOHTPOMbHbIX UCNbITaHWK. [1nockocTHas fokaums
ncToyHnkoB A9» npegycmaTpuBaeT KnaccugurKkaumnio MICTOYHMKOB Ha «HE3HAUYUTENbHbIEY, KaKTUBHbIEY

N «OYeHb aKTMBHbIE», OHAKO KONMYECTBEHHAs CBA3b MeXAy KpUTepusmmn u knaccudmkaumern ctaHgapTom
He onpegeneHa.

Ecnu ncneitaHne nposogutcsa B cootBeTcTBUM ¢ TpeboaHnammn EN 14584:2013 (B T. Y. paccTosiHUe mexay
MAS 1 nx kannbposka), To, B COOTBETCTBUN C MONOXEHUSAMM pasferna 8 ctaHaapTa, oueHka UCTOYHMKOB AD
B peanlbHOM BpeMeEHN MOXET ObITb BbINOMIHEHA MO CNeayLWwmnM XapakTepuctnkam AS akTUBHOCTU:

e PocTt akTMBHOCTM — OnepexaroLee HapacTaHue akTMBHOCTU AD unu sHeprum no nmobomy KaHany no
CPaBHEHUIO C YBENMYEHNEM Harpy3Kku;

e CoObITuA BbicOKOM amnnuTyAbl — pernctpaums N1 nounpoBaHHbIX cobbITUin AD € NOKaLMOHHOWN
aMnNnuTy[ov Bbile NpeaBapuTenbHO 3a4aHHON «BbICOKOW aMmmnmTyabi» Al;

e CoObITMA Ha BblgepXkax — perucrtpauuns N3 noumpoBaHHbIX coObITUIN AD ¢ NOKaLMOHHOW aMNnTy o
BblLLIE NPeABapuUTENbHO 3aaHHOro 3HadeHna AC2, 3aperncTpmpoBaHHbIX B TeYEHUE tH MUH BbIOEPXKM
pasnenusi. OTcyeT nepuoga tH HaYMHaAeTCsA MO UCTEYEHUN 2 MUH C Hayana BblAEPXKKY;

¢ KoHueHTpauus BbICOKOAaMNIUTYAHbIX coObITUI — perncTpaums NC1 noumpoBaHHbIX cobbiTun A
C NOKaUMOHHOW aMNNnTyAoN Bbille NpeaBapuTenbHO 3a4aHHON «BbICOKOW aMnnuTyapbl B knactepe» ACT,
3apermcTpupoBaHHbIX B KnacTtepe, CTOPOHa KOTOPOro (Unun gnameTp) coctaBnseT Z Mum;

o KoHueHTpauusa HU3KoamMnnUTyAHbIX coobITUM — pernctpauns NC2 nounpoBaHHbIX cobbiTu AD
C NOKaLUMOHHON amMNnuTYAOM Bbllle NpeaBapuTeribHO 3alaHHON «HU3KOW aMnnuTyabl B knactepe» AC2,
3aperMcTpupoBaHHbIX B KnacTtepe, CTOpoHa KOTOPOro (Unu AnameTp) coctaBnseT Z MM.

JlokaumoHHas amnnuTyaa OoImKHa onpeaensiTbCs No AaHHbIM 3aTyXaHWsi B COOTBETCTBUM C NMONOXEHNAMMN

npunoxenna A EN 14584:2013.

WcnbiTaHne cnegyet OCTaHOBUTL B Cry4vasx:

e [OCTWXEHWsI Unu npeBbilleHnst ogHoro n3 3HadeHni N1, N3, NC1, NC2;

e  YyABOEHMUSI CYMMApPHOW 3aperMcTpMpoBaHHON SHEPIMN B TEYEHME ABYX NocrefoBaTerbHbIX UHTEPBAOB
NATUMPOLLEHTHOrO N3MEHEHUS Harpy3ku No ogHOMY uUnm 6onee kaHanos.

KpuTepnanbHble napameTpbl MOTYT UMeTb Pa3fMyHble YMCTIEHHbIE 3HAYEHWS A NEPBOrO U NMOBTOPHOIO
Harpy>xeHusl.
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Mpu BbinonHeHnn ASK B pamkax HacToswero PykosoacTtea 3HadeHus A1, AC1, AC2, N1, N3, NC1, NC3
[OOMKHbI ObITh NpeaBapuTeNbHO onpeaereHbl, HO, NPy HEOOXOANMOCTU, MOTYT ObITb B3ATbl U3 TaBNMLbI HDKE
(npvmep 13 cTaHgapTa, M. 6. U3MEHEHO AN APYrnX 06bEKTOB UM MaTepuanos).

MapameTp 3HaueHune

A1l 105 gb (Mnu MmakcumanbHas amnnuMTyAa nNpy 3agaHHOM YCUMEHUN)
N1 5

AC1 100 ob

NC1 5

AC2 88 nb

NC2 20

N3 2
Z 0,1dmax (cM. pasgen 7.7.3)
tH 5 MUH

Takum obpa3om, Nnpu NPUMEHEHMUN KOHKPETHBLIX 3HAa4Y€HUN KPUTEPUNA 3BYUUT Tak:

WcnbiTaHne gomkHO 6bITb NpepBaHo, ecriv 3addUKCMPOBaHO Ntoboe COCTOAHME U3:

e 3aperncTpupoBaHo 6onee 5 NOUNPOBAHHbBIX COOBLITUI C NOKaLMOHHOW amnnuTyaon 6onee 105 gb;

e 3aperncTpmpoBaHo bonee 5 NoUMPOBaHHbIX COOLITUI C NokaLMoHHOW amnnuTyaon 6onee 100 b n3
Knactepa co CTOPOHOM unun guameTpom, pasHbiM 10 % MakcMManbHO 4ONYCTUMOTO PacCTOAHUS MeXay
MAS;

e 3apernctpupoBaHo 6ornee 20 NoLMpPOBaHHBLIX COOLITUI C NIOKALUNOHHOW amnnuTygon 6onee 88 ab n3
Knactepa co CTOPOHOM uUnu gnameTpom, paBHbiM 10 % mMakcMmanbHO 4OMYyCTUMOrO PacCTOAHUSA MeXay
MA3;

e Ha BblAepxKe, B TedeHne 5 MUH (No ncreyeHumn nepsbiX 2 MUH) 3aperncTpmpoBaHo 6onee 2 NoumMpoBaHHbIX
CcoObITUI C NoKaunoHHon amnnutygon 6onee 88 ab;

e MEEeT MEeCTO ornepexatoLlee HapacTaHne akTMBHOCTM AD Unun SHeprm no ntbomy KkaHamny no CpaBHEHUIO
C yBeNnnYeHneM Harpyskm — CyMMapHasi 3aperucTpMpoBaHHasi aHeprus 3a ovepeHole 5 % nsmeHeHus
Harpysku yeenuuunacb 6onee 4eM BOBOE OTHOCUTENbHO NpeablAyLLero yqacTtka 5 % naMeHeHns Harpysku.

OCcobeHHOCTU OLeHKM:

Mpwn ncnonb3oBaHmm AD cuctemsbl / MO A-Line OKHO NoKaLMOHHOM aMnnnUTydbl OTOGpaXkaeTcsl, eCriv OTMeYeH
yek-60kc «OTOGPa3UTb OKHO NOKALIMOHHOW aMNuUTyabl» OkHa «[dononHUTenbHbIe onuun nokauumy. MNpu aTom
3aTyxaHue (6nok «KoadhpnumneHT 3aTyxaH1s») AOIMKHO ObiTb 3a4aHO Mo pe3ynbTatam onpeaeneHus
aKyCTMYeCcKux napameTpoB obbekTa (pasgen 7.7.3).

MCHOHb3yeMbIe AvarpamMmmbl n 0COBEHHOCTN UCTMONb30BaHUA:

JlokaumMoHHble anarpaMmbl OObIKHOBEHHbIE, NOKALMOHHbBIE AnarpaMMbl C OTOBpPaXKeHNeM NOKaLNOHHOM
aMmnnuTygpl. uarpaMmel (HakonUTerbHbIE) CyMMapPHOro KONMYeCcTBa MMMYbCOB/COOLITUIA, SHEPrK,
KonmyecTBa BbIOPOCOB, aMMnUTYAbl ANS KaX40ro KaHana B 3aBMCMMOCTU OT AaBMEHUS U OT BPEMEHMW.
BoamoxxHocTu MO B yacTtu yBenuyeHus obnactu guarpamm, ounbTpauum no nokauum B pearbHOM BPEMEHN,
OUYUCTKN N BOCCTAHOBIIEHNSA OKOH Nokauun, TabnmyHoro NnpeacTaBneHnst permcTpupyemblx JaHHbIX.

9.5.6. NMpumeHeHune kputepmes ctaHaapta EN 15495:2007 B peanbHOM BpeMeHHU

Ecnu nogrotoBka n npoeeaeHne ASK cooTBeTcTBYOT cTaHaapTy EN 15495:2007 [38] «KoHTpornb
MeTannunyeckoro obopyaoBaHus, paboTaroLwero nog AaBreHNeM BO BPEMS KOHTPOSIbHbIX UCMbITAHUI. 30HHAsA
rniokaumsi UCTOYHUKOB aKyCTUYECKOW SMUCCUNY, TO B pearibHOM BPEMEHM NPU OLeHKE HEODXOAMMOCTH
OCTaHOBKM MCNbITAHNSI MOTYT MUCMOMb30BaTbCS MOJIOXKEHMS 3TOr0 CTaHAapTa.

lMpn NepBOM Harpy>eHnm HOBOro 060pPyA0BaHNSI MPOVUCXOAUT CHATME HanpPsKEHUA, ConpoBoXaatoLLeecs
BbICOKMM YpOBHEM AD akTUBHOCTU, HE CBSI3AHHLIM C pa3pyLUEHNEM KOHCTPYKLIUN.

B cooTtBeTCcTBUM C nonoxeHuamu ctaHgapTa EN 15495:2007 ASK He pekomeHayeTcst Ucrnosib3oBaTh Ans
obecneyeHns 6e30NacHOCTM NpU NEPBOM HarpyxeHuu, 1 N03TOMY NnepBoe Harpy>xeHve obopyaoBaHus,
paboTatoLLero nog gaBneHnem, peKOMeHAYeTCS BbINOMHATb Kak rmapaBnmnyeckoe UcnbitaHme.

KpuTepun ocTaHOBKM UCNbITaHUA ANA NePBOro HarpyXeHus:

e onepexatoLliee yBernmyeHne CyMMapHOM SHEPrm Ha eauHNLY AaBneHna no nobomy kaHany;

e npeBbilleHMe onpedeneHHoro NZ11 konmyecTBa cobbITUI CBbILLE 3agaHHOW aMnnuTyabl AZ1H.
3HadeHunsa NZin n AZ1n gonmxHbl 6biTe onpefenexsl B TexHonornn ASK, npu nx onpegeneHmm Heobxoammo
Yy4uTbIBaTb, NOABEPranock fin obopyaoBaHne TepMmmnyeckon obpaboTke nepen UcnbiTaHUEM.

[5nsi NOBTOPHOroO Harpy>xeHus:

e onepexatoLlee yBernmyeHne CyMMapHOM SHEPrm Ha eauHULY AaBneHns no nodomy kaHany;

e MpeBhblLEHNE ONPeaAEneHHOro KonmyecTsa cobbituin NZzy CBbILLE 3a4aHHON aMnnnTyabl AZak;
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e peBbllLEHNE ONpeaeneHHoro konmyecTsa cobbiTuii NZzi cBbille 3agaHHon amnnutyabl AZoL,
3aperncTpupoBaHHbIX B TeYEHNe NepuoaoB BblAEpPXeK, 3a UCKMIYeHeM BpeMeHH t1, kKoTopoe
OTCYUTLIBAETCSA OT Hayana BbIAEePXKKU.

3HaueHnsa NZzn, NZaL, AZon, AZ2L, BpeMs t1 JomkHbl 6bITh onpeaeneHsl B TexHonorum ASK. B kauecTBe BecbMa
NPUBNN3NTENBHBLIX 3HAYEHUI MOXHO UCNOSb30BaTh NPUBEAEHHbIE HUXE:

MapameTp 3HaueHue
AZoH 65 nb
NZ2n 5
AZoL 50 pb
NZaL 5

t1 2 MUH

9.5.7. CtaHgapTt ASTM E569/E569M-20, ero npumeHeHue B peanbHOM BpeMeHMU

Ecnu npoBognmbin AQK He npoTuBopeyunT nonoxeHuam ctaHgapta ASTM ES569/E569M-20 [34] «CtaHgapTHasd
npakThKa aKkyCTUKO-SMUCCUOHHOIO KOHTPOMSI KOHCTPYKLMIA MPY KOHTPONMPYEMOM HarpyXeHun», To Npu oLeHKe
MCTOYHMKOB AD B pearibHOM BPEMEHU MOTYT UCNOSb30BaTLCS MONOXKEHWUSI STOro cTaHAapTa.

CTangapT npegycMaTpuBaeT Kak MnaHapHyHo, Tak U 30HHYH0 nokauuio. Mpu HarpyxeHun AD akTMBHOCTb
pernctpupyeTcsa n HabntogaeTcsa B peanbHOM BpeMeHn. Ecnu xapaktep pacnpeneneHums noumpoBaHHbIX
curHanoB u/unu xapakrep A3 aKTUBHOCTU CBUOETENBCTBYIOT O HAaNMMYUN KPUTUYECKN MHTEHCUBHBIX MCTOYHMKOB
(cM. HWxe), onepaTop A0JPKEH OCTAHOBUTbL HarpyXeHue n HemegneHHo NoCTaBUTb B U3BECTHOCTb 3akasuyumka.
MpuunHa yBenunyeHna A3D akTUBHOCTU AOMKHa ObiTb yCTaHOBMEHA Nepes NpoAoPKEHNEM UCTIbITAHMUS.

Mpun oueHke xapakTepa AD aKTMBHOCTU MCTOYHUKOB MCMOSb3yeTcs Knaccudpukaumsi no nx A3 akTUBHOCTU
M UHTEHCUMBHOCTU, a TaKXe CTeNneHb KOHLEHTPaLumn NIOLMPOBaHHbIX COOLITUN.

ADJ aKTUBHOCTb UCTOYHMKA OObIYHO OLIEHMBAETCS KONIMYECTBOM 3aperncTpmpoBaHHbIX MMMYJibCOB (CO6bITVIl7I)
UInn Konn4ecTesom BbI6POCOB.

MICTOYHUK cuMTaeTcss HeaKTUBHbIM, ECINN OH He Noka3biBaeT pocTa AD aKTMBHOCTU C yBEINMNYEHNEM Harpy3Ku.

MCTOYHUK cUMTaETCS aKTUBHbIM, €CI €r0 aKTUBHOCTb (CyMMapHbI CHET UMMYNbCOB AD, UMW CyMMapHbIN
cyeT BblbpocoB AJ, UM HAKOMMEHHbIE CrIoUMpPOBaHHbIe AD MMMNYIbChl) YBENMYMBAETCS NPU YBENUYEHUN
HarpysKku U npu ee NOCTOSIHHOM 3Ha4YeHWMU.

MICTOYHUK cunTaeTcs KPUTU4Y€CKUN aKTUBHbIM, €CJI CKOPOCTb N3MEHEHNA aKTUBHOCTU (cymmapHoro cyeTa
MMnyrnbcoB U BbI6POCOB AS) B 3aBNCUMOCTU OT Harpy3ku nocrniegoBaTtesibHO yBeNMIM4YNBaETCA NMpn
YyBEITMYEHUN Harpy3kn mninmn ecrin CKoOpoCtb MU3MEeHEHNA akKTUBHOCTU B 3aBUCUMOCTU OT BPEMEHN
nocnegoBaTtesibHO yBENTMYMBAETCA CO BpeEMEHEM Npun NOCTOSIHHOW Harpyske (CM. pwc. 9.10).

CymMmmapHbIn

o Wcrounmk C

UMNynecos A3 o

CymMmapHeIA

cyer —

suibpocos AD
HeTounuk B
MeTouHuk A
Harpyaka

—

Puc. 9.10. Tunbl nctoyHMkoB. HaunHasa ¢ MOMeHTa, OTMEYEHHOro BepTUKanbHOM NIMHUEN, UCTOYHUK A cunuTaeTcs
HeaKTUBHbIM, B — aKkTUBHbIM U C — KPUTUYECKN aKTUBHbLIM

Mepoﬁ MHTEHCUBHOCTU NCTOYHUKA ABNAKTCA. CpeHAA SHeprnd, cpeaHee Konmn4ecTtBo BbI6POCOB nnn
cpegHAaa amnnnTyga Ha cobbiTue.

McToYHNK paccMmaTpuBaeTCsa Kak MHTEHCUBHbIN, ECINN OH aKTUBEH 1 €ro MHTEHCUBHOCTL MNocneaoBaTerlbHO
npesBbillaeT cpeaH NHTEHCUBHOCTbL BCEX aKTUBHbIX NCTOYHUKOB.

MHTEHCMBHOCTb MCTOYHMKA MOXET ObITb paccyunTaHa ona nHTtepBana UsMeHeHUa Harpy3km nnm ona nHTtepeana
HaKonneHmna onpeneneHHoro konm4yectea MMnNyribCoB.



252 Paspen 9. OueHka pe3ynbtaToB AD KOHTPONA B X0A4e UCNbITaHUA

VIHTEHCUBHbIN NCTOYHUK CUMTaEeTCs KPUTN4eCKN UHTEHCUBHbIM, €CJIM €ro0 MHTEHCUBHOCTb HEMNPEPbLIBHO
yBeENM4MBaeTCd npu ysernmm4eHnn Harpyskm nnm B 3aBUCMMOCTU OT BpEMEHU NpKn NOCTOSIHHOM Harpyske.

Ha puc. 9.11 nokasaHbl YeTblpe pasnmyHble 001acTn — 40 TOYKM So MCTOYHUK paccMaTpUBaETCs Kak
HEeaKTMBHbIV (M, COOTBETCTBEHHO, €0 MHTEHCUBHOCTb HE paccMaTpuBaeTcs), Mexay So 1 S1 UICTOYHUK nMeeT
HU3KYI MHTEHCUBHOCTb, MeXAy S1 M S2 UCTOYHUK KNnaccuuLmMpyeTcs Kak MIHTEHCUBHBIN (MpeBbILLEeHnE
3a4aHHOro YpOBHS), HA UHTepBarne oT Sz A0 S3 MCTOYHUK KIacCUULMPYETCS Kak KPUTUHECKN UHTEHCUBHbIN.

&L
KI,

P
=9 S, S, S,
Harpyzka
Puc. 9.11. UIHTeHCMBHOCTb UCTO4YHMKA |, AeneHHasi Ha B3BeLWEHHYH CPeAHI00 UHTEHCUBHOCTb BCEX UCTOYHMKOB,
klo, B 3aBUCMMOCTU OT Harpy3km

Cnep,yeT OTMETUTb, YTO eClii CyLleCTByeT TOJIbKO OAUH aKTMBHbIN UCTOYHUK, TO mMepa NHTEHCUBHOCTU 3TOIo
MCTOYHUKA N €CTb CpeJHAA MHTEHCUBHOCTb BCEX NCTOYHUKOB, U, CleaoBaTesibHO, BHYTpEeHHEee CpaBHEHNE
HE NMPUMEHNMO. B atom Cny4vae KﬂaCCI/I(bVIKaLI,I/IPO NCTOYHMKA HeobXxoaMMo npoBoOAUTb NyTEM CpaBHEHUA

C pe3yribTaTamMu NoAo6HbIX NCMbITAHUN.

Ecnu npu ucnbiTaHnm ocyLLecTBRsSeTCA NoKauus, To Npu Knaccudukaunm 3aperMcTpupoBaHHbIX MCTOYHMKOB AD
Hapsay C aKTUBHOCTbIO M MIHTEHCUMBHOCTbLIO MOTYT PaCCMaTpMUBaTbCS U TaKMe XapakTePUCTUKN, Kak pasmepbl 30H
N KOHLEHTPALMKN NOKALMOHHbBIX UHAMKALMUA OT 3TUX UCTOYHUKOB.

JlokauMOoHHbIe NHAMKALMM NTOKanbHbIX MICTOYHUKOB, TaKMX Kak TPELLMHa, MMEIOT BbICOKYHO NMMOTHOCTb
KOHLUEHTpauun, Toraa kak MHOUKaLum NCTOYHMKOB, CBSA3aHHbIX, HAanpumep, ¢ KOPPO3MOHHBIMU NMOBPEXOEHUSMU,
UMEIOT 3HaYMTENbHbIN pa3bpoc. B GonbLlUMHCTBE CriyyaeB pacTyLias TpelluHa paccMaTpuBaeTca kak bonee
onacHbIN gedekT.

OueHKa TONbKO aKTUBHOCTU U MHTEHCUBHOCTU MOXET ObITb HE4OCTaTOUYHOM ANs pas3nnynAa yka3aHHbIX
MeXaHU3MOB paspylieHnd, N ana npuHATUA peleHna o NpoaoIHKeHUN NN OCTaHOBKE UCTbITAHUA HeobxoaMmMo
Y4nUTbIBaTb U pe3yrnbTaTbl JTIOKaLUUWN.

OueHka Toro, kakoi pa3Mep oBHapPY>KEHHOTO KracTepa COOTBETCTBYET NOKanbHOMY UCTOUYHUKY, 10CTAaTOYHO
cyGbekTuBHa. B pamkax HacTosilero PykoBoacTea, npu oueHke AQ akTUBHOCTU UCTOYHUKOB B pearibHOM
BPEMEHM, MOXHO MCMONb30BaTb 3Ha4YeHWe 5 NounpoBaHHbIX COOLITUI, 3aperMcTpUpPoBaHHbIX B KracTepe,
CTOpOHa KoToporo (Unu anameTp) cocTaBnsieT 5 % oT paccTosiHusA Mexay [MAJ.

OCcob6eHHOCTH OLeHKM:

Ecnn ncnonesyemoe nporpammMmHoe obecneveHne no3sonseT pabortatb ¢ NepBbIMUA UMMYNbCAMU COObLITUIA (MNK
BbIAENUTb NX B OTAENbHBIN ¢dalin), TO aKTUBHOCTb Y UHTEHCMBHOCTb OLIEHMBAIOTCS AN NEePBbIX UMMYbCOB
COObITMI NO KaxaoMy kaHany A3 cuctemsl. [1py HEBO3MOXHOCTM paboThbl C NepBbIMU UMMYSbCaMu COBLITUN
pPEeKOMEHYeTCs NCMNOSb30BaTh OKHO HAKOMMEHNS CNOLMPOBaHHbIX AQ UMMYNbCOB, KPOME TOro, Heo6Xxo0aNMO
crneamTb 3a kaHanamu, Nno KOTOPbIM BbISIBIISIETCA HAanOONbLUMIN Ka4eCTBEHHbBIN 1 KONMUYECTBEHHbIM POCT
aKTMBHOCTM, NCMoNb3ys Bo3mMoxHocTh MO B yactu yBennyeHusa obnactu guarpamm, punbTpauum no fnokaumm
B pearibHOM BPEMEHW, O4YUCTKN 1 BOCCTAHOBMEHWS OKOH JToKauumW, TabnnyHoro npeacTaBneHums
perncTpmpyemMblix AaHHbIX.

Ucnonb3yemble anarpaMmbl U OCOGEHHOCTU UCMNONb30BaHUA:

[narpammbl CyMMapHOro cyeta nMnynbcoB AD Unu cymmapHoro cyeta BbIopocoB AD 1nu HakomnneHHble
crnoumnpoBaHHble AS UMMYMbChl, IHEPTUS, aMNNUTYAbI ANS KaX40ro kaHana B 3aBMCMMOCTM OT AaBMEHNs Unm

OT BpemMeHu (Mp1 NOCTOSIHHOW CKOPOCTU Harpy>keHust). JIokauMoHHble gnarpammbl. Juarpamma,
COOTBETCTBYIOLLLAs NpUBEAEHHONM Ha puc. 9.11, moxeT BbITb NocTpoeHa ¢ nomoubto MO Acoustic Emission
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Data Analyzer (cm. MNpunoxeHune 2) B pexxunme noctobpaboTkm unm ¢ NOMOLLbIO Mpuema, ONUCaHHOro B Havyane
pasgena 9 — B pearibHOM BpEMEHM.

9.6. AHanu3 NoKauMoOHHbIX auMarpamm

Mpw BbiInonHeHUn ASK HeobxooMMOo yaenuTb MakcMManbHOe BHUMAaHME fnokaLmm McTodHnkoB AQ. MNpu aTom
NPUMEHAOTCA METOA nokaumm curHanos no PBIT n knacTtepusauunsa noumpoBaHHbIX cobbITun. Pasmep knactepa
npuvHumaeTcs paBHbIM 10 % OT MakcMmarnbsHO JOMYCTUMOro paccTosiHusa Mexay NA3 nnum makcrmanbHOro
paccTosHuaA mexay cocegHumm MNAS anga nnaHapHbIX TUNOB nokauum 1 nopsgka 5—10 % ot anctaHumm mexay
cocegHmm MAS ana NMHEeNHOW nokauun.

[ns aHanusa gaHHbIX B peanbHOM BPeMeHU MOXXHO PEKOMEH0BaTh UCMOMb30BaTh NpKU KnacTepusaumm
AmnanasoHbl KonmyecTsa cobbiTuii no ymonyvanuio — 1-2, 3—10, 11-25, 26—100 n 6onee 100.

McTouHMKkmn AD € BbICOKOW KOHLEHTPaLMEN NOLMPOBAaHHbIX COObITUIA AD OOMKHbI ObITh BbISIBIEHbI
N MecTOMnosoxeHne nux onpeaeneHo. KoHueHTpauus curHanoB A3 cuMTaeTcs BbICOKOW, ECNN B KIlacTepe
pervctpupyetcst 6onee 10 cobbITUi.

Kpome Toro, Heob6xoaMmo yaensitb BHUIMaHue cepusiM COObITUN, KOTOPbIE UMEIKOT OOHY U Ty Xe
nocrneoBaTenbHOCTb Npuxoaa Ha pasHble A3 1 6nunskue 3HaveHnss PBIT coctaBnsowmx nx A3 umnynscos,
HO HE PerMcTpPUpYTCS Ha NOKaLMOHHOW AvarpaMmme. Takue cobbiTusi 4OMMKHbI ObITb OLIEHEHbI, OnpeaeneH nx
WCTOYHWK U MPUYMHA HEBO3MOXHOCTIN OTODPaXXEHUS MX Ha NOKALNOHHOWN anarpamme. Npu 3Tom mMoryT
NCMNomnb30BaTbCA MHCTPYMEHT «lokasaTb MMnynbcbly», Tabnuua « CUHXPOHHBINA TEKCTOBLIN MPOCMOTP
nmnynbcoB AD», a TakKe JOMNOMHMTENbHAs rpynna 30HHOW foKauuu.

B pane cnyyaes Npu BbiAB1€HNN NCTOYHUKOB C BbICOKOMN KOHLI,eHTpaLI,VIeIZ NTOUMNPOBAHHbLIX cobbiTun AD nnn
NCTOYHMKOB BbICOKOW aKTUBHOCTU C HeonpeaeneHHbIM MeCTOMONTIOXKEHNEM MOXET I'IOTpe6OBaTbCF|
npekpaiieHne Ha60pa OaBrieHusA, BblNOJIHEHNE BbIAEPXKN ONA YTOYHEHUA MEeCTOMNOJ10XKEHNA NUCTOYHUKa AD.

JloumpoBaHHble AD UCTOYHMKM (KracTepbl) pekoMeHayeTcsa naeHTnduuupoBaTth (nocnegoBaTenbHO
HymepoBaThb) B XO4e KOHTPOIS.

Mpv aHanM3e NoKaUMOHHbIX AuarpamMmm B peanibHOM BPeMEeHW MOJSIe3HO MCMONb30BaHNe OMNUMU BPEMEHHOW
OYMCTKM MONMs NOKALMOHHON Anarpammbl (KHOMKKM « OUncTuTb» 1 «BepHyTb» ananora «apaMeTpbl OkHa,
KHoMkn «OumncTka» 1 «BoccTaHOBMEHME OKOH MaHen MHCTPYMEHTOB» UM MYHKTbl MeHIo «Jlokaumsi»), koTopasi
MO3BOJSIAET OYUCTUTb OKHO FTOKaLMKU, HAanpumep, Neped BblaepKKOM.

9.7. BbINonHeHUe KOHTPOJIbHOM (aganTUMBHOM) NoKauuu

[lns Kaxgoro BbISIBIIEHHOIO UCTOYHMKA AD nocrne 3aBepLUeHUs UCMbITaHus, HO nepep yaaneHvem MNAJD
PEKOMEHZYETCS BbINMOMHUTL KOHTPOSIbHYHO (a4anTUBHYIO) FTOKaLMIO.

BAXHO:
INokauus BbINOMHSAETCA Ha pacyeTHOM (paboyeM) AaBneHNN UKn HUXe, NPpU 3TOM 0OBEKT JOMKeH BbITb
3arosiHeH vcnbiTaTenbHOM cpedon.

AdanTuBHas nokaums BbINOMHAETCS NyTeM UTepaTUBHbIX M3NoMoB nmutatopa Cy — HunbceHa Ha NoBEpPXHOCTU
obbekTa Tak, YToObl OTMETKM OT U3NTOMOB MMUTATOpPA COBManun Ha NoKaLMOHHON AuarpaMmMme € no3uLmen
nctovHuka A3 (ueHTpom knacTtepa). TOYHOCTb CoBMageHust OIMKHa COCTaBNATb He MeHee 5 % oT
MakcMMarnbHO 4OMNYCTMMOro pacctosiHua mexay MNAD. Mo3numm n3anoMoB nmmtaTopa ¢ MakCumarbHbIM
coBnageHnem ¢ UICTOMHUKOM AD OTMeYaloTCs MapKepoM Ha MOBEPXHOCTU obbekTa.

Ecnu ona goctukeHns coBnageHnst ¢ No3vUUsiMU 3apermcTpmMpoBaHHbIX MCTOYHUKOB A noTpeboBanoch
HECKOINbKO U3MOMOB, a TaKKe B CIlyYyae HEeCKOJbKMX BbISIBIEHHbIX UCTOYHMKOB AD, cHavana
nocnegoBaTenbHbIM NPUBNKEHNEM HaxoOATCs NO3ULUM M3NIOMOB UMUTaTOpa C MakcUMaribHbIM COBNaaeHnem
C NO3ULMAMU UCTOYHMKOB (MPK 9TOM NO3ULMM U3NTOMOB UMUTATOPA, COBMNagaloLwme ¢ No3nLUaMn MCTOYHMKOB
AD, oTMeYalnTCs MapkepoM), 3aTeM 3apEerMcTPpUPOBaHHbIE AaHHbIE YAANSATCA U MPOU3BOAMUTCS MO 5 N3nomoB
nMmuTaTopa B KaXaoM oTMedYeHHOM MecTe. [pu 9ToM Kaxaas cepust U3NOMOB COMPOBOXAAETCS KOMMEHTapUeEM
0 HOMepe COOTBETCTBYHOLLETO UCTOYHMKA/KNacTepa.

PesynbTatbl aganTMBHOM NOKaLUM OOSMKHbI ObITb COXpaHeHbl B OTAENbHOM daline.

9.8. Tpumepbl BbisiBNeHUA AedeKToB B pearibHOM BpeMeHU

lMpuBELEM HECKOMbBKO NPYMEPOB BbISIBNIEHUS CBULLIEN, MPOMYCKOB U TPELLMHONOAOOHbIX Ae(DEKTOB B pearibHOM
BPEMEHMN.

CBuL B TeXHONOrn4eckom Tpybonposoae (cpeaa — aMmMuak)

Ammunakonposog [y 100 6onbLioi gnvHel koHTponuposancsa AD cuctemon A-Line DDM c MAS GT-200 B aee
ctagun. lNocne HarpyxeHnsi nepBoro yyactka MNMAQD Obinn nepemeLLeHbl Ha BTOPOK y4acTok. Ha pacueTHoM
JaBneHun bblna oTMedeHa noBblleHHas akTMBHOCTb Ha [MAD 7. Nocne cHmkeHnsa gasnenus go 1,3 MlMa
aKTMBHOCTb CHM3unaco. [pu noebiweHnn gaenexus ¢ 1,3 go 2,95 MlMa amnnutyga wymos Ha A3 7
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yBenuyunacs ¢ 27 go 36 ob, amnnutyabl UMNynNbCHbLIX CUrHanoB — ¢ 36 o 42 b, 4To BbI3Bano
HeobxoamMmocTb yBenuieHus nopora ¢ 35 go 41 ab no NMAS3 6 (cm. puc. 9.12).

MMnynbcHasi akTMBHOCTb MMera XapakTep NoCTosiHHOM amnnutyabl 36—40 ob npu konvyecTee BbIGPOCOB

oT 1 go 30 Ha umnynbc. Nocne NpoBeAeHUs UCNbITAHWUSI NPY HAPY>KHOM OCMOTpe Tpybonpoeoaa B 3oHe MAD 7
B 30He CMnaBfeHus WBa NpuBapkn oTeoAa Obin BbISBMEH CBUL, AnameTpom okoro 0,5 MM — 1, B COOTBETCTBMU
¢ kputepuem HenpepbisHon AD (M13.7 MB 03-593-03),— nedbekT knacca IV.
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Puc. 9.12. Pe3ynbTaTbl KOHTponA Tpy6onpoBoaa Ay100

AD KOHTpONb BaKyyMHOW KONOHHbI ycTaHOBKU ABT

AQ KOHTpOSb BaKyyMHOW KONMOHHbI ycTaHOoBKM ABT npoBoauncs ¢ npeaBapuTeribHbIM HarpykeHmem 4o

0,05 Mla ans NpoBepkn CUCTEMbI HA FEPMETUYHOCTb, BbISIBNIEHWS Y YCTPaHEHWS MPONYCKOB, U MMaBHbIM
HarpyxeHuem o1 0,05 MlMa go 0,20 MlMa ¢ 10-MuHyTHBIMK BbigepkKamu npu aaesnexusax 0,05; 0,10; 0,14; 0,17
1 5-MUHYTHOM BblgepXkon npu gasneHun 0,2 MMa; cépocom pasnerus go 0,10 MlNa 1 NOBTOPHLIM NOABLEMOM
pasnenns oo 0,195 MlMa ¢ BbligepXkamu Ha Tex xe gasneHusx (cm. puc. 9.13).

Mocne 3aBepLUeHUs UCTIbITAaHNSI MPU OCMOTPE KOSTOHHbI HA pacyeTHOM AaBfieHun Obin BbiSBNEH NPONYyCK Yepe3
KOHTPONbHOE OTBEPCTUNE YKPENnnsoLWero KonbLla TaHreHumaneHoro wryuepa Ay500 nogaym ceipbs, psgaoM
c MNAJ3 7 (nedekT knacca IV —113.7 B 03-593-03).

Mponyck He 6bIN BbISBNEH HenocpeacTBeHHO B xoae ASK, NOCKonbKy BO BpeMsi KOHTpoNns HabnogeHve 3a
LWymoBbIMY NapameTpamm koHTpons (ASL nnn RMS) He Benock (owwmbka onepartopa), a napameTpbl
AvckpeTHon AD (amnnuTyaa, Konm4ecTBO BbIGPOCOB, ANUTENBHOCTb U T. M.) HE OTNINYANUCh OT aHaNOrMYHbIX
napameTpoB Ha gpyrux MAD. MNMpu noctobpadoTke nameHeHne ASL Ha MAD 7 o4eBungHo.
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Puc. 9.13. NapameTpbl u pe3ynbTarbl nocTaHanusa A3K BakyyMHOM KOJIOHHbI

Mpu npoBepeHnn ASK HeobxoamMmo aepxaTtb Nog NOCTOAHHLIM KOHTPOMEM YPOBEHb LLyMa U €r0 U3MEHEHMEe
npv M3MeHeHUN Harpy3ku. Mpu ero yBennyeHum no ogHoMy uUnm Heckonbkum MNMAD HeO6X04MMO OCMOTPETL 3TU
30HbI, NPU HEOOXOAMMOCTM 0OMBINUTL (OIaHLLEBBIE COEANHEHUS, KOHTPOSIbHBIE OTBEPCTUSI U CBApHbIE
coepunHeHus. Heobxoammo npuHMMaTh BO BHUMaHWE, YTO MPOMyCKM BO (oSlaHLIEBBIX COEAMHEHUAX MOTYT
MacKnpoBaTb MPOMYCKM Yepes NMEIOLLNECH CBULLIN.

AJK TennoobmMeHHMKa NpPonueHOBOro XonoaunbHOro Lmkna

"Opu3oHTaNbHO PacnosioXeHHbIM TeNNO0OMEHHNK (puc. 9.14) NMPONMIEHOBOIO XOMNOAMIBHOIO LMKIIa UMen
Hepa3bopPHY KOHCTPYKLMIO. [JuaMeTp ero KopnycHon (MexTpy6bHon) yactu coctaBnsn 2200 mm, TonwmHa
cTeHkn — 18 mm, Tpyo6Hom — 1400 Mm 1 8 MM COOTBETCTBEHHO, TOJLLMHA CTEHOK AHMLW, 16 1 8 mm. Kopnyc
TennoobmMeHHuKa BbiNnonHeH 13 ctanu 09IN2C. PaspelueHHoe gaeneHune coctasnano 2 MlMa gns kopnyca

n 1 Mla gnsa Tpy6Hou yacTtu. McneitatensHoe gasnenune — 2,5 MlMa ana kopnyca u 1,25 MlMa ana Tpy6Homn
yacTu.

TennoobMeHHMK NCMbITbIBANCcs NiiaHoBbIM MHEBMOUCTIbITAHMEM B COCTaBe 28 cocyaoB v annapaTtos. [puyem,
BCNeACTBME OrpaHNYeHHOro konnyecTtsa kaHanoB AD cucTeMbl, 3Tu annapaTtsbl Obinm pa3butel Ha ABe
noarpynnel — 15 1 13 annapatos. lNpobHoe faBneHne ans Bcew rpynnbl 66110 2,5 Mna, 1 noaToMmy peLumnm
Harpy3uTb nepsyto noarpynny go 2,25 MlMa, 3atem cbpocute gasnenune go 1,5 MlMa, nepeHectn NAD Ha
BTOPYIO rpynny annapaTtoB (OCTaBUB, BO3MOXHO, HECKOMbKO Ha NOA03PUTENbHBLIX 06bekTax) 1 3aTem NPOBECTU
HarpyxeHwue go 2,5 MlMa. TennoobmeHHUK nonan Bo BTOPYO NOArpynny, T. €. Npy NepBOM Harpy>KeHum

OH Harpyaricsi, HO He KOHTpormpoBarscs, U Habnganock ero NOBTOPHOE HarpyxxeHue. B npouecce
NMHEBMOMCIbITAHNS NPOBEPSANCA KOPMNyc TennoobmMeHHuka, Obiro ycraHosneHo 4 MNMAS. 3agaya KoHTpons
TPyOGHOro NPOCTpaHCcTBa He CTaBunachb.
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Puc. 9.14. TennooGMeHHUK NPONUIIEHOBOIO XONI0AWUITbHOIO LMKNa

Kak 6bIno cka3aHo BhbILLe, Fpynna annapaToB, B KOTOPYK BXOAWI UCMbITbIBAEMbI TEMNNOOOMEHHNK, 3a AeHb OO
3TOro Harpyxanacbk o 2,25 Mna, n Ha y4acTke oT 1,5 0o 2,25 MlNa A3 akTMBHOCTb Obinia CyLLECTBEHHO HIXE
aKTUMBHOCTM NepBou rpynnbl. Ha dhoHe 3Ton, B 06LEM-TO, HEBBICOKOM aKTUBHOCTM NOBEAEHME TENITOOOMEHHMKA
NPVBEKNO BHMMaHWe onepaTopos nocne goctumkeHus 1,8 Mla. beina otmeyeHa peructpaumst UMNynbCoB
MOBLILLEHHOW aMNIIMTYAbl U KONM4ecTBa BbIOPOCOB, Ha Bbigepxkkax 2,0 n 2,25 MIMa aktuBeH Obin, ka3anoco,
TOMbKO 3TOT annapart (cM. puc. 9.15). lNocne BblAepXkn 2,25 akTMBHOCTb NpoJosikana HapacTtaTb. bbino
NPUHATO peLLeHne NpepBaTb UCMbITaHWE M OCMOTPETbL annapaT. bblno obHapyxeHo, YTO Ha yaaneHHown
nnowiagke, CBA3aHHONM C annapaToMm mexaHudecku, paboTatoT nogu. MNpeanonoxmnm, 4To Habnogaemas
aKTMBHOCTb SIBMISIETCA crieAcTBMeM Ux gesatensHocTn. OgHako nocne yaaneHus Nogen n NpoaorKeHUs
UCMNbITaHWSA aKkTUBHOCTb HE YMeHbLUMack. HecmMoTps Ha Hanuume nctodHuka lll knacca, 6bIno NpuUHATO
peLleHne JOBECTU UCMbITaHMe [0 koHua. [Nocne poctmkenns 2,5 MIMa gaBneHve 6bino cOpoLUeHo, a faHHbIe
0bpaboTaHbl.

Mocne ncnbiTaHns gaHHble Bbinn onepaTUBHO NPOaHanU3npoBaHbl U No AaHHbIM nokaumm (puc. 9.16) nog
pononHuteneHbii HK 6bina npegoctaeneHa 3oHa wryuepa dy500 B HMKHEN YacTu TennoobMeHHuKa.

B okonoLLoBHOM 30HE CBapHOrO LWBa NpUBapky WTyLepa Obin o6HapyXeH AedekT Tvna TpeLLMHbl ANYHON
okono 30 MM 1 rny6uHon okoro 2 Mmm. [ledekT 6bin BbiOpaH 1 3aTeM 3aBapeH. TennoobMeHHMK Obin fonyLeH
K aKcnnyaTtauuun.

[aHHbIN npumep ABRsieTCs Takke nnntctpauynen acpdekta Kansepa/denucutn (cm. pasgen 9.5.3): akTUBHOCTb
npakTudeckn otcytcTeoBana o 1,8 Mlla, npu npeaBapuTenbHO AOCTUrHYTOM BenuunHe 2,25 Mra, uto
COOTBETCTBYET 3Ha4YeHuto koacppuumeHta ®enucutn AK = 0,8.
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10. MNMocTto6GpaboTka n oueHka pesynbtatoB A3K

3apauveit oueHkn pesynbtatoB ADK ABNSieTcs BbiBNEHWE, MAEHTUMMKALMS U Knaccudukaums BbISBIEHHbIX
MCTOYHMKOB AD.

B cootBeTcTBUYM € nonoxeHuamu Nb 03-593-03 BbIsBNEHHbIE U AEHTUMULMPOBAHHBbIE NCTOYHUKN AD
pekoMeHayeTcs pasaenatb Ha YeTbIpe Knacca:

e  CTOYHUK | Knacca — NacCUBHbIA UCTOYHUK;

e  UCTOYHUK Il KNnacca — aKTUBHBIN UCTOYHUK;

e  UCTOYHUK Il Kacca — KPUTUYECKM aKTUBHBIN UCTOYHUK;

e MUCTOYHUK IV knacca — kaTacTponYECKM aKTUBHbBIN UCTOYHUK.

Bbi6op cuctembl knaccugukaumm NCTOMHUKOB AD, 4OMYCTUMOro YPOBHS (Knacca) MCTOYHMKOB, KpUTEpMEB
OLIEHKM COCTOSIHMA 0BbeKTa peKoMeHAyeTCs OCYLLeCTBNATL KaxabIn pa3 npy AD KOHTPONe KOHKPETHOro
o6bekTa, Mcnonb3ys AaHHble, npuBedeHHble B npunoxexHun 3 b 03-593-03. JonyckaeTca npuMeHeHne apyrmx
CUCTEeM Knaccudmkaumm n KpUTepueB OLEHKUN (M COOTBETCTBYHOLLUMX 3HAYEHUA NapamMeTpoB curHanos A3,
onpeaensioLwmnx Knaccbl UCTOYHUKOB U KPUTEPUM OLIEHKMN) NMPU Hanuuum o60CHOBaHMS UX NPUMEHEHUS.
[MpMMeHeHne KOHKPETHbIX CUCTEM Knaccuukaumm UCTOYHNKOB AD 1 KPUTEPUEB OLIEHKN TEXHUYECKOTO
COCTOSIHMS1 OOBEKTOB 3aBUCUT OT MEXaHUYECKMNX U aKyCTUYECKUX CBONCTB KOHTPONMPYEMbIX OOBbEKTOB. Bbibop
CMCTEMbI Krnaccudukaumm n KpUTepUEB OLLEHKN NMPOU3BOAAT Nepes BbinofHeHneM AD KOHTPOMS 1 OUKCUPYIOT
B TexHonorumn ASK.

PesynbTtatbl AD KOHTPONSA NPeACTaBnsAloT B BUAE NEPEYHs 3apermcTpnupoBaHHbIX MCTOYHMKOB AD, OTHECEHHbIX
K TOMY MIIM MIHOMY KIiaccy B 3aBUCUMOCTU OT 3HadeHus napameTpoB AS. OLeHKY TEXHUYECKOTO COCTOSAHNS
KOHTPONMpyemoro o6bekta NpoBOASAT MO HANUYMI0 B HEM MCTOYHUKOB AD TOro Mnu MHOro Knacca.

MpuMeHsieMble KPUTEPUM U CUCTEMbI KpUTEPUEB

BBuay cnoxHocTn n MHoroakTopHOCTM npolecca AD, CNOXHOCTU BblaeneHms A3 curHana u3 nomex,
NPYMEHEHNEM €0UHNYHBIX KpUTEPUArbHbIX MAapaMeTPOB HEBO3MOXHO aeKBaTHO OLLEHUTb COCTosAAHME 0ObekTa
A3K. Moatomy, Kak NpaBuno, KpUTepun 0ObEAMHAOTCS B CUCTEMbI OLIEHKWN. Hanbonee n3BecTHble: cuctema
kputepmes koga ASME [33], kputepun MONPAC (cm. pasgen 10.4.4.3), kputepum ctangapta ASTM E569
(cm. pasgen 10.4.3), «BecoBbiex» kputepun (Applied Inspection Systems, Inc., cm. pasgen 10.4.6), kputepumn
ctaHgapTta EN 14584 (cm. pasgen 10.4.2). Kpome TOro, kputepuasnbHble napaMeTpbl U CUCTEMbI OLLEHKU
HepaspbIBHO CBA3aHbl ¢ TexHonornammn ASK, Hanpumep, TexHonorna MONPAC vnu nonoxeHus ctangaprta

EN 14584.

B kayecTBe kputepuanbHbIX MApamMeTpoB, Kak NpaBuro, UCMOSb3YHTCA:

e (pakT pernctpauum cobbitns AS OAHUM U HECKONBKUMK NpeobpasoBaTensiMu, yCTaHOBEHHbIMN Ha
obbekTe (T. €. UMNyNbC UK cobbITuE);

e BpeMs, 3HaYEHNe NapamMeTpa Harpy>XeHuns, nepuog UcnbiTaHus (HarpyXeHue, Bblaepkka 1 T. n.) npu
pernctpauumn cobbitns AD;

e  BO3MOXHOCTb Nokauum cobbiTst (MCToYHMKa) AD;

e CTeneHb KOHLEHTpaLumn NnoumMpoBaHHbIX MCTOYHUKOB AD;

e napameTpbl BENUYMHBI curHana AS — AMNnNuTy4a, B TOM YMChe NokauMoHHas BOCTaHOBMEHHas (Kak
npaeuno, B ob);

e rapameTpbl, XapakTepusyoLLmne aHeprno curHana A3,— COBOKYNHOCTb aMnnuTyabl U ANUTENbHOCTU
(konunuyecTBa BbIOPOCOB), IHEPTUS;

e MapameTpbl POPMbI CUrHaNa — COBOKYMHOCTb aMNnnTyAbl, BPEMEHW HapacTaHus, ANUTENbHOCTH,
KonmyecTBa BbIGPOCOB, YacTOThI;

e  M3MeHeHue napameTpoB AD curHana (BENUYMHbI U SHEPTUN) C UIBMEHEHNEM BPEMEHN (NapameTpa
HarpyxeHus);

e CcTeneHb BbiNnonHeHus acpdekta Kansepa (cM. paszgen 9.5.3);

e  N3MEHEHWEe pasHuLbl BpeMeHM (MapameTpa HarpyXeHust) Mexay permctpaumen TeKyLLEero n npeablayLuero
(mocnegytoLLero) cUrHanos;

e BbluMcnsieMble napameTpsbl (Severity, Historic Index TexHonorum MONPAC, napameTtpbl N n M nokanbsHo-
AVHaMNYECKOrO KpUTEPUS U T. 1.).

B uenom kputepuanbHble NapaMeTpbl MOXHO pa3aeninTb Ha HECKOJSIbKO FpyMm: UCMOSb3YHOLWNX aKTUBHOCTb,
MHTEHCUBHOCTb, CTEMNeHb KOHLEHTPALIMK FTIOLUMPOBaHHbIX COBbLITUIA, 3aBUCMOCTb AQ aKTMBHOCTU OT aTana
UcnbITaHNsA (BbIAEPXKKM UM MOBTOPHOE Harpy»KeHue), ONMPatoLLIMXCS Ha JOCTATOYHO CIIOXHbIE pacyeTHbIe
napameTpbl.

CucTeMbl KpuTepMarnbHOW OLEHKM MOXHO pa3aenuTb Ha CUCTEMbI, UCMOMb3YHOLLME 30HHYIO UMW PacyYEeTHYO
niokaumio.

Mpumepamu cucTeEM KpUTEPUEB, UCMOSb3YIOLLMX 30HHYHO NIOKALIMIO, SABMSIOTCS:

e KkpuTepum ctaHgapTta EN 15495;
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kputepum koga ASME;

kputepmn MONPAC;

kpuTepuu ctaHgapta ASTM E 569 n nx pacwmperne no James D Leaird [47];
«BecoBble» kputepun (Applied Inspection Systems, Inc.).

MpyvMepbl cMCTeM KpUTEPUEB Ha OCHOBE PacyYeTHON NoKaLmK:

e ucnonb3oBaHve AD MeToda KOHTPOMS BMECTO paguorpaduu;
e kpuTepuun ctaHgapta EN 14584;

o amnnuTyaHbIn kputepun (MB 03-593-03);

e amnnutyaHbii kputepun (MHTEPKOHUC-UT).

MpumeHsieMble NporpaMMHbIe cpeacTBa

Ecnun npu peructpaunm gaHHbix, B peanbHOM BpeMeHn, onepatop orpaHunyeH MO ncnonbdyemon AS cuctemsl,
TO Npu 0b6paboTKe/oLeHke 3aperncTpMpoBaHHbIX AaHHbLIX TakMe OrpaHNYeHnUs CHUMAaloTCS.

B nepByto ouepeab MoryT 6biTb ncnonb3oBaHbl MHCTPYMeHThI 10 A-Line, naketoB AE Workbench n Acoustic
Emission Data Analyzer (cm. Mpunoxenne 2) (www.aetest.ru), KoTopble «npo3padyHo» paboTatoT ¢ AaHHbIMU
A-Line. YHuBepcanbHble nporpamMmMHble NMPOAYKTbI aHanu3a gaHHblx Tuna Excel, Mathcad v T. n., KoTOpbIE
MO>HO NPUMEHMUTL NOCIe 3KCNopTa AaHHbIX B TEKCTOBLIV (DOpMaT, Takke UMEIOT P YHUKaNbHbIX
BO3MOXHOCTEN, MHTEPECHBIX A58 nonb3oBaTtenen A3 cuctem. Vcnonb3oBaHue Apyrnx NporpaMMHbIX NPOAYKTOB
OrpaHMYMBaETCS HANMUMEM HY>XHOro KOHBepTepa (M1, KOHEYHO, JOCTYMHOCTLIO cooTBeTCTBYoLEero M10).

Mpumepsbl

[edekTbl, TeUn, NoMexu, NpMBeAeHHbIE B KAYECTBE NPMMEPOB B HACTOSILLEM pa3aerne, BbisiBNeHbl Npu
ncnonb3oBaHnn A3 cnUCTEM U NPOrpaMMHOro obecneyeHnss pasHoro Tuna u pasHbiX NPONM3BOANUTENEN.
MnnocTpauum npuBeaeHbl B COOTBETCTBUM C OCODEHHOCTAMM NpeaCcTaBeHNs 4aHHbIX COOTBETCTBYHOLUMN
A3 cuctemamm n MNO.

10.1. Mopsgok o6paboTku/oueHKU ¢pannoB AaHHbIX A-Line

PekomeHnayeTcst obpabatbiBaTh hainbl AaHHbIX A-Line B crniegytoLlem nopsiake, UCNomnb3ysi Npy 3TOM
«rOBOPSILLYIO» CUCTEMY MMEHOBaHUA hannos:

Ne

nin HewicTtBue, npumep LLlabnoH umeHu danna
1 Wwmsa nexopHoro cavna: aem08_11_13#02.ald aemDD_MM_YY#0X
2 Ecnn ncnbiTaHme coCTOUT N3 HECKOMBbKUX DansioB — CrUTb aemDD_MM_YY#X-Y
nocrniegoBaternbHble hannbl B O4MH CTaHAapTHLIMU CpeAcTBaMu
A-Line:
aem08_11_13#02.ald + aem08_11_13#03.ald = aem08_11_13#2-
3.ald

OTMeTUTb N3MEHEHNE OTHOCUTENBbHBLIX BPEMEH 3TanoB
UCNbITaHUsS B pe3ynbTupytoem darine B NpoTokone

3 Ypanutb nHcpopmauuto o6 yposHe wymos (N) cTaHgapTHbIM aemDD_MM_YY#0X-N
unbTpom A-Line:
aem08_11_13#23-N.ald
NHpopmaLums 06 ypoBHe LLyMOB yaanseTcs A8 yMEeHbLUEHNS
pa3mepa darina gaHHbix. [py HeobxoaMMOCTU aHanM3 ypoBHS
LyMa BbINOSIHAETCA N0 AaHHbIM UCXOLHOro dhanna unu ganna,
nony4YyaemMoro Ha atane 2
4 Ypanutb cuHdasHbie nomexu (S, napameTp — 3—5 MKC) aemDD_MM_YY#0X-NS
cTaHgapTHbIM unbTpom A-Line:
aem08_11_13#23-NS.ald
OTanbl 3 1 4 MOXHO BbINOMHATL 3@ OAUH Luar
MpumeyaHue:

OTan 4 oba3aTenbHO A0MKEH BbINONHATLCS A0 3TanoB 5-11

5 YnopsagounTs cann gaHHbIx No Bpemexu peructpauum (T) — aemDD_MM_YY#0X-NST
€o3[aTb 30HHYH NOKaLUMOHHY0 rpynny ans Bcex MNADJ,
dunbTpoBaTh NO NOKaLMKW, He yaanss He3anounpoBaHHbIe
MUMMYNbChI:

aem08_11_13#02-NST.ald

lMocne aToro ¢ Takum harnom, Kak NpaBuIo, MoXxHo paboTtaTb,
Hanpumep, B AE Workbench B pexume «no cobbiTusm»
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:ﬁ. HelicTBue, npumep LLla6noH umenu cpaina
6 Ypanutb TOYHO OTMEYEHHbIE NpW UcnbiTaHun nomexu (F) — aemDD_MM_YY#0X-NSTF

yAapsbl, npoBepku MNAD, nepeaBuMxeHVs Noaen, NopbiBbl BETPA,
rmapo/nHeBMoyaapbl, NEpUoabl PE3KOrO U3MEHEHUS! JaBMNEHNS
(OTKpbITUE 324BWXKKK), Teun 1 T. N. PunbTpayuto LenecoobpasHo
nposoautb nporpammon AE Workbench Correlation expert:
aem08_11_13#02-NSTF.ald

OcHoBaHus aAns punbTpaLm OTMETUTL B NPOTOKOME

7 Mo>xHO coxpaHuTb 06paTHbIN hann (MIMHYCOBKY, C yaarneHHbIMN aemDD_MM_YY#0X-NSTF-
AaHHbIMK, cM. [MpunoxeHwne 2):
aem08_11_13#02-NSTF-.ald

8 Ypanutb umnynbcbl ¢ konuyectsoMm Belibpocos (Counts) o1 1 o 3 | aemDD_MM_YY#0X-NSTFC
(npy HeobxoaumocTK):
aem08_11_13#02-NSTFC.ald

9 HekoTopble AononHWTenNbHble nonesHble punbTpbI:

Yaanutb MMnynbCbl ¢ AnutenbHocTbio (Duration nnu Lasting)
mMeHbLue 20 n 6onblue 20 000 mke aemDD_MM_YY#0X-NSTFL
Ypanutb UMnynbcbl C COOTHOLLEHMEM BpemeHun HapacTaHus

k OnutenbHoctn 6onee 0,5 (ana MmnynbcoB ¢ ANUTENbHOCTLIO

fonbLue 5 Mkc) aemDD_MM_YY#0X-NSTFR
YaanuTb MMMynbCbl, cnegyoLwime 3a nMmnynbcom ¢ gnarom D aemDD_MM_YY#0X-NSTFD
10 Bblgenutb nouupoBaHHble cobbitua (Lc) aemDD_MM_YY#0X-NSTFC-Lc
11 OuUEeHUTb 30Hbl NOBbLILLEHHOW NOKALMOHHOW aKTUBHOCTU
12 MpUMeHUTb KpUTEPUM OLEHKM AD aKTUBHOCTU
13 Bblgenutb Beigepxkn (H) aemDD_MM_YY#0X-NSTFC-H
14 Bbloenntb 370 e Ha NOBTOPHOM HarpyxeHun (Lc2) aemDD_MM_YY#0X-NSTFC-2

aemDD_MM_YY#0X-NSTFC-Lc2

10.2. AHanu3 KayecTBa faHHbIX U hbunbTpaumusa

MepBbIM 3TanoM oLeHkun pesynbTaTtoB ASK sBnsieTcs aHanusa kayecTsa AaHHbIX, 3a4ava KOTOporo —
onpenenuTb, SBNAKTCA NN 3aperncTpmpoBaHHble AD curHanbl cnegcTBueM gMHAMUYECKOW NOKanbHOM
nepecTpoviki (oecpopmmpoBaHnemM unm paspyLleHmemM) matepuana obbvekra (MCTMHHOM AD) Unn cneacTenem
BINUSIHUSI MOCTOPOHHMX LLYMOB M NMOMEX (BbI3BaHHbLIX NPOMyckamu, BETPOBOW Harpy3koi, aTMocqepHbIMU
ocagKaMu, ANeKTPOMarHMTHbIMU NOMexamm 1 T. I'I.) n, npu H606XO,EI,I/IMOCTI/I M TEXHUYECKOMN BO3MOXHOCTH,
NCKIMKOYNTb aKTUBHOCTb, Bbl3BaHHYIO NOMeXaMu, U3 (ba|7|na AaHHbIX.

[Ins oLleHKM KayecTBa AaHHbIX, YPOBHS U HanMums nomex Heo6xoanmMo Ucronb3oBaTh AaHHble Paboyero
NpoTOKOMa, UCMOoNb30BaTh ayauo- 1 BUAeoUKCaLMIo NpoLiecca UCTbITaHuS.

Mpu nogrotoBke ASK napameTpbl permctpaumm gaHHbIX (Mopor, ycuneHne) nogoupatoT Tak, YToobl
perMcTpupoBaTth Kak MOXHO 6onee cnabble curHanbl. OTO NPUBOAUT K TOMY, YTO, Kak NpaBuiio, 3anncaHHble
AQD paHHble BKMoYaroT B cebst nomexn. CnegyeT y4ecTb, YTO B HEKOTOPLIX CryYasx MOMEXM He MOryT ObiTb
WCKIOYEHbl 13 dpavina AaHHbIX U UX YPOBEHb JOIMKEH ObiTb oueHeH Bo BpeMs ASK 1 yuTeH npu ganbHenwen
obpaboTke.

10.2.1. Koppensiuua KanucrtpaHo

Ha puc. 10.1 nokasaH KOppensiLMOHHbIA rpaduk, OTOOpaXKaroLnn CBA3b MEXAY KONMYECTBOM BbIOPOCOB
(norapmndmmyeckas LWwkana) u amnnuTyaou, BelpaxeHHon B ab. B npaktuyeckom ASK uctnHHaa A3 nonagaer,
Kak NpaBumio, MeXay BEPXHEN N HUXKHEW rpaHuLamMm, 3afaHHbIMU Ha guarpaMmmMe Tak, Kak nokasaHo Ha

puc. 10.1.

BepxHss rpaHuua 30HbI UICTUHHOM AD Haxoautcs npubnunantensHo Ha ypoBHe 500—-1000 konuyecTBa
BbIBPOCOB Ha OAMH UMMYNbC. HMXHASA rpaHmua obnacTn MCTUHHOM AD 3aBMCUT OT Nopora v aMmnmTyabl
UMMynbca N MOXeT ObITb NPMONM3NTENBHO ONpeaerneHa Kak:

N =2 (A-(Atu + 4)),
roe A — amnnutyga umnynsca, ab, N — konnyecTtso Bbibpocos, Ath — nopor, ab.

MMnynbCbl MMET HanbonbLUYIO KOHLEHTPaUMIo B AnanasoHe konmyecTtsa Bbiopocos oT 1 go 100, Bbiwe
aMmnnutygpel nopora. Npu NoBbILWEHNN aMnnnMTyAbl KONMYECTBO BbIGPOCOB UMMNYyNbCa Takke NposBnseT
TEHOEHUMIO K yBEenu4YeHuto. MIMnynbCbl MOTyT HaXOAMTBLCS U B APYrMX MecTax BHYTPW rpaHuL, MHOrAa MOXHO
HabrogaTb HEKOTOPOE KONMYECTBO MMMYNbCOB C KONMYecTBOM BbiopocoB 1 6onee 500—1000. YkasaHHble
rpaHuLbl CnyxaT pekoMeHaaumen K obLien oueHke nognmHHocTn AD. CBA3b MeXAy KONMYecTBOM BbIOPOCOB
N aMnnMTyAO0N, NOKasaHHy Ha guarpaMmme, HasblBaloT koppensuunen KanncrtpaHo.
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Puc. 10.1. Koppensauusa KanuctpaHo ansa nctuHHon A3

dopma AaHHbIX, NokasaHHas Ha puc. 10.1, xapakTepHa kak aAns nabopaTtopHbIX UCNbITAHWUIA, Tak 1 AN
npaktnyeckoro ASK. Hanmune nmnynbcoB BHE rpaHuL, 3Tor hopMbl UM HEOBBIYHO BONbLIOE KONMYECTBO
WUMMYNbCOB BHYTPW FPaHuLL, HO CKOHLEHTPUPOBAHHLIX HE Tak, kak noka3aHo Ha puc. 10.1, 06bI4HO BbI3BAHO
noMexamu pasfnnyHoro poa Unu HenCrnpaBHOCTLIO annapaTtypbl. AcknioveHne — o4eHb Bblicokasi ckopocTb AD,
Korfa nepekpbiBaloLLmecs cobbITUA paccMaTpuBaloTCs Kak OA4HO ANMHHOE cobbiTue, MMEIoLLLEe BbICOKYHO
ONNTENbHOCTb 1, COOTBETCTBEHHO, KONMYECTBO BbIOPOCOB, a Takke NOMEXU MexaHU4YecKon npmpoabl.

10.2.2. Ucnonb3oBaHue KOPpPEeNALUOHHbIX guarpaMmm

Mcnonb3oBaHue KoppensaumnoHHbIX Avarpamm (cM. pasgen 4.5.6) gaeT BO3MOXHOCTb MCCNeA0BaHUSA CBSA3EN
MeXay TakuMu BaXKHbIMY napameTpammn AS MMMyNbCOB, KAk aMnNnnTyaa, Kom4yecTso BbiIOPOCOB,
OJIMTENbHOCTb, BPEMS HapacTaHusl, SHEPrus, MOPor, BPeEMs permctpauum n kaHan A3 cucTeMbl, onpeaeneHns
cUrHaTyp nomex, MMeKLWmnX pasnmyHoe NPOUCXOXAEHNE.

Kpome TOro, KoppenAaunoHHble anarpaMmMbl MOTYT NMOMOYb BblOETTUTb KNnacTepbl AaHHbIX, COOTBETCTBYHOLLUNX
Pa3fIM4YHbIM UCTOYHUKaAM A3, 1 No BbISIBNEHHbLIM rpaHmuam mexay HMMm CC*)OpMyJ'II/IpOBaTb npasuna
C*)I/I.I'IpraLI,VII/I Onsi X BblAeneHus n/mnm pasgeneHuns.

OnbIT ASK nokasbiBaeT, YTO Koppensauum KonnyecTso Belbpocos/amnnutyaa (koppensumnsa KanuctpaHo) unm
ANNTENbHOCTL/aMnnnMTyAa MoryT apdEeKTMBHO MCNOMb30BaTbCS ANS BbISIBNEHUS akTUBHOCTU, CBA3aHHOMN

C UCTOYHMKaMu nomex v wymoB. Janee, nogxogsawmMmMm Metogamu ounsTpaumm, noMexm MoryT BbiTb
NCKIIOYEHbI.

KayecTBeHHbIV aHanM3 gaHHbIX BO3MOXEH, €CMY 3anMCbiBaeTCA 3Ha4YEeHNe napameTpa Harpy>KeHus,
hUKCUPYIOTCHA BPEMS Havarna UcnblTaHWs 1 TOYHOE BpeMS pasnnyHbix das ucnoitaHnsa. Heobxoammo Takke
Aenatb 3anuncu, UKCUpyoLmne nepepbiBbl B perucTpaumm 4aHHbIX UM MOMeXu, KOTopble MOryT UMETb MECTO
npu npoeegeHnn ASK. AHann3 gaHHbIX Nyylle BCEro Hayatb C MPOCMOTPA KOPPENSLUMOHHbIX Anarpamm, Tmna
nokasaHHow Ha puc. 10.1 anarpammbl «Konuyectso BbiOpocos / AMnnutyaa». JononHutensHas nHpopmauus
MOXeT ObITb MoNy4eHa Npu aHannse KoppensauMoHHbIX auarpamm «OnutensHocte/AMnnuTyga», «Konmyectso
BbIOpocoB / Bpems», «AMnnuTtyga/Bpemsi», «Konnyectso nmnynscos / Bpemsi». PekomeHayeTcs
aHanusMpoBaTb 3TW AuarpaMMbl NpU KaXA0M UCMNbITaHWN.
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Pazpen 10. NMocTto6paboTka 1 oueHka pesynbtatoB A3K

i Total AE Counts vs Amplitude [GRO1]

i Duration vs Amplitude [GR02]

Amplitude ( dB )

Amplitude ( dB )
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Puc. 10.2. Mpumep NHEBMOUCTILITAHWUA KOJNOHHbI, BKIOYasi JaHHbIe OT MOMeX
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Ha puc. 10.2 nokasaHbl gnarpammbl, NpeacTaBnsioLmne HedunbTpOBaHHbIE AaHHbIe, COBpaHHbIe Npu
NMHEBMOWCLITAHMKN KONMOHHBI. KoppensunoHHas guarpamma «Konuyectso BbiOpocos / AMNnuTyaa» Ha

puc. 10.2a npeacTaBnsieT psg BaXkHbIX MOMEHTOB. B oTnuune ot npumepa Ha puc. 10.1, BHe gnanasoHa
NCTUHHON AD nonanu MMMysbCbl C BbICOKON aMMiUTYLON 1 BbICOKUM KONMMYECTBOM BbiOpOoCcoB. BonbLuoe uncno
COObITMIN OTMEYEHO B 06MnacTu, orpaHnyeHHon amnnutyaamm ot 50 go 60 gb u konmyecTBoM BbIGPOCOB OT 1 0
10 000 — aTo Takke, NPeanoNIoXUTENBHO, MOMeXN. B HUXHE npason YacTu agnarpammbl Ha puc. 10.2a
OTMEYEHO HEKOTOPOE KONMMYECTBO UMMYJIbCOB B LUMPOKOM AManasoHe aMnnmTyd U MMeoLmnx manoe
Konn4yecTBo BbiOpocoB. Ha puc. 10.26 nokasaHo, Kak HexapakTepHble JaHHbIe pacnpenenatTca Ha guarpamme
«[dnutenbHoCTB/AMNNNTYOAY.

Onarpammbl Ha puc. 10.2a u puc. 10.26 He BbISBMSOT, 04HAK0, BpEMS UK Nepuoabl UCMbITaHWUS, korga Obinm
3aperMcTpupoBaHbl COMHUTESNbHbIE AaHHbIE. Takke He MOXET ObITb OLLEHEHO, UMENN MECTO 3TU COMHUTENbHbIE
AaHHble KaK eAWHNYHbIE BCMIECKM aKTUBHOCTU UMK Xe 3To Obina A3, «pa3bpocaHHas» B Te4YeHne BCero
ncnbiTaHus. PelwmnTtb 3T Nnpobnembl MOXHO, NCNONb3ys cregyrowmne Tpy anarpammebl (puc. 10.28, puc. 10.2r

n puc. 10.2a). Mo grnarpamme «Konuyecteo BeiGpocos / Bpems» (puc. 10.2B) BbIABMAAIOTCA OTAENbHbIE
«BCMIIECKM» JAHHBIX C BbICOKMM KONMYEeCTBOM BbIOpOCOB. 1o gnarpamme «KonmyectBo nmnynbcoB / Bpems»
(puc. 10.24) MOXHO onpeaennTb Neproabl UCMbITaHUSA C BOMbLUMM KONMYECTBOM 3aperncTpmpoBaHHbIX
NMMyIbCOB.

i Total AE Counts vs Amplitude [GRO1] 3 Total AE Counts vs Amplitude [GRO1]

O Total AE Counts vs Amplitude [GRO1] O Total AE Counts vs Amplitude [GRO1]
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Puc. 10.3. CpaBHeHMe «BCNNeckoB» (a) u «<nctuHHon» (6) A3 (nocne cunbTpaunm No BpeMeHM)

AHanua gnarpamm Ha puc. 10.28 1 puc. 10.24 nokasbiBaeT, YTO UMMYNbCbl ¢ 6ONbLIMM KONUYECTBOM BbIOPOCOB
Ob1nn, B OCHOBHOM, 3apeructpupoBaHbl Ha 8500-1 n 10 000-# cekyHaax ucnbiTaHus. bonbLuoe KonM4ecTso
NUMMNYyNbCOB, XapakTepHoe AMNs yTevek Unu LWYMOB OT HarpyeHus, 3apernctpuposaHo Ha 1300, 2500

n 4400-1 cekyHOax UcnblTaHUA. «Bcnneckny» MMNynbCOB C BbICOKOW aMNUTYAOMW, XapakTepHble Ars

AD aKTUBHOCTM MexaHU4eCcKon Npupoabl, 3apernctpupoBaHsl Ha 2500, 4400, 8500 n 10 000-1 cekyHaax
ncneltaHus (cm. puc. 10.2r).

KoppensuuoHHasa gnarpamma Ha puc. 10.3a npeactaBnseT AaHHbIe Kak MoOMeX, Tak U UCTUHHOW
A3 aktuBHOCTU. [pKn aHann3e pesynbLTaToB 3TOrO UCMbITAHNSA BCE AaHHbIE NOMEX, BKNOYasA HEKOTOPYIO YacTb
NCTUHHON AD, BbINM UCKIMOYEHBI C MOMOLLBIO PUMNBLTPOB N0 BpeMeHn (cMm. puc. 10.36).

XoTsi rpachmkm Koppensaumm cogepxat Kak UCTUHHYI0 AD, Tak 1 SMUCCUIO OT MCTOYHUKOB NMOMEX, HEBO3MOXHO
MONHOCTBIO pa3fenvTb nx dpunbtpaumen (cm. puc. 10.3a), 1 No3ToMy B pedynbTaTe Obina UCKITYEeHa YacTb
NCTUHHON AD, 3aperncTpupoBaHHON B TEYEHNE BPEMEHU NPOSIBMEHNS MOMEX, @ Takke YacTb NOMeX ocTanacb
BHYTPU U BHE rpaHnL, UCTUHHON AD 1, COOTBETCTBEHHO, B PE3YNbTUPYHOLUMX OAHHbIX.

«Cnenasi» ounbTpauusi akTMBHOCTU, OKa3aBLLENCS BHE FpaHUL, UCTUHHONM AD, He MOXET peKoMeHO0BaTbCs Kak
OCHOBHOW MeTOf oTAeneHust noMmex. HeCoMHEHHO, YTO B TakoM crly4ae BMECTe C nomMexamu GyaeT UckIoveHa
YacTb UCTUHHOWM 3MUCCUM U, YTO Gonee BeposiTHO, eCTb BO3MOXHOCTb, YTO COBbITUSI OT MOMEX nonaayT BHYTPb
yKasaHHbIX BbILLE rpaHuL, 1 GyayT paccMaTpuBaTthbes kak MCTUHHas AD. Jyylumii BbIXOA, (€Cnv HEBO3MOXKHO
WCKIIOYMTE MOMEXU BO BPEMS UCTbITaHWs) — BO BPeMsi MPOSIBIIEHUSI MOMEX UCKMHoYaTh BCe AaHHbIe, Kak 1 Bbino
cAenaHo B 3TOM npumMepe.
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10.2.3. Cnoco6bl UCKIIOYEeHUs1 MomMex

AHanua gaHHbIx ASK MoxeT npoBoAUTLCS B ABYX HaMpaBneHUsXx:

e BblJeneHne 1 aHanms Kaknx-nnbo onpeaeneHHbIX JaHHbIX (NokaumMm u3 onpeaeneHHon 30Hbl, COBbITUI
C onpeaerneHHbIMU XapakTepucTMKaMu Unm NnpoucLlealne B TedeHne onpegerneHHoro BpeMeHn nunm atana
A3KunT. n.);

e yganeHue U3 aHanu3MpyeMoro MaccuBa AaHHbIX HeXapaKTepHOW Ans «MCTUHHOW» AD akTMBHOCTY (MOMeEXH
pa3Horo pofa, Nponyck1 v T. M.) N aHanu3 ocTasBLlencs MHPOPMaLun B COOTBETCTBUM C ONpeaeneHHbIM
HabopoM KpUTEpUEB OLIEHKN.

MepBbIt BapuaHT TpebyeT, Kak NpaBuio, NPUMEHEHNS T. H. «BKIoHYaloLweny» dunbTpauum, BTOPon —

CUCKITHOYatoLLen».

MpumeyaHune:

pamoTHas punbTpauunsa — Bcerga KoMnpomuce. HyxXHO yaanuTb Kak MOXHO B0rbLue LWYMOBbIX AaHHbIX,
HO MpPK 3TOM COXPaHUTb Kak MOXHO BorbLue nonesHbiX. LLymoBbIX AaHHbIX YacTo ropasgo 6ornblue, Yem
NOne3HbIX.

MepBbIM aTanom aHanusa KayecTBa OaHHbIX ABMseTcs nogbop HeobXxoAMMbIX AuarpaMm Ans BU3yanu3aumm

OeViCTBUS 1 XapakTepa Nnomex pasnu4Horo poga. MNpu aTom ncnonb3yTes:

e anarpammbl TMna «Jlorapmdm konmyecTsa BbIBpOCOB (4nnTenbHoCTb) / AMNnuTyga» (KoppensiumoHHble
anarpammbl);

e amarpammbl TMNa « AMMNNMTYyAA (3HEPrUsi, KONMYECTBO BbIOPOCOB...) / Bpemsay (KoppensiuMoHHbIe
anarpammbl);

e auarpammbl TUNa « AKTUBHOCTb MMNynbcoB AD / Bpemsi» nnmn « CkopocTb cueTta nmnynbcoB AD / Bpemsi;

e  TOKaLMOHHblE AMarpamMmmbl.

Mocne onpeneneHus neproda v Xxapaktepa NposiBeHnsl MoMexu NpUMeHsieTcs Habop NPorpaMMHbIX CPEACTB,
MO3BOJISAOLLMIA BbINOSIHUTL COOTBETCTBYHOLLME AEUCTBUS MO BbIAENEHUIO UMW UCKITIOYEHUIO MHTEPECYHOLLIMX
JAaHHbIX.

Mpun aTom Kak Bkrtovatowas, Tak n Uckniovarowwas dunbtpauus MoxeT ObiTb peannsoBaHa C UCTMONb30BaHNEM:
o ytunuTta «PunbTp» nporpammel A-Line — TpagmumoHHas mnbTpauus;
dunbTpaumsa no nokauyuun nporpammsl A-Line;
hunNbTpaLmMsa NO PErMOHY Ha KOPPENALMOHHBIX Anarpammax nporpammel A-Line;
pyyHas punbTpaLmst NOCpeaCcTBOM OKHa «DUNbTP U NpOoCMOTP» nporpammel A-Line;
AE Post Expert naketa AE Workbench — TpagmumoHHas omnbTpauus, ounbTpaunsa no coobiTusM,
rNbTpaLUmMs MEeXaHUYECKMX MOMEX;
e AE Correlation Expert naketa AE Workbench — rpadmyeckas mHoronapameTpuyeckas ounbtpaums,
B T. Y. MO COObITMAM.

[lna KoHTpons pe3ynbTaTtoB unbTpaLmm HeobXxoAMMO NCNONb30BaThL Anarpammy (MM Habop guarpamm),
C NMOMOLLIbI0 KOTOPON MOXHO OHO3HAYHO OLIEHWUTb KOPPEKTHOCTb BbINOMHEHMS (OUMNbTPaLUN.

Huxe npeacrtaBneHbl NpUMepPbl HEKOTOPbIX MOMEX, X TUMYHbIE XapaKTePUCTUKN U NPUEMBbI (*)I/IﬂpraLI,VII/I,
npuMeHdaemMble ANnAa X UCKIKYeHns.

10.2.3.1. NMomexu OT NPONYCKOB Mpu rMapaBrM4eCcKOM U NHEBMATUYECKOM UCNbITaHUN

NcTouHUKN:

[Mponycku npu rmapaBnMyeckomM UM NHEBMATUYECKOM UCTbITaHUM NPOUCXOASAT, Kak NpaBumo, Yyepes
HEeJOCTaTOYHO MIOTHO 3aTsHYTble donaHLeBble coeanHeHus. MNponycku permcTpupyoTes B Buae 60onbLoro
KonuyecTsa UMNYnbCOB C NPUMEPHO NOCTOSIHHON aMNNUTYAOM NO OAHOMY UMW HECKOSTbKMM KaHaram,
HaxosLWwmMmMcs psagom ¢ MECTOM Nponycka. B crniyyae rugpaBnmMyeckoro UCnbITaHUsl Takue UMMYIbCbl, Kak
npaBuso, MEKT LUMPOKUIA AManasoH KONm4ecTBa BbIOPOCOB, a B Crlyvae NHEBMATMYECKOro — HebonbLume
3Ha4YeHus1 KonmyecTea BbIbpocoB. Nponycku MoryT ObiTh BbISIBIEHbI €LLE A0 NPEBbLILLEHWS UMW Mopora

C MocneayroLLen Nx permctpaumnen B Buae MMnybCoB MO YBEMMYEHUIO 3HAaYeHNss aMnnuTyabl wyma, RMS, ASL
Ha OOHOM UIN HECKOSbKUX KaHanax.

MposaBneHue:

[Mponyckx BO BpeMS rmapaBrmMyeckoro U MHEBMAaTUYECKOro UCMbITaHNSA MOryT BbITb MAEHTUMULUPOBAHBI MO
HanM4no MMNYNbLCOB B NIEBOW M NTEBOW HWXKHEN YacTu gnarpammbl koppensuun «Konmyectso BbiIGpocos /
Amvnnutygar. MNponycku Takke MoryT ObiTb BbISIBNEHbI NPY MOMOLLM AnarpaMMm (pacnpegeneHms tmna
rmctorpamm) « AKTUBHOCTb MMynbcoB AD / Bpemsay nnn «CpegHasa onuTtensHocTb / Bpemsay.

CnepnyeTt y4ecTb, YTO NpU 3HAYUTENBHOM CKOPOCTU HAKOMMEHUS AaHHbIX HA NapameTpbl PEMMCTPUPYEMBIX NPU
Nponycke AaHHbIX HAYMHAET BNUATb MEXaHM3M «00pe3KM» UMMNynbcoB Mo MakcMmManbsHON ONUTENbHOCTMH,
curHansl ckremsatotca no VIKW, B 3Tom criyyae BMECTO UX pearnbHOM AUTENbHOCTU oTobpaxaeTca
MakcumMarnbHasi 4MTENbHOCTb.
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3awumra:
TwaTenbHasa nogrotoka AJK, onepaTnBHOE yCTpaHEHME NPONYyCKOB BO BPEMSI KOHTPOJS.

MeToAabl UcknoveHus:

Mpw perncTpauum nponycka HeobxoaMMo onNpeaenuTb KaHanbl AS CUCTEMBI, MO KOTOPLIM OTMEYEH MPOMYCK,
1 Nepunodbl UCMbITaHWS, B TEYEHNE KOTOPbLIX Nponcxoauna perncrpaumns nponycka. [lanee nponyck OmKeH

ObITb UCKMIOYEH, HaNpUMep, C MOMOLLIbIO BCTPOoeHHoW dunbTpauum A-Line nnu rpadunyeckon dunbTpaumen

AE Correlation Expert no napametpam KaHan n Bpewms.

Hanun4yme nponycka no kakomy-nmbo kaHany AS CUCTEMbI OrpaHNYMBaET BO3MOXHOCTb perncTpauumn aTmv
KaHanom nonesHoun nHgpopmaumn. Heobxoammo NpeanpuHsTb BCE MepbI MO UCKITIOYEHMIO MPOMYCKOB
HenocpeacTBeHHO BO BpeMsi npoBeaeHns ADK.

NMHeBMaTnyeckoe ucnbitaHne ABI npu noBbILLEHHOM YPOBHE NOMeX
lMHeBmaTndeckoe ncnbitaHne ABI (puc. 10.4). Pernctpaums gaHHbIX npoBogunack cuctemon A-Line DDM-1
(Bepcus T10 4.99).

Puc. 10.4. UcnbiTbiBaeMbI annapaTt BO3AYLIHOTO OXJaXAeHUsA

McnbiTaHne NnpoBOoauIiock B ABa HarpyxeHusi, 4o gaenexHus 87 n 85 6ap, no nporpamme, NpuBeAEHHON
Ha puc. 10.5. Beino HakonneHo okono 700 TbiC. UMMYNbCOB.
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Puc. 10.5. Mporpamma ucnbitTaHusa

OnucaHuve ucnbITaHUs:

WcnbiTaHne conpoBoxaanocb NponyckaMu Yepes LWapoBble 3a[BUXKN B TEHYEHME BCErO KOHTPOMSA U «CBUCTOMY

Yyepes 3aABWXKKY, B KOTOPYIO Nodasarncs ra3 npu HarpyxeHun. B cBA3u ¢ NOBbILEHHBIM YPOBHEM MOMEX NOPOru

Mo kaHanam HeOAHOKPaTHO MEHSANNCH.

O6paboTka AaHHbIX:

e (hannbl UcnbiTaHnsa o6beanHEHbI (T. K. Harpy)xeHue Bkroyano 6onee ogHoro darina). ®ann:
aemXX_ XX XX#23.ald (686483 vmnynbca, 52 MO);

e yaaneHbl 3anmcu o6 ypoBHe Lwyma 1 cuHdasHble nomexu. Pann: aemXX_XX_XX#23-NS.ald (673772
umnynbca, 37 M6);
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e 3ajaHa Ans Bcex KaHanoB JIoOKaLMOoHHas rpynna 30HHoro Tuna. [insa davina, nony4mBLUErocs Ha aTane 2,
BbINOMHEHa unbTpauns No nokaumm A8 3TOW rpynnbl C COXpaHEHNEM He3anoLMpOBaHHbIX MMMYbLCOB,
dhanin npu 3ToM NonyyaeTcst ynopsigoveHHbIM no Bpemeru. ®ann: aemXX_ XX _XX#23-NST.ald (673772
nmnyneca, 37 M6);

e chann 3arpyxeH n obpabotaH B nporpamme AE Workbench. Ha puc. 10.6 nokasaH ncxogHbi doans,

Ha puc. 10.7 — gaHHble, N0 KOTOPbIM aHaNM3MpPoBanochb COCTosHNE 00bekTa, Ha puc. 10.8 — yaaneHHble
[OaHHbIe.

Mpu punbTpauumn yoansanucb UMNynbCbl, UMeOLNE BbIPaXKEHHbIN XapakTep Teden,— NoCTOsAHHas
amnnuTyga, Npy 3TOM KONMYEeCTBO BbIGPOCOB BapbUPOBAroch B LUMPOKOM AMana3oHe;

e  MOMyYeHHbIV nocre obpaboTkm dain ObIN CHoBa 3arpykeH B nporpammy A-Line, BbINOMHEHa nokaums
AD NCTOYHMKOB. JloumMpoBaHHbIE COOLITUSA Ha BbIXOAHOM Komnnektope ABIT npy NOBTOPHOM Harpy>XeHum
npuBeaeHbl Ha puc. 10.9;

e puc. 10.10 — 3oHa gononHutensHoro HK (YK), no pesynbtatam KOTOpOro cBapHow LWoB konnektopa ABO
Ob1n 3abpakoBaH.
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Puc. 10.9. JlounpoBaHHble cOGLITUA Ha BbIXOAHOM Kornnektope ABIT npu noBTOpHOM HarpyXeHuu
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Puc. 10.10. MecTtononoxeHue 3oHbl AA0K Ha anemeHTax ABI'

10.2.3.2. AMnynbCHbIe 3neKTpoMarHuTHble nomexu (EMI)

UcToUYHMKM:

OneKkTpoMarHuTHbIE MOMEXN MOTyT PEMMCTPUPOBATLCSA B MOMEHT 3arycka UM OCTaHOBKM 3MIEKTpoABUraTenen,
Npwv BKIMOYEHUWU/BBIKIMIOYEHUN pene, pagauoCTaHLUMA, BO BPeMsl paboTbl IIOMUHECLIEHTHBIX JTaMM KakK MMMy rbCbl
C BbICOKOW aMmnnnMTygon 1 MarbiM KONM4eCcTBOM BbIOpOCOB.

MposiBneHue:

MMnynbCHble 3NEKTPOMarHMTHbIE MOMEXU MOTYT BbITb MOEHTUMULMPOBaHbLI NO HANUYMIO UMMYIBCOB B HVXKHEN
cpepnHewn 1 NpaBow YacTy guarpaMmmel koppensumm «Konnyectso Beibpocos / Amnnutyga» (cm. puc. 10.2a).
BonbLUMHCTBO MMMYNbCOB OT NOMEX Takoro pofa HaXxOAUTCH BHE rpaHuL, 30Hbl KUICTUHHOW» SMUCCUU, OLHAKO
YacTU4HOE nepeceveHne 4acTo nmeeT MecTo. Kak npaBuno, anekTpoMarHUTHbIE MOMEXU PErNCTPUPYIOTCA
HECKONbKUMMW KaHanamu.

3awmTa:
CHmxaeT BEpOSTHOCTb perncTpaumm anekTpoMarHUTHbIX MoMeX akpaHmpoBaHue MNAD, curHanbHbIX Kabenen,
3a3emneHve A3 cMCTEeMbI, a Takke UCMNOMb30BaHNE CUCTEM C raribBaHM4YeCckon pa3Baskon (Tuna DDM).

MeToabl UCKIIOYEHUA:

VIMNynbCHbIE aneKTpoOMarHUTHbIE MOMEXU MOryT BbITb UCKNOYEHbI yaaneHmem AD MMMNYNbCOB C BbICOKOW
aMnNnnTyaou U HU3KUM KONMYECTBOM BbIBPOCOB MO KOHKPETHLIM KaHanam. Punstpaums MoxeT ObiTb
BbINOMHEHa MeTogamu rpadmnyeckon punbTpaummn Unm MHLIMM AOCTYMHbBIMY B 1cnonb3dyemom 10 meTogamu.

VickntoveHne HenpepbIBHbIX 3NIEKTPOMArHMTHbIX MOMEX SABMSETCS AOCTATOYHO CITOXXHOM U KPOMOTIIMBOM
3agavent, T. K. 3TV NOMEXM YacTo NPUCYTCTBYIOT U B 30HE «MCTUHHONY amuccumn. Heobxoammo npeanpuHsTb Bce
Mepbl MO UCKMOYEHNI0 PErMCTPaLMM 3NEKTPOMarHMTHbIX nomex npu ASK. MNpu Heo6XxoaMMOCTH NMPUMEHSAIOTCS
noaxogswmne ounbTpbl MO ANUTENBHOCTU, KONMYECTBY BbIOPOCOB, UILTP CUH(A3HbIX MOMEX.
Mpumep:
Ha puc. 10.11 npeacraBneHa anekTpoMarHMTHas noMmexa, 3apermctpmpoBaHHas npu nogrotoske ASK
TexHosornyeckoro Tpybonpoeoaa. Pabota anekTpoobopynoBaHUs B HENOCPEACTBEHHON 61M30CTM OT
ncnbiTbiBAaEMOro TpybonpoBoga nNpMBena K pernctpaumm anekTpoOMarHUTHbIX MOMEX HEKOTOPLIMM
kaHanamu. KaHanel 2, 9, 10, 15 pernctpmpoBanun nepnogmyeckme no BpeMeHmn nomMmexm, nokasaHHble Ha
puc. 10.11a, 6 (yBenun4yeHo) u puc. 10.118. OueHka AaHHbIX B JAHHOM NPUMepPE BhINOMHANACh
¢ nomotybto MO AE Workbench Correlation Expert (Mpunoxenue M2.1).

B gaHHOM criyyae anekTpoMarHuTHble MOMEeXU NpeAcTaBneHbl MMMynbcamMu C amniMTygamm
B AvanasoHe 50-85 ab n konuyectBom Bbibpocos 1-5 (cm. puc. 10.118 — anarpamma «Konmyectso
BbIGpOCOB / AMANUTYAa»).
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[nsa ncknioveHns anekTpoMarHUTHbIX MOMeX NpuMeHeHa rpaduyeckasa ounbTpauns
C NpeaBapuUTeNbHbLIM BblAENEHNEM KaHAmNOB, MO KOTOPbIM 3apeructTpmpoBaHa nomexa. OuuLleHHble
ot EMI paHHble npeacTtaBneHsl Ha puc. 10.11r n 4. YaaneHHble aHHble NokasaHbl CEPbIM.

an/IHLI,I/II'I yaaneHnd aNnekKTpoMarHUTHbIX NOMeX, I'IpI/IBe,D,eHHbIIh B JAaHHOM MNMpuMepe, MOXeT ObITb MCMNOMNb30BaH
nnpun o6pa60TKe OaHHbIX ¢ ucnonb3oBaHmem nHoro MO, ¢ y4€eTOM ero 0COBOEHHOCTEN 1 BO3MOXHOCTEN.

B HeKkoTOpbIX cryvasix MOXeT ObiTb MPUEMIEMO UCKIIOYEHMNE SNEKTPOMArHMTHbIX MOMEX NOCPEACTBOM
yoaneHusa ns Bcero danna nmnynbCcoB ¢ Manomn gnutenbHocTbio (4o 20) n/unu konudectsoMm Bbibpocos (40 3).

2. Amplitude vz Time Ampl,
1004
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] Time 160
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2. Amplitude vz Time Arnpl. 9. Counts va Amplitude: Countz | | 9. Counts vs Amplitude Counts
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2. Amplitude vz Time Ampl,
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Puc. 10.11. EMI — nposiBneHue 1 yaaneHue

10.2.3.3. CuHdpasHble nomexu

OcobbIi BUO Nomex anekTpudeckon npupoabl — cuHdasHble nomexn. B AQK cuHdasHble noMexn NposiBnsoTcs
KaK UMMynbChl, 3aperncTpMpoBaHHbIE HECKOMNbKUMW kaHanamu ¢ PBI1, 6nmskoii kK Hynto (cM. puc. 10.12).

MpuumHamm Takmx noMex MoxeT OblTb Pa3HOCTb NOTEHLMANOB B LENsIX 3a3eMJIEHNST BbICOKOBOSIbTHOM TEXHUKMN,
paboTa B 30He ADK cBapoyHoro o6opyaoBaHus, KOMMYTaLMS MOLLHOMO 3N1eKTpUYeckoro obopyaoBaHms u T. .
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CHUHXPOHHBIA TEKCTOBRIA NPCCMOTR MMNYNBCOE A3 — O >

Bpema | Bpem... | K.aHan | Apann... | Aneprim, [u.E]l IHeprua, [MARSE] | JLnuTeneH. .. | Brigp... |
16:18:42.866643 2959 13 51.3 8.3 2186035.0 2 1
16:18:42.866643 2959 15 55.2 105.3 1836933597.3 2536 24
18:30:47.244300 10833 04 38.0 537 4342619 1 1
18:30:47.244300 10833 05 4.3 55.0 BR3196.7 1 1
189:30:47. 244796 10883 08 E6.1 1.0 362994247 E1 a8
189:30:47 244802 10883 09 39.8 E4.5 1620568.8 10 2
189:30:47.244803 10883 10 4n.3 E4.5 1673106.3 10 2
18:30:47.244303 10883 M 421 £5.0 1780724.0 10 2
18:30:47.244304 10833 12 425 £5.4 1866269.6 10 2
18:30:47.244303 10833 13 44.0 B5.6 2697906.0 | 3

14 0 20 3

Puc. 10.12. MNpumep cuHdasHbIx nomex Ha 2959-1 n 10 883-11 cekyHaax

Ecnu cuHdasHas nomexa 3apermctpypoBaHa Ha kaHanax OgHOM 30Hbl, OHa MOXET NPOSIBNATLCS KaK MCTOYHUKM
B LIEHTPaXx TPeyrorbHbIX 30H (LEHTP ONMCaHHOW OKP