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MNpegucnoeune

1 noaroToBNEH O6WecTBOM C  OrpaHW4EeHHOW  OTBETCTBEHHOCTbID  «JMEKTPOHHbIE  TEXHO0rMn
" mMeTposnornyeckne  cuctembl» (OO0  «3TMC») M  3akpbiTbiM  aKLMOHEPHbIM obuwiectBom  «HayuyHo-
nccnefoBaTesnbCKuii  LEHTP  KOHTPOMSA WM AMArHOCTUKM  TeXHWYeckux cuctem» (3A0  «HWL, KO») Ha ocHoBe
COGCTBEHHOrO NEPeBOAA Ha PYCCKM A3bIK aHrN053bIYHOM BEpPCUM CTaHAapTa, yka3aHHOro B NyHKTe 4

2 BHECEH TexHM4YeckMM KOMWTETOM MO CcTaHgaptu3aumm TK 183 «Bubpauus, ygap W KOHTPO/Ab Tex-
HUYECKOro COCTOAHMA>»

3 YTBEPXAEH W BBEAEH B [AEWCTBUE T[lpukasom ®efepasibHOTO areHTcTBa N0 TEXHUYECKOMY
perynmpoBaHuio 1 meTponorum ot 29 gekabpsa 2021 r. Ne 1894-ct

4 HacToswmiAi  cTaHgapT  WMAEHTUYEH  MexayHapogHoMy — cTaHgapty WCO  20816-1:2016  «Bubpa-
uma.  WM3mepenus BubpaumMm U OLEHKA BWMOPALMOHHOTO COCTOSHMA MawwuH. Yactb 1. O6llee pyKoBOACTBO»
(ISO 20816-1:2016 «Mechanical vibration — Measurement and evaluation of machine vibraton — Part 1:
General guidelines», IDT).

MexayHapoAHblii  cTaHfgapT — paspabotaH  TexHuyeckum  komutetom  ISO/TC 108 «Bubpauus, ypap w
KOHTPOSIb  COCTOAHMA», nogkommuteTom SC 2  «l/3MepeHVMss W oueHka BubpauumM W yaapoB MNPUMEHUTENBHO K
MaluvHam, TPaHCMOPTHLIM CPeACTBAM U COOPYXEHNAM.

Mpu npyMeHeHun HacTosLero cTaHfapTa pekomeHgyeTcs 1cnosnb3oBaTb BMECTO CCbI/TOYHbIX
MeXAyHapoAHbIX  CTaH4ApTOB  COOTBETCTBYHLME UM HaUMOHa/IbHblE M MEXroCy[apCTBEHHble  CTaHAapThl,
CBefleHVs 0 KOTOPbIX NPUBeAEHbI B JOMONHUTE/ILHOM NPUIOXeHUN A

5 BBEJEH BINEPBbIE

MpaBunna NpMMEHEHMS HaCTOsILEro cTaHjapTa YyCTaHOB/MeHbl B cTaThbe 26 defepasbHOro 3akoHa
0T 29 moHA 2015 r. Ne 162-®3 «O cTaHgapTu3aumm B Poccuiickoit ®egepaummn». VHgopmaums o6 uns-
MEHEHUSIX K HAcTOsLWEeMy CTaHAapTy Nyb/iMkyeTCs B eXerofgHoMm (Mo COCTOAHMI0 Ha 1 fHBaps TeKyLlero
roga) VHopMaunoHHOM YkaszaTesne «HaumoHanbHble CTaHAapThi», a OdULUAbHBIA TEKCT W3MEHEHWN
M MOMpPaBOK — B EXEeMeCca4YHOM WHAOPMaLMOHHOM YKasaTene «HauuoHanbHble cTaHjapTbi». B cnydae
nepecMoTpa (3aMeHbl) UM OTMeHbl HacTOsLEero craHjapTa COOTBETCTBYyHWLLIEe yBefoMeHVWe b6yaeT
onybnnkoBaHO B OGVDKalLLIEM BbIMYCKE €XEMEeCSYHOro WHAOPMALMOHHOIO ykasaTens «HaunoHabHbie
cTaHaapTbi». COOTBETCTBYyWWAas MHopMauus, yBefOM/IEHNE U TEeKCThbl pa3MellalnTcs Takke B WH-
hopMaLMOHHO cucTeme obLEero nonb3oBaHNs — Ha odmunanbHOM caiiTe degepanbHOro areHTCcTBa no
TEXHUYECKOMY PErynnpoBaHuio U MeTponoruv B ceTu NHTepHeT (Www.rst.gov.ru)
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© OdhopmneHune. PreY «POT», 2022

HacToswuii  ctaHAapT He MOXeT O6blTb MOIHOCTBIO WM  YacTMYHO BOCMPOWM3BEAEH, TUPAXMPOBAH U  pac-
NpocTpaHeH B KayecTBe OMUUMaNLHOTO U3faHus 6e3  paspelleHns defepasibHOro  areHTcTBa MO TEXHWUYECKO-
My PEry/IMpoBaHu1io 1 MeTposiorumn
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BeegeHne

COBpEMEHHblE  MallMHbl  OT/IMYaeT  CMOoCOBHOCTb  paboTatb B YC/MIOBMAX — MOBBIWEHHbIX — CKOPOCTEN 1
Harpysok, pasHbIX paboumx pexumoB, Npu 3TOM WCMbITbIBAA HeraTMBHble BO3AENCTBUS  OKpyxatlleli cpeabl.
OTO cTafio BO3MOXHbIM B 60MbWION CcTeneHn 3a cyeT 6onee 3PGEKTUBHOIO MCNOMb30BaHWA  MaTepuasnos,
HO MHOr4a COMPOBOXAAETCA MOBLILEHHON YyBCTBMTE/IbHOCTBIO K  OLWIMOKAM B KOHCTPYKUMM MalWWH U KX
HenpasWbHON aKcnayatauum.

B HacTosilee Bpems 06bluHbIM fABNSieTCA TpeboBaHWe obecneyeHns HenpepbiBHOMW paboTbl  MalunHbl  C
WHTEPBA/IOM MEXAY TEXHUYECKUM OOCNyXuBaHMeM B [ABa WAM Tpu roga. Kak cneactsve, B LensX MOBbILEHNSA
HaZeXHOCTW 1 6e30NacHOCTM paboTbl MalUMH yCTaHaBNMBalOT 60/1ee XeCTKMe orpaHNYeHns Ha Ux BUbpawuio.

Hactoawumii crtaHgapT OTHOCMTCA Kuucny 6as30BblXx W ycTaHaBnvMBaeT o6llee PykoBOACTBO MO U3MEPEHUsM
BMOpaLMM  MaliMH Ha BpalaloWMXCs W HEBPALLAKWMXCA 4YacTAX, TakMx Kak Baibl U NOALMMNHUKOBLIE OMOPbI,
N nocnegyollein oueHke WX BMOPaUMOHHOTO COCTOAHMA. Ha ocHOBe HacToslwero craHgapTa paspabaTbiBaioT
PYKOBOACTBA A1 MalUVH KOHKPETHbIX BUA0B. O6Lwuii 0630p TakmMx pykoBoACTB npmBeaeH B ISO/TR 19201.

[Ons  HEeKoTOpbIX MalUuMH OLEHKY BEpOSTHOCTU  [0/ITOBPEMEHHON 6e30TkasHoi paboTbl MOXHO cAenatb
no pesynbTatam  U3MepeHWii  BuMOGpauMM  TONbKO  HAa  KOPMYCHbIX  3/1IeMEeHTax  KOHCTpykumu. OpHako  Ans
3HAQUMTENbHOTO 4yuMcna MawuH (napoBble W ras3oBble TypOuHbl, Typbokommnpeccopbl W Ap.) W3MEpPeHWin Ha
Koprycax, Hanpumep, MOALWWMNHUKOB MOXET 0Ka3aTbCsl HeAoCcTaTOYHbIM A1 MOMIHOTO  NpeAcTaBfieHnss 06 ux
BMOPALMOHHOM COCTOSHMKW. Takue MallumHbl 00blYHO KMEeT B CBOeM cocTaBe [Mbkuii Basonposod, Bubpaums
KOTOPOro MOXEeT B Jlydylleil CTeneHW XxapakTepu3oBaTb BO3MOXHblE W3MEHEHWUS COCTOsHWMA. Ecnnm y  malmHbl
mMacca u (MnM) XKeCTKOCTb KOpryca BbICOKM MO CPaBHEHWIO C Maccoi K (MM) XeCcTKOCTblo poTopa, TO ANs Hee
3ayacTyto 6051ee MHopmaTMBHbLIMKU ByAyT N3MEPEHUS BUBpaLun Bana.

N3mepeHus  Bubpauum  MaluMH  UCMONb3YIT B pasHblX  LUensx, HauMHas ¢ 0ObIYHOrO  KOHTPOSA
BMOPALMOHHOTO COCTOSIHMS  MallMH MpW  3KChlyatauum W B NPOUECCe  UCMbITaHWA Npu  NpUemMKe  MPoAyKuMu
M 3aKaHuMBas  OMarHOCTMpPOBaHMEM  Y3/10B  MaluMH W NpPOBEAEHWeM  WUCCnefoBaTeflbCKMX — 3KCMEePUMEHTOB.
PasHoo6pasve peLuaembIx 3agau onpegensier pasHoobpasve cnoco6os OLLEHKM n UHTepnpeTauum
pe3ynbTatoB  M3MepeHuid. B uensx  pasymMHOr0O  COKpalleHust 3TOoro  pas3Hoobpasvs  06nacTb  NPUMEHeHWs
HacTosllero cTaHgapTa oOrpaHuMyeHa KOHTPONeM BMOPAUMOHHOTO COCTOSHUA MalluH  Npu  UX  aKcnayaTauum wu
B X0 NPMEMOYHbIX UCMbITAHWIA.

BrnbpaLMoHHOe COCTOSIHME MaluvHbl MOXET ObiTb OMNpefenieHo 4Yepe3 KakAyl U3 Tpex OCHOBHbIX Besun-
UYMH, OnuCbiBaLWUX BUBpaLulO, — MNepeMelleHne, CKOpoCcTb W yckopeHue. CnefoBaHve pyKOBOACTBY, YCTa-
HOB/IEHHOMY  HacTOSIlMM  CTaHgapToMm, o6ecrneuuBaeT, Kak MpaBwao, YAOBNETBOPUTENIbHYKD  A0/TOBPEMEHHYHO
paboTy MaLUUHbI.
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HALIMOHA/IbHBIN CTAHAOAPT POCCUNCKOW ®EAEPALINN

Bunbpauus
N3MEPEHNA BUBPALMN N OLUEHKA BUBPALIMOHHOIO COCTOAHNA MALLVH
Yactb 1

O6lilee pyKOBO/CTBO

Mechanical vibration. Measurement and evaluation of machine vibration. Part 1. General guidelines

Jata BBegeHna — 2022—06—01

1 O6nacTb NpUMeEHeHUs

HacToswmii cTaHaapT ycTaHaBnvMBaeT o6LMe MeToAbl MPOBEAEeHUs W3MEepPEeHWid Ha  BpalalomUxcs  ua-
CTAX W  KOPMYCHbIX 3fIEMEHTaX MallWH, He COBEepLIalolMX HW  BpallaTeslbHOTo, HY  BO3BPATHO-NOCTyNaTe lb-
HOrO  [ABWXEHWS,, W WCMOMb30BaHWSI Pe3y/nbTaToB 3TUX U3MEPEeHWA ANs  OUEHKM BUOPALMOHHOMO  COCTOSIHUS.
OH pacnpocTpaHsieTcsl Ha W3MEepeHUs Kak abCoMIoTHOW, Tak M OTHOCUTE/IbHOW BuMGpauuu Bana B paguaib-
HOM HamnpaBfieHWM MPU KOHTPOSIE €ro MOSIOKEHUS B OMopax, HO He pacnpoCTPaHsieTCs Ha OCEBYH BUOPALMIO.
YCTaHOB/IEHHbIE  HACTOAWMM  CTaHAAPTOM  O6LMe  KPUTEPUM  OLEHKM OCHOBaHbl Ha  abBCOMOTHbIX  3HAYEHUSX
napameTpoB BuGpauUMKW, a TakKe Ha W3MEHEHWM 3TUX 3HAYEHWA U NPUMEHSITCA B LENsSX KOHTPons paboTsl
MaluWHbl MpW  €ee 3KChayaTauuM W MpU  MPUEMOYHbIX  WUCMbITAHWSX. [PUMEHEHWe  YCTAHOB/IEHHLIX  KPUTEPUEB
npu3BaHO 06EecneunTb HaJexHylo 6e30MacHyl0  [LOMFOBPEMEHHyl  paboTy  MallvMHbl  NpY  MUHAMM3ALMU  He-
XenatenbHOro  BO3felicTBUS  Ha  gpyroe oGopygoBaHue. [pvBeeHO Takke PYKOBOACTBO MO YCTAHOB/IEHWIO
npefenbHbIX 3HaYeHuii napaMeTpoB BUOPALIMM PaBOTAKOLLEN MALLWHGI.

MpumeyaHne 1 — KpuTepuu OLEHKM A1 Pas3/IMyHbIX KNAacCOB MallWH YCTaHaB/MBalOT B COOTBETCTBYHLLMX

cTaHgapTax cepun MICO 20816 no mepe ux paspaboTku. O6Liee pyKOBOACTBO MO YCTAHOB/IEHWUIO TakMX KpUTEpMEB Mpu-
Be/leHO B pasaerne 6.

MpumeyaHne 2 — B HacTOsILEM CTaHZapTe MCMoMb30BaH TEPMUH «BWOpauUMs Bana», MOCKOSbKY, B GOJbLUMH-
CTBE C/lyyaeB, W3MEPEHWsI NPOBOASAT MMEHHO Ha Baslax MalluH, YTO He UCK/IoYaeT BO3MOXHOCTW MPOBEAEHUs U3MEPeHUit
Ha ApYruX BPALLAOLLMXCS YaCTsIX, MPU YCIOBUM COBIOAEHNS NOMOXEHNI HACTOSLLLENO PYKOBOACTBA.

B craHpgaptax cepum WNCO 20816 npegnonaraeTcs, 4TO KOHTPOJIb COCTOSHUSA MalUUHbl  OCYLLECTB/IAIT
no pesynbrataM W3MepeHWin Bubpauun, MPOBEAEHHbIX B YC/NOBUAX €€ HOpMasibHOrO npumeHeHus. [lonycka-
eTCa WCNO/Mb30BaHWe pasHblX KOHTPO/IMPYEMbIX MapaMeTpoB W MeTOAOB OUEHKM Mpu  YC/NOBUKM, 4YTO OHU [JO-
CTATOYHO MOSIHO OMnpefenieHbl, OrpaHUYeHMss Ha MNPUMEHEHUS KaxXAOoro MeToja W3BECTHbl, a WHTepnpetauus
noslyYaembIxX C UX NOMOLLbIO Pe3y/NbTaTOB HE BbI3bIBAET 3aTPYAHEHWIA.

KpuTepun OUEHKM NPUMEHSOT TOMbKO B OTHOWIEHWW BuGpauuu, Cco3JaBaemMoil camoil  MaluHoOW, T. e.
6e3 yyeTa BUOGPaLUM OT CTOPOHHUX NCTOYHMKOB.

HacTtoawumii ctaHaapT He pacnpocTpaHsaeTcs Ha aHav3 KpyTUbHOM BUbpaumy BasioB U Ba/loNpoBOO0B.

MpumeyaHre 3 — KpyTunbHaa Bubpaumsa paccmarpvsaeTcs, Hanpumep, B [1], [20] n [22].

M3paHue ocmymansHoe
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2 HopmaTuBHbIEe CCbIJIKU

B HacTosillem CcTaHfapTe WCMO/Mb30BaHbl  HOPMATUBHbIE  CCbIIKM  Ha  cfefdyllime  cTaHAapTbl  [Ans
[aTUpOBaHHbIX  CCbIIOK  MPUMEHSOT  TO/IbKO — ykasaHHOe  W3[aHue  CCbIIOYHOro  cTaHdapTa, ANsi  HepaTupo-
BaHHbIX — MnocfiefHee usgaHve (BKI4as Bce N3MeHeHus)]:

ISO 2954, Mechanical vibration of rotating and reciprocating machinery — Requirements for instru-
ments for measuring vibration severity (Bubpaums MaliMH BpawatesibHOr0O UM BO3BPATHO-MOCTynaTesibHOro
aenctens. TpeboBaHUs K CpecTBaM U3MepPeHuin AN OLEHKN BUOPALMOHHOIO COCTOSIHMS)

ISO 5348, Mechanical vibration and shock — Mechanical mounting of accelerometers (Bubpauus u
yaap. MexaHnyeckoe KpensieHue akcenepoMeTpoB)

ISO 10817-1, Rotating shaft vibration measuring systems — Part 1: Relative and absolute sensing of
radial vibration (Cuctembl wu3MepeHuii BuOpauuM Bpawawowmxca BanoB. Yactb 1. V3mepeHuss OTHOCUTENbHOM
1 abCo/OTHON BNBpaLmn B pagnasibHOM HanpasieHnm)

3 TepmuHbI 1 onpeaenieHns

B HacTosiLeM cTaHaapTe He NpUBEAEHbl TEPMUHBI C COOTBETCTBYHOLMMUN ONpeaeneHUsIMU.

MCO n M3K BemyT TepMuHoMorMueckne 6asbl AaHHbIX A1 UCNOMb30BaHWs B CTaHAapTM3aumMu Mo  crne-
Ayl agpecam:

- Mnatchopma oHnanH-npocmoTpa MCO: gocTynHa Ha https://www.iso.org/obp;

- 3nektponegmsa M3OK: goctynHa Ha http://www.electropedia.org/.

4 N3mepeHuns

4.1 O6uwme NoNoxeHns

4.1.1 KpaTkunint 0630p

B HacTOslllem pasgene npuBedeHbl ONMCaHWs MeTOLOB W YC/IOBUIA WU3MEPEHWIA, KOTOpbIM pekoMeHayeTcs
cnefosarb  NPUM  OLEHKe  BMOPALUMOHHOTO  COCTOAHMA  MaluuH.  PyKOBOACTBO,  yCTaHaB/IMBaemMoOe  HaCTOALMM
cTaHgapToMm, npegnonaraet, YTO  OUEHKY  BMOPALUMOHHOTO  COCTOAHWMA  OCYLLEeCTBNAT B COOTBETCTBUM  C
06LWMMY KpUTEPUAMUN 1 NpoLesypamMm, NpuBeeHHbIMU B pasaerne 6.

4.1.2 W3mepeHunsa Bubpauymmn

Kak npaswno, B LUENAX OLEHKN BUOPALMOHHOIO COCTOSIHUA MalluVHbl  BbIMOHAIOT  U3MEepeHus  Bubpaumm
Ha HeBpalLalLWMXCA YacTsAX, OTHOCWUTENbHOW BMOpauun BanoB WM Te W Apyrve BMecTe. Tun  U3MepeHwid,
MCMONb3YIOLWNXCA B Lensax 3awuTbl OT 4Ype3MepHoi BubOpauuu, O06bIYHO YCTaHaB/MBAOT, UCX0AA W3 OMnbiTa
N3roToBUTENS.

4.1.3 [OnanasoH yacTtoT

M3mepeHuss Bubpauum cnegyet MpoBOAMTb B LUMPOKOM  AuanasoHe 4acToT, OXBaTbiBaloWeM YacTOTHbIN
cnekTp BMbpauun malluvHbl.

LnpvHa pAuana3oHa 4acToT  M3MepeHuidi  3aBMCUT  OT  Tuna MawwHbl  (Hanpumep, [AuanasoH  4acTor,
HeoOXOAMMbIA AN OUEHKUM  LEe/IOCTHOCTM  KOHCTPYKUMM  MOALUMMHMKOB — KauyeHws, [O/DKeH BkIouatb B cebs
YyacToTbl 60/1€e BbICOKME, YEM A1 MALUVH C NOALIMMHMUKAMU CKOSIBXEHNS).

PekomeHfgauum no  BblIGOpy  AvanasoHa  4acToT A1 MawWH  KOHKPETHbIX  TUMOB  MpuUBEAEHbl B
COOTBETCTBYOLLMX CTaHgapTax cepun ICO 20816.

MpumeyaHne 1 — B npowsioM KOHTPOSIb BMOPALMOHHOIO COCTOSIHMS MalluHbl MpY ee paboTe C MOMHON Ha-
rpy3koli B xofe MPUEeMOYHbIX MCMbITaHW CBA3bIBAIM C U3MEPEHWEeM BubOpauuv B (PUKCMPOBAHHOM AMana3oHe 4acToT OT
10 po 1000 ly. OpHako Takne U3MEPEHUst MOTN He OTpaxaTb 0COOGEHHOCTElN BMOPALMOHHOrO KOHTPOMA ANS MalwH OT-
[AenbHbIX BUAOB, a Takke NoTpebHOCTel CUCTEM MOHUTOPUHIA Y ANarHOCTUPOBaHMS.

MpvmveyaHne 2 — KOHTPO/Ib COCTOSHUS W AMarHocTypoBaHWe MallnH Mo napameTpam Bubpaumu onucaHbl B
ctaHgapTax cepum NCO 13373.

B uenax nNpueMKu [A1s OTAefbHbIX Y3/10B MallvHbl, TakMX Kak Kopo6ka nepefad WM MOAWMWMNHUK CKOSlb-
XEHUS!, MOXET 0Ka3aTbCs Lie/1ecoo6pasHbiM UCMO0/b30BaTh PasHble AYanasoHbl YacToT U3MEPEHWIA.

2
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4.2 Bwuabl n3MepeHunii

4.2.1 W3mepeHusn Bubpaumn Ha HeBpaLLAIOLLMXCS YacTax

N3mepeHns Bubpauum Ha HeBpaLAlWMXCA YacTAX MalMUHbl  OObIYHO  BbIMOSIHAIOT C  MOMOLLbIO  NPeo6-
pasoBaTensi VHEPUMOHHOrO Tuna, MO3BOMAIOLWIEr0 NOMAYYMTb aBCOMIOTHbIE 3HAYEHWS CKOPOCTM WM YCKOPeHwus
TOr0 3/1EMEHTA KOHCTPYKLUUW MaLLKHbI, HA KOTOPOM OH YCTaHOBJ/IEH (Hanpumep, koprnyca NnoALnnHUKa).

4.2.2 13MepeHns OTHOCUTENLHOW BUGpaumm Bana

N3vepeHuss  OTHOCWUTENbHOM  BMGpauuM  Basla  06bIYHO  BLIMOMHAKT € MNOMOLWbL  npeobpasoBaTensi
6ECKOHTAKTHOrO  TUMa, MNO3BOMISAKOWEr0 MoMyyaTb 3HAYEeHUs MNepeMelleHWs Basa OTHOCUTESIbHO  KOHCTPYKTUBHO
HEeMoABWXHOTO  3/IeMeHTa  MalwuHbl  (Hanpumep,  Kopnyca  MOALWIMMHMKA), Ha  KOTOpPOM  npeob6pasosatesib
yCTaHOB/IEH.

4.2.3 W3mepeHus abcontoTHOM BnbpaLmm Bana

M3mepeHusi abcooTHON BUGPAaLMK BbIMOHAOT OAHWM W3 CrieJyoWwmnx MeTO0B:

a) nNpy MNOMOLWM KOHTakTHOTO [AaTunMKa-30HA4A@, Ha KOTOpbliA yCcTaHaB/iuBaKT npeobpasoBaTesib  MHEPLMOH-
HOrO TWnNa (JATYMK CKOPOCTM WM aKcenepoMeTp), HemnocpeACTBEHHO M3MepsoWmMiA  abCcomMoTHY — BUGpaLUMio
Bana;

b) npy  nomowmn  BGEeCKOHTaKTHOrO  npeobpasoBaTtenis, KOTOPbIi  U3MepsieT  OTHOCWUTENbHY  BMGpaLuio
Basla, B COYeTaHMM C npeobpasoBaTesnieM WHEPLMOHHOTO Tuna (4aTyMkOM  CKOPOCTM WM aKcenepoMeTpoMm),
KoTopblli  M3mepsieT Bubpauumio onopbl. O6a npeo6pasoBaTeniss  AO/MKHbI  ObiTb  yCTAHOB/EHbI B HENocpej-
CTBEHHOW 6MM30CTM Apyr OT Apyra, 4Tobbl Ha HUX BO3AeiCcTBOBa/la OAHA M Ta Xe abconoTHas BuGpaums
B HanpaB/ieHUM un3MepeHuii. BekTopHas CcymMma COOTBETCTBYHWLIMM 06pa3oM npeobpasoBaHHbIX CUTHANIOB  C
3TUX NpeobpasoBaresneit 6yaeT npeacTaBnsATs CO60i aGCOMOTHYO BUGpauumio Basa.

MprmeyaHne — UTOObI NpeAoTBPaTUTL MOSlyYeHWe HELOCTOBEPHbLIX Pe3y/ibTaToB W3MepeHWi ab6CconoTHON Bu-
6paumn, BaxXHO y6eauTbCs, UTO M3MepeHus BUGpauum ¢ NMoMoLLblo 6EeCKOHTAKTHOTO npeo6pasoBaTesis U npeo6pasoBaTte-
NS MHEPLIMOHHOTO TUNA UCMO/b3YIOT OAHY U TY € CUHXPOHMU3ALMIO MO BPEMEHM.

4.3 V3mepsieMble napamMmeTpbl

4.3.1 WN3mepsieMble BE/INUYNHbI

B uenax HacTosllero cTaHgapTa B KauyeCTBe BE/IMUMHbI, XapakTepusylowen BuOpauuio, MOXeT O6bITb UC-
nosib30BaHa o0fiHa U3 creayoLmnx:

a) nepemeLlleHne, B MUKpoMeTpax (MKm);

b) ckopocTb, B MUAIMMETpax Ha cekyHay (Mm/c);

C) YCKOpeHue, B MeETpax Ha cekyHay B kBagpare (m/c?).

MopsfoK  UCMNOMb30BaHWA, Cryyau TMNPUMEHEHWS W OrpaHWYyeHusi, Hanaraemble Ha 3TW  BEe/IMYMHbI, pac-
CMOTpeHbI B pasaerne 6.

Kak npasuno, pgna Bubpauun, wu3MepseMoii B LUMPOKOM AuanasoHe 4acToT, He CywecTByeT MpoCTbiX
COOTHOLUEHWU  Mexay YCKOpPeHWeM, CKOpOCTbl0 U MNepeMeLleHveM, a Takke Mexgy CpefHWMK,  MUKOBbIMM,
CcpefHeKBaApaTUYHbIMA  3HAYEHUSMU U pa3mMaxom 3TUX BesMuuH. KpaTkoe 060CHOBaHMe 3TOr0 MNpUBEAEHO B
A.l, rge padHbl Takke HEeKOTOpble TOYHblE 3aBUCUMOCTU MexAy YyKa3aHHbIMW Bbllle napaMeTpamy Ans  crnyyas,
KOrfia 4acTOTHbI cocTaB BUGPaLM N3BECTEH.

Utobbl un3bexaTb OWMOOK B WHTepnpetaumMn pesynbTaToB  W3MEPeHWid, crnedyeT 4YeTKo  onpeaensitb,
no Kakomy mnapameTpy BuOpauuy OLEHWBAOT BUOPALMOHHOE COCTOSIHME W B KakMX eAuHuuax — U3MepsitoT
3TOT napameTp, Hanpumep N0 pa3maxy nepemelleHns B MukpomeTpax (1 mkm = 106 M) wam no cpepHe-
KBaZpaTUyHOMY 3HAYEHWIO CKOPOCTU B MUIIMMETPAX Ha CeKyHAY.

MpumeyaHne — Bubpaumss MOXeT ObiTb OMMCaHa 4Yepe3 BEKTOPHble BEIMYMHBI, TOrAa A1 WX CPaBHEHWUs cne-
[yeT yunTtbiBaTth pa3oBble COOTHOLLEHUS (CM. npunoxexue D).

B obwewm cnyyae npegnoyTUTeNbHbLIM - NapamMeTpoM A4S U3MepeHuit  Bubpauuy  Ha  HeBpaLlatoLyXcs
yacTax SBNSETCA CpefHeKkBajpaTUYHOe 3HauyeHWe CKopocTW, a Ana W3MepeHwid Bubpauum Bana — pasmax
nepemelLLeHus.

MockonbKy HacToAWMI CTaHAapT PacrnpocTpaHseTcs Ha UW3MEepeHus Kak OTHOCUTeNbHOW, Tak u  abco-
N0THON BUGpaLmmn Bana, usmepsiemMoe nepemeLleHve onpegensor cnegyoLlmm 06pasom:

- nepemelleHne Bana OTHOCUTENbHO OMOPHOW  KOHCTPYKUMW, TakoM Kak KOpMyC NOALMMHWKA  Wan
MalLLWHbI (815 OTHOCUTENBHON BUGPpaLMN);

- nepemelleHWe Baia OTHOCUTENIbHO HEKOTOPON WHEepuuasibHOW cucTembl oTcyeTa (418 abCconoTHONM
BMGpauun).
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Mpy  yCTAHOBMEHUM  BUGPALMOHHLIX  KpUTepueB Heo6XOAMMO UYeTKO  ykasblBaTb, Kakoe nepemelleHne
VMeeTcs B BUAY — OTHOCWUTE/IbHOE MU aB6COSIOTHOE.

Kak oTHOocuMTenbHOoe, Tak ¥ abCconTHOe mnepemelleHne OnpefenslT Yepe3 psd  NapaMeTpoB,  LUMPOKO
1cnosb3yeMbix Ha npakTuke. K nx 4icny oTHOCATCSA:

$Tax — MakCcMMasibHOE  nepeMelleHne Bana B MNIOCKOCTM  W3MEPEHWA  OTHOCUTENbHO  CpefHero
NOJIOXKEHWS, NOSTYHEHHOTO MHTErpUpOBaHMeEM Mo BpeMeHu [cM. doopmyny (A.10)];

S(p.p) — pasmax nepemelyeHus B Hanpas/eHUM W3MepeHuii, onpepensembii kak  $(,_)) = T[$4(p-)>
SB(p-p)! <°™- PucyHok A.3);

S(,-P)Max — MakcuMasibHbIii pa3max nepeMeLLEeHms B MI0CKOCTU U3MEPEHNIA.

BnbpaunMoHHOe  COCTOsiHME  MalluMHbl  MOXeT  6blTb  OonpefeneHo  Yepe3 /06O M3 NepeyncneHHbIX
napameTpoB. JTOT napameTp [fO/DKeH ObiTb YeTKo ykasaH, u4ToObl u3bexaTb HenpaBWbHON MHTepnpeTaumn
pe3ynbTaToB U3MEpPeHWUli NO KpuTepusiM, NpUBELEHHbIM B pasgene 6. CBsA3b Mexay napaMeTpamy nokasaHa
Ha pucyHke A.3.

4.3.2 Pe3ynbTat namepeHuin Bubpaumm

C TOYKM 3peHMs OLEeHKM BMOPALMOHHOrO  COCTOSIHUA  MallvHbl  pe3ynbTaToM  U3MepeHwuit  Bubpauum
AIBMISIETCA 3HA4YeHWe YCTAHOB/IEHHOTO MapameTpa BubGpauum B 3afaHHOW TOuke W B 3a[aHHOM HanpaBfieHuw,
Nosly4eHHOe C UCMOo/b30BaHUEM CPeACTBA U3IMEPEHUIA, KOTOpoe yaoBNeTBOpsieT TpeboBaHUAM pa3gena 5.

Ona  MawwH poTOpHOrO TuMa OOLLENPUHSITHIM  SIBASIETCA  MCMOJSIb30BaHWe B KayecTBe KOHTPOMPYeMOro
napameTpa  LUMPOKOMO/MIOCHON  BuGpauuM  cCpefHeKBagpaTUYHOTO  3HAYEHWs  CKOPOCTM,  MOCKOSbKY  AaHHbIN
napameTp HenocpeACTBEHHO CBsi3aH C MOLWHOCTbI0 BubGpauun. B psige cnyvaes, OfHaKo, NpeanovTUTEsNbHbIM
MOXeT ObITb Apyroil napameTp (Hanpumep, MWKOBOE 3HAYeHWe BMeCTO CpedHeKBafpaTWYHOro),  CBA3AHHbIN
C [Apyroii BenMYuHOW (NepemeLieHMeM uam  yckopeHuem). Tpu  3TOM HEeO06XO0AVMMO  UCMOMb30BaTb WHblE  KpU-
Tepun, KOTOpble He Bcerga CBsi3aHbl MPOCTbIMKW  COOTHOLUIEHWAMW C  KpUTepMeM Ans  CPpeAHEeKBaApaTUyHOro
3HaYeHUs CKOPOCTY.

PesynbTaT n3mepeHuii Bubpauuy Basia 06bI4HO NpeacTaBsoT Yepes napameTp pasmaxa.

4.3.3 BwubpauyMoHHOe COCTOsAHME

O6bIYHO V3MepeHuss BMOpauuM NPOBOAAT B PasHbiX TOukax B OJHOM, [ABYX WM Tpex B3avMHO MeprneH-
OVKYNSIPHBbIX — HanpaBeHWsX, YTO MO3BOMSET MONYyYATb Habop 3HAYeHWn  KOHTponMpyembix napameTpos. [log,
BMOPALMOHHBIM ~ COCTOSHUEM  MallVHbl  MOHUMAKOT  MakCHMaslbHOe M3 BCeX MOJIyYEHHbIX 3HAYeHWid napamMeTpoB
N5 3a[jaHHbIX PEXUMOB paboTbl MaLLWHbI NPU ee YCTaHOBKe Ha 3a/laHHyo onopy.

Ona  MawuH 6GONbLIMHCTBA TUMOB  BUOPALMOHHOE COCTOSIHME  OMUCLIBAKT  OAHWM  3HauyeHueM. OpHako
ONns  paga MalwuH Takol noaxof HenpuemsieMm, U Ans HAX BUOGPaLMOHHOE COCTOSIHME OLEHMBAKOT HE3aBWCUMMO
no pesynbTaTam U3MepPeHNii B HECKOMBbKUX TOUKAX B Pa3HbIX YACTSIX MALUUHbI.

4.4  TOYKM N3MepeHnii

4.4.1 TOYKN N3MEPEHUIN Ha HEBPALLAIOLLMXCS YacTAX

N3mepeHns BubGpauuMm NpPoBOAAT Ha  MOAWMMHMKAX, Kopnycax MOAWMWMHUKOB  WAW  OPYrMX  3iemMeHTax
KOHCTPYKUMK, KOTOpble MNPOSABNSAT OTKAMK Ha AUMHaMUYeckue Cwuibl, nepefaBaemMble OT BpallaloWmxca 4acTei
Ha WuX Onopbl, W XapakTepusyloT O0O6Wy Bubpaunio MaluHbl. TuUNWUHbIE PAacrofioKeHWs TOYeK U3MepeHuit
nokasaHbl Ha pucyHkax 1—5.

UTtobbl  OUEHWTbL  AUHaMUKY KonebaHwii B BbIOpPaHHOW  TOYKE  KOHCTPYKUWMM, W3MepeHusi  HeobxoamMmo
npoBOAWTL B TPeX B3aUMHO NEpPneHAMKYNApHbIX HanpasneHusx. OpfHako Takas nonHOTa W3MEPEHUn 0ObIYHO
Heo6xoaMMa TOIbKO MPY NPUEMOYHbIX UCTbITAHUSAX.

Mpy KOHTpPO/Sle COCTOAHMSA  MallMHbl B Mpouecce ee 3JKcnayaTauuy  06blYHO  BbIMOMHAKT  U3MEepeHus
B OOHOM WM [ABYX paguasibHbiX — HanpasneHusix (06blM4HO B TFOPU3OHTA/IBHOM U BEPTUKa/IbHOM).  Takue
U3MepeHnst MOryT ObITb [AOMOMIHEHbI W3MEPEHVSMU OCEBOW BMOpauuM, HO WX OObIYHO BbIMOSHAIOT TO/ILKO B
MecTe pacnofioKeHUss  YNopHOro nogwwunHuka. Ecnm B MawwvHe  AeiCTBYOT — 3HAuUTENbHble  AVHaMUYeckue
CW/ibl B OCEBOM Hanpas/ieHUW, TO Takast BUbpaLmsi MOXeT BbITb CyLLEeCTBEHHOIA.

PacnonoxeHne To4YeK U3MEpPEeHWs AN MalMH  KOHKPETHbIX  TUMOB  MPMBEAEHO B COOTBETCTBYHOLLMX
craHgaprtax cepun NCO 20816.
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PurcyHok 1 — Touku nsmepeHuii ga1si ONOPHOro MOALUMMHMKA CKOJIbXXEHWS

PucyHoK 3 — ToukM M3MepPEHUn Ha Masioli 3N1EKTPMUYECKOIA PucyHok 4 — Toukun n3amepeHmnin Ha NOpLIHEBOM

MallinHe

agsuratene B6113K noALNNHNKOBLIX ONop
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PucyHOK 5 — TOUKM U3MEPEHUt Ha BepTUKa/IbHOM arperate

4.4.2 TOYKN N3MEpPEHUI Ha BpaLLaloLWmMxca Baslax

4.4.2.1 O6wue nonoxeHus

Mpy un3mepeHusix Bubpauumu  BpallaloWmMXcs BaioB npeobpasoBaTenin  XenaTeNbHO YycTaHaBnuMBaTb B
TOuKax, MO3BOMAOWMX W3MEPSATb ABWXKEHUS Bana B pajvasibHOM Hanpas/ieHUM Ha Havubofiee BaXHbIX €ro
yyactkax. PekomeHayeTcsa npu W3MEpeHusiX Kak OTHOCUMTEsNbHOW, Tak U abCoMloTHON Bubpauuy ycTaHaBnMBaTb
no fAsa npeobpasoBatenss Ha Kaxaom MOAWWNHWKE WAW B HEMOCPeACTBEHHOW 64M30CTM  OT  Hero  (cwm.
pucyHok 6). [MpeobpasoBarenn, HACKOMbKO 3TO BO3MOXHO, pacrnonaralT B pagnasbHOM HanpaBieHuM B OfHOW
MOMepeYHoil MIOCKOCTW, NepneHAVKYNspHOA K ocu Bana. OTkIOHEeHMe ocu npeobpas3oBaTenss OT paAuasIbHOrO
HanpaBfeHuss He [OO/DKHO npeBblwaTb +5°. [peo6Gpa3oBaTeny ycTaHaBNMBalOT Ha  KaXAOW  MOAWMMHUKOBOW
ornope oAMHaKOBbIM 06pa30M Ha OfHON ee NonoBKHe nog yrnom 90° + 5° apyr K Apyry (CM. PUCYHOK 7).

Hanuune npeaBapuTenbHO wHopmauum O Xapaktepe Bubpauuy Basia MO3BONSET B psge CyvyaeB MC-
Nnosb30BaTh B KaXKAON NIOCKOCTM U3MEPEHMUI BMECTO yka3aHHOW napbl npeobpasoBaTesieil TONbKO OAUH U3 HUX.

PekomeHayeTcs npoBefeHVe cneuvasibHbIX —UCCNefoBaHWil  AnA  onpefeneHus Bkajga B pesynbral  uU3-
MEPEHWA ABNEHUA HEBMOPALMOHHON NpPMPOAbl, CBSA3AHHbIX C HEOAHOPOAHOCTbK CTPYKTYpbl MeTanna, JfloKasib-

6
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HOi  OCTATOYHOM HAMAarHWYeHHOCTbIO WM MEXaHWYeckUMu GUEeHMAMU MNoBepxHoCcTM Bana. CneayeT WMeTb B
BUAY, YTO B C/lyyae acUMMETPUYHOrO poTopa, Takoro Kak poTop ABYXMO/MIOCHOTO T[eHepaTopa, BO3MOXHO Mo-
SIBIEHNE JIOKHOTO CUrHas1a GUeHUs BCNeACTBME B/INSHUSI CUSTbl TSHKECTW.

2 1

T

/

5 6

1 — k ycTpoiicTBy Nnpeo6pasoBaHusi CUrHanNa; 2 — ycTpoiicTBa (hopMUpoBaHus curdana; 3 — npeobpasosaresib
GECKOHTAKTHOro TUNa; 4 — Basl; 5 — KOpnyc NOALWMMHMKA; 6 — NOAWMIHUK

PucyHok 6 — Toukv nsmepeHuit Npu N3mMepeHnsx Ha BpaLLatoLLMxXcs Basiax

2

Y

Y

Qj\xs

1 — k ycTpoiicTBY Npeobpa3oBaHusi curHana; 2 — ycTpoiicTBa (hOpMUPOBaHUs curHana; 3 — BaJi;
4 — npeo6pasoBaTe/nn 6ECKOHTAKTHOMO TMna

PUCYHOK 7 — YCTaHOBKa [1aTUMKOB GECKOHTAKTHOrO TUMa npu U3MepeHnsiX OTHOCUTE/bHO BUGpaLmi Bana

4.4.2.2 MecTa ycTaHOBKM NpeobpasoBareneii Npu n3MepeHusx OTHOCUTe IbHON BUGpaummn Bana

MpeobpasosaTtenu 6€eCKOHTaKTHOro TMna ans N3MepeHuii OTHOCUTESIbHON BMbpauumn 06bIYHO
yCTaHaB/MMBalOT B Pe3bb0BbIX OTBEPCTMAX B KOpnycax MOALMMAHWMKOB WU PSAOM C HAMW MNPU  MOMOLLUM  XKECTKMX
KpOHWTehHoB. CnegyeT y6eautbCs, 4YTO NpWM  yCTAHOBKE BHYTPM MOALWMMHMKA npeobpas3oBaTenlb He  BHOCUT
M3MeHeHUi B OpPMYy Mac/ssHOro kAvHa. Bo3MmoOxHa YycTaHOBKa nNpeobGpasoBaTtenieli C  MOMOLUBH — CheuuasibHbIX
npucnocobneHuii  Ans  KOHTPONA MNepeMeLLeHWni  Apyrx y4acTKOB poTopa, OAHaKo 3TO MNoTpebyeT NpUMeEHeHUs
WHbIX  KPUTEpWEB OLUEHKM Bubpaumn. Ecnm  npeobpasoBaTesls  YCTAHOBMEH C  MOMOLUbIO  KPOHLWITEWHa, TO
COOCTBEHHblE  YACTOThbl KPOHLUITEiHA He [AO/DKHbI OKasbiBaTb BAMSIHUE HA pesynbTaTbl  M3MepeHuidi  Bubpauum
Bana.

MoBepxHOCTb Basla B MeCcTe YCTaHOBKM mnpeobpa3oBaTenss (C Yy4eTOM BO3MOXHOrO OCEBOrO cABura Basia
nog BO3QENCTBMEM BbLICOKMX Temnepartyp) [HO/bkHa OblTb [1agkoit W HE WUMETb OTK/IOHEHWI T[eOoMeTpPUYECcKoit
hopMbl  (LUMOHOYHLIX KaHABOK, Y4acTKOB pe3blbl, KaHaMOB [Aff CMaskM W Ap.), HEeoAHOpPOAHOCTel Matepuana u
OCTaTOYHOW HaMarHWYeHHOCTW, CMOCOGHLIX MPUMBECTM K UCKaXKeHusiM curHana. Ecnm  noBepxHocTb Bana 6Gblna
raslbBaHM3MpoBaHa UM MeTa/IIN3NPOBaHa, TO M3MEPUTESIbHYIO CUCTEMY CNleAyeT OTkaIMbpoBaTh cneLuanbHo
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ONA  pjadHHOl  noBepxHOCTW.  PekomeHayeTcsi, 4ToObl  OMEHMS  3NEKTPUYECKOW U MeXaHW4eckoil  nmpupoabl,
M3MEPEHHbIe C MOMOLWbI nNpeobpasoBatenis, He MpeBbiWasM MaKCUMalbHOTO W3  CNeaylowmx [ABYX 3HAYeHWi:
25 % ponyctMmoro nepemelieHuss corsiacHo 6.3.2.2 winm 6 MkM. Ecnim M3MepeHus npoBOAAT Ha  MalluHe,
Haxogswelica B 3kcnayatauuu, [Oas  KOTOPOM U3MepeHus BubpauuyM Bajsia M3HaAYa/lbHO  3an/aHMpoBaHbl  He
6b1/11, TO BONPOC AOMYCTUMOCTU TEX U UHbIX BUEHW MOXET NoTpeboBaThb cneLnanbHOro PacCMOTPEHMS.

4423 MecTta wn3MepeHuii abconTHOM Bubpauuy Basla C MNOMOLWbLI OGECKOHTAKTHOro npeobpasoBartens
1 npeobpasoBaTesnis UHEPLMOHHOIO T!na

Mp COBMECTHOM  MCMOMb30BaHUM npeobpas3oBateneli  MHEPLMOHHOTO UK BECKOHTaKTHOrO  TWNoB  abco-
NIOTHYI0 BMGpauMio Basia nonyvaloT nocpeacTBOM:

a) WHTErpyupoBaHMsa  BbIXOAHOTO CuUrHana npeobpasoBaTesii  WMHEPUMOHHOTO Tuna Ans  MOAyYeHus  u3
CUrHana yckopeHus (MM CKopocTun) CUrHasna nepemMeLLeHus;

b)  nocnepytowero CNoOXeHWs NPOUHTErPUPOBAHHOIO CUTHaMa C  BbIXOAHbIM CUTHaIOM Mpeobpasosarens
6EeCKOHTaKTHOro Tuna.

MpumeyaHue 1 — [1a MOSyYeHUs KOPPEKTHOTO pe3y/ibTaTa CHAOXKEHWS BaXHO, YTO6bl CUrHasbl C 060MX Mpeoot-
pasoBatesneii 6bIIM 0UHAKOBO CUHXPOHMU3MPOBAHbBI MO BPEMEHM.

TpeboBaHusi K OECKOHTaKTHbIM npeobpasoBaTensiM W WX KPenseHuo npueefeHbl B 4.4.2.2. [lpeobpa-
30BaTe/lb  MHEPUMOHHOTO TUMA >KECTKO 3aKPenisloT Ha KOHCTPYKUMM  MaluHbl - (Hanpumep, Ha Kopnyce nopj-
WKMMNHMKA) Kak MOXHO 65mke K npeobpasoBatento 6GECKOHTaKTHOro Tuna, 4Ttobbl 06a npeobpasoBaTenss BOC-
nNpuUHMMaNM oaHy ¥ Ty e abCconioTHylo Bubpauuio B HanpaBfeHWMM UW3MEPEHUA €O  CTOPOHbI  onopbl. Ocu
YyBCTBUTE/IbBHOCTU  GECKOHTAKTHOTO M WHEPLUMOHHOTrOo npeobpa3oBaTeneil  AO/MKHbl  ObiTb  NapanesibHbl,  4YTOObI
He BHOCWTb [OMOJSIHATENbHLIX MOrPELHOCTEll B pe3y/nbTaT BEKTOPHOTO CyMMUPOBAHWA CUrHasioB  (CM.  pucy-
HOK 8).

MpumeyaHne 2 — PekoMeHgauuMm Mo KPenseHnio akcesiepoMeTpoB, W3MepsAloLWwmMx abCcosioTHY0  Bubpauuio
onopsl, npueeeHsl B UCO 5348.

MpumeuyaHme 3 — B MpPOW/IOM ANS W3MEPEeHWin abCoNoTHOW BMbpauuy Bana MOIM MPUMEHATLCA Npeobpaso-
BaTe/IM MHEPLMOHHOMO TUNa B COYETaHWM C MEXaHW3Mamu, MOABWKHAS YacTb KOTOPbIX (Hanpumep, B (HOPME «1acTOUKMHA
XBOCTa») HENOCPEACTBEHHO KOHTaKTMpOBasia C BpallaloLeiicsi NOBEPXHOCTLIO Bana.

2
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1 — k ycTpoiicTBy Npeo6pazoBaHus curHasna; 2 — ycTpoiicTea hopMupoBaHus curiana; 3 — sasl; 4 — npeo6pasosaresib
6ECKOHTAKTHOrO TUNa; 5— npeo6pasoBartesib UHEPLMOHHOMO TUNa

PuncyHok 8 — YcTaHoBKa npeobpa3soBaTesneli MHEPLMOHHOMO N GECKOHTAKTHOrO TUMOB A/18 U3MepeHuiA abCoTHOM
BMbpauun Bana

4.5 OnopHas KOHCTPYKLUMS /151 YCTaHOBKM MallMHbI MPU NPUEMOYHbBIX UCTbITAHUSAX

4.5.1 O6wme NonoxeHns
YcnosBus npoBefeHVst NPUEMOYHbIX  UCTbITaHWA  AO/MKHbI  ObiTb  COracoBaHbl  MeXAy MNOCTaBLUMKOM  Ma-
LUNHBI N 3aKa34MKOM.
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4.5.2 VcnblTaHUA Ha MecTe akcnyarauum

Ecnn  nprvemouHble  UCMbITaHWA NPOBOAAT Ha MecTe  JKcnjyaTauuu, TO A48 YCTaHOBKM  WUCMOJb3YHT
OMOPHYK  KOHCTPYKLMIO,  MNOCTaB/IEHHYID  BMecTe C  MawwuHoi. [epes  NpoBefAeHVWEeM  WUCMbITAHWA  BaXKHO
ybeauTbes, BCe COCTaBHbIE YaCTU MaLLUHbI U ONOPHOM KOHCTPYKLUM COBpaHbl MOSIHOCTbIO.

KoppekTHoe conoctassieHve BuOpauuyM MaliMH OLHOr0 TWna, HO YCTAHOB/IEHHbIX HA pasHble OMnopHble
KOHCTPYKUMW, BO3MOXHO TOMbKO B TOM C/yyae, €CAuM  AMHAMWYEcKMe CBOMCTBA 3TWX  KOHCTPYKUMA — 6AM3Ku
Mexay Co6o.

4.5.3 WcnbiTaHuAa Ha cTeHae

MpuemMouHble  MCMbITaHWA  MalWMH  MHOMMX  K1accoB MO 3KOHOMUYECKUM WM WHbIM  COOBpaKeHUsM
NpoBOAAT Ha MCNblTaTe/lbHOM  CTeHAe, OnopHas  KOHCTPYKUMA  KOTOpPOro  OT/iMYaeTcsa OT  NPUMEHSEMOW  Ha
MecTe akcnayaTauun. CBOICTBA OMNOPHOM KOHCTPYKUMM 3aMeTHO BAWAKOT Ha M3MepseMyl Bubpauuio, noaTomy
BaXHO  C€O34aTb  YC/OBMS,  UCKIK4aloWwme  COBNafeHne  4acToT  COOCTBEHHbIX  kone6aHwini  ucnblTatenbHoi
YCTaHOBKW C YaCTOTOW BpaLLeHUs MallUHbl N C O4HON U3 ee MOLLHbIX FapMOHUK.

O6bI4HO  MonaratT, YTO UCMbITaTeslbHasA YCTaHOBKA  Y[AOB/IETBOPSAET MOCTaB/IEHHbIM  TpeboBaHWAM, ec/un
rOpusoHTaNIbHaaA W BepTuWKasibHas BubpauuMa Ha nanax waM pame MaluHbl  BO6AM3M  OMOPHbLIX  MOALLMITHUKOB
He npesblwaeT 50 % 3HayeHuss BuMOpaLUM  COOTBETCTBYIOLLErO MOAWMWMHWKA B  TOM >Xe  Hanpas/ieHun.
WcnbiTaTenbHas ycTaHOBKa HE A0/XHA BblI3blBaTb TakXe W3MEHEHWUA OCHOBHbIX COOCTBEHHbIX YACTOT MaLLUHbI.

Ecnm B Xof4e MPMEMOYHBbIX WCMbITAHUA PEe30HaHCbl OMopbl YCTPaHUTb He yAaeTcs, TO B 3TOM chyyae
MOXeT noTpeboBaTbCA NPOBEAEHUE  MPUEeMOYHbIX  WUCMbITAHWA  MOMHOCTbIO  cOoOpaHHOW  MaluHbl  Ha  MecTe
aKcnayaTauuu.

MpuemMouHble  UCMbITAHUSA  MalWH  HEKOTOPbIX  K1accoB, HanpuMep  HeGOSMbLUMX  3NEKTPUYECKMX  MaLLWH,
nNpoBOASAT C UCMNO/b30BaHWeM ynpyroii onopbl (CM., Hanpumep [21]). B 3Tom cfiyd4ae COOGCTBEHHbIE 4acTOThl
CUCTEMbl «MalHa (paccMaTpuBaeMasi Kak JXecTkoe Teno) — yhpyrMe Ofnopbl» He  JO/MKHbl - NpeBblllaTb
MOMIOBMHY  HM3WeN 4acToTbl BO3OYXaeHus. TpebGyemble ycrnoBuUs MOFYT ObiTb  AOCTWTHYTbI  MyTeM  YCTaHOBKU
MaLUWHbI Ha YNPYyro onepTyo NAUTY WK ee CBOH6OAHONM NOABECKON Ha MATKUX NPYXWUHAX.

4.6 Pexumbl paboTbl MalnHbI

N3mepeHnsi BuGpauuum Bana cneayeT MNpoOBOAWTbL B 3aflaHHOM pexume paboTbl MalluMHbl  Moc/ie  Toro,
KaK pabouve XapakTepucTukiM (CKOPOCTb, Harpyska, Temnepartypa, [aefieHue U T. N.) [AOCTUIHYT  3HAUYeHuid,
yKasaHHbIX B [J0TOBOpe MeXJy MOCTaBLWMKOM W 3aKa3uyMKoM. PesynbTaTbl W3MEPEHWi, Mosy4YeHHbIX B APYIvX
YCOBWSIX, A/151 OLLEHKU COrMacHO KpUTEPUAM pasfena 6 He UCMoMb3yoT.

4.7 Bubpauyuns OT CTOPOHHUX NCTOYHUKOB

Ecnn  n3MepeHHasi Bu6pauus MalluHbl MPEBLILAeT PEeKoMeHAyeMble MpeAesibHble  3HAYeHWsl, TO  MOXeT
oKasaTbCA  LenecoobpasHbiM  MPOBEpUTb  BAMsHME — BuGpauuu, nocTynawouwleid  u3BHe. [N 3TOr0  MallMHy
OCTaHaBNMBAIOT, MNPOBOAAT W3MEPEHWs Ha HepaboTawolleli MallMHe W CPaBHWMBAKOT  MOJYYEHHble  pe3y/bTaTbl
C Temu, 4YTO HabMwganMcb B 33[aHHOM pexume paBoTbl. [0  BO3MOXHOCTM clefyeT nNpuHATb  Mepbl Mo
CHWXEHMI0 BMOpaLMKM OT CTOPOHHUX WCTOYHWMKOB, €CN €ee BKMafd B pe3ynbTal W3MepeHwWii B 3afaHHOM pexume
pa6oTbl NPEBbILAET TPETb PEKOMEHA0BAHHOMO NPeAe/IbHOTO 3HAUYEHNS.

5 CpeactBa N3MepeHuia

KOHCTpyKUMA cpeAcTB M3MepeHuii  Jo/mkHa ob6ecneumBatb WX HOpMasibHYlO paboTy B YC/IOBUSIX  OKpyXa-
lowe cpegpl  (Temnepatypbl, BA&KHOCTM W Np.), A1 KOTOPbIX OHW MpefHasHayeHbl. TpeboBaHWs K cpeacTBam
M3MepeHnidi, NpUMEHseMbIM AN OUEHKM  BMOPALMOHHOIO  COCTOSHMA MO BubpaumMum Ha  HeBpalwaloLmxcs
yacTax, npusegeHsl B MCO 2954, no Bnbpauyum Basia — B MICO 10817-1.

Ocoboe BHUMaHWEe cnefyeT YyAensaTb NpaBWIbHOMY BbIGOpY W KpenneHutio npeobpasosaTesneil Bubpauuu.
Mpeo6bpa3oBatens BubGpauMM He [0/DKEH OKasblBaTb CYLUECTBEHHOrO  B/IMSIHUA Ha  U3MepseMylo  BuGpaumio.
TpeboBaHMA K KpenieHno akcenepomMeTpoB ycTaHoBneHbl B WCO 5348. B npuHumne, Te Xe camble TpeboBa-
HMA MOTYT BbITb NPMMEHEHBI B OTHOLLEHMN NpeobpasoBaresein CkopocTy BuGpaLun (Be10CMMETPOB).

CoBpemeHHble  CpeAcTBa  M3MepeHuii  obecneunBaloT  BO3MOXHOCTb  NPEACTaBNeHUs  pe3ynbTatoB  U3Me-
peHuWii B pasHbix opmaTax. B HacToswem craHgapTe KpuTepuu MPUEMKW NPUBEAEHbI A1 CpedHekBagpa-
TUYHOrO 3HAYeHWst CKOPOCTM, MM/C, B C/y4ae MW3MEPEHUA Ha HeBpalwallmMxca 4acTax W Ans pasmaxa nepe-
MeLLeHns, MM, B Cllyyae W3MEPEHWn Ha Bpawalwmxca vacTax. Kputepuu npuemkn MoryT ObiTb  MOCPEeACTBOM
COOTBETCTBYIOLLEr0 MacLTabmpoBaHns cpopmyMpoBaHbl B APYrMxX eauHULaxX N3MepeHui.
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XenatenbHo, u4TO06GbI U3MepWUTENbHAs cucTeEMa JoMnyckana BO3MOXHOCTb ee Ka/MbpoBKM Ha MecTe, a
TaKke BO3MOXHOCTb BbIBOAA AAHHbIX A5 X NocneayoLleii 06paboTkm (Mpu Heo6XoANMOCTH).

6 Kputepuu oLeHKM BUGPALMOHHOIO COCTOSIHUSA

6.1 OO6LWwme NonoXeHns

6.1.1 KpaTknii 0630p

B HacTosiem pasfene faHbl 06WMe MPUHUMNLI U KPUTEPUU OLEHKM BMOPALMOHHOMO COCTOSIHUSI MallyH.
Kputepun oOueHkn npuBefdeHbl B OTHOWEHWM Bubpaumu, Cco3jaBaemoil camoli  MaluvHoW, 6e3 yyeTa Bubpauun
OT CTOPOHHWX WCTOYHMKOB W MpefHa3HayeHbl A1 WCMO/b30BaHUA Kak Mpyv MpUMEMKE MallMH B 3KCrnsyaTaumio,
Tak 1 Npy KOHTPOJ1e NX PYHKLIMOHUPOBAHNSA HA MeCTe NPUMEHEHUSI.

Kputepun  oueHks  BMOPALUMOHHOTO  COCTOSIHUSI  3aBUCSAAT  OT  MHOMMX  (DaKTopoB,  pas/uyarTcs  Ans
pasHblX BWAOB MalUMH W B OTAE/bHbIX C/lydasx MOryT pasfvyaTbCa A1 pasHbiX pPOTOPOB B COCTaBe OfHOMO
Banonposoga. [1oaToMy BaxHO ybeAWTbCs, 4TO MPYMEHSeMbIA KpuTepuii npefHasHayeH VMEHHO Ans  Malu-
Hbl paccMaTpvBaeMoro BUaa.

Mpumep — KpuTepnn OLEeHKM A/151 BbICOKOCKOPOC THbIX KOMIMPECCOPOB Ha NpeAnpusiTusix HetpTexvmmm-
YecKoit 0Tpac/iv ¢ 60/1bLUIOK CTENEHLIO BEPOSTTHOCTM 6yAy T MHbIMU, YEM /151 KPYTMHbIX Typ6oreHepaToOpOB.

B HacToAwem pasgene  ykasaHbl OCHOBbl  (DOPMUPOBAHWUA  KpUTEpPUEB  BUOPALMOHHOTO  COCTOAHUA  6e3
NpUBEAEHNS  KOHKPETHbIX 3HayeHwWil. B criyyae uMCnonb3oBaHUs  pe3ynbTatoB  U3MepeHuii  o06oux BugoB  (Ha
HeBpalLalLWmXCca 4acTaX WM Ha  Bpawalwwmxcs Basiax) OueHKYy  BMOPaLMOHHOIO  COCTOSIHUS  OCYLLEeCTBAAIOT
no TOMY KpWUTEpWIO, KOTOPbIA ycTaHaBnmMBaeT 60nee XecTkMe OrpaHuyeHusl Ha BO3MOXHOCTb  JasibHefillero
MCMONb30BaHNA MaLlUMHbl. YUCNoBble KPUTEPUM [N1A MalWH pasHbIX KI1accoB M BWAOB [aHbl B COOTBETCTBYIOLLMX
ctaHgaptax cepum NCO 20816.

KpuTepun, npuBefeHHble B HaCcTOSWeEM pasgene, MpPUMEHSIOT TOMbKO B OTHOLWEHWM Bubpauuu, co3ga-
Baemoli BpawallmMMnuca 4YacTaMuM MawuH. WX He NPUMEHSAT B  OTHOWEHWM BMOpauuyM  3/1eKTPOMAarHUTHOro
Xapaktepa Ha yABOEHHON ceTeBOW uacToTe, MepefaBaemMoii OT  cepfeyvHuMKa cTatopa reHepatopa Ha
NOALLNMHUKOBbLIE ONOPbI.

6.1.2 Buabl M3MepPeHUA Ha BpaLLaloLWmMxcsa Banax

6.1.2.1 CyLecTByHOT ABa OCHOBHbIX NMOAX0AA K OLeHKe BMOpaLmmn BpallaroLierocs sana:

a) no M3MepeHusim abCoNTHOI BMGpauum;

b) no namepeHuaM B16GpaLMN OTHOCUTENbHO OMOPHOW KOHCTPYKLMUA.

6.1.2.2 Ecnu kpuTepuin cpopmMyIMpoBaH B TepMUHaX A0MYCTUMOro M3MeHeHns Bubpauum Bana, To:

a) ecnn Bubpauus MOBEPXHOCTW, Ha KOTOPO/ 3akpensieH npeobpasoBatesib  MNepemMelieHnss  6ecKoH-
TakTHOro Tmna, MeHee 20 % OTHOCWUTE/ILHON BMOpauuM Bana, TO B KayecTBe OLEHUBAEMON BESIMYMHLI  MOXET
6bITb NPUHATO KaK OTHOCUTESIbHOE, TakK 1 abCOMIOTHOE NepemMeLLeHue;

b) ecnn Bubpaunss NOBEPXHOCTM, Ha KOTOPOW 3akpenseH npeobpasoBartesls MNepemMeLleHnss  GEeCKOH-
TakTHOro Tuna, He MeHee 20 % OTHOCWUTENbHON BuMbpauun Basa, TO U3MEPAT abCoNTHOE nepemeLleHne
Basla, W €CnM OHO OKaxeTcs 60/blle OTHOCUTENIbHOTO  MNepeMelleHus, TO MNPUHUMAaT ero B KayecTBe
OLleHNBaeMOW BE/IMUUHDI.

6.1.2.3 Ecnn  kputepuii  cpopmynvMpoBaH B TepMMHaxX  AONYCTUMOW  AMHAMUYECKOW  Harpyskum Ha
NOALWWMHUKA, TO B KAYECTBE U3MEPSEMOI BeNIMUMHBI MPUHUMAIOT OTHOCUTE/IbHOE NepeMeLLeHre Bana.

6.1.2.4 Ecnn «kpuTepuii ccopmynupoBaH B TepMmuHax AONYyCTMMOrO 3as3opa Mexay CTatopoM W poTo-
pom, TO:

a) ecnn Bubpauus MOBEPXHOCTW, Ha KOTOPOI/  3akpensieH npeobpasoBaTesib  MNepemMelieHnss  6ecKoH-
TakTHoro Tuna, MeHee 20 % OTHOCUTENbHOW Bubpauum Basia, TO B KayecTBe Mepbl W3MEHEHMsA 3asopa
NPUHMMAtOT OTHOCUTE/IbHOE NepeMeLLeHue;

b) ecnn Bubpaunss NOBEPXHOCTM, Ha KOTOPOW 3akpenseH npeobpasoBarteslb MNepemMeLleHnss  GEeCKOH-
TakTHOro Tuna, He MeHee 20 % OTHOCWTENbHOW BMOpauMu Bana, TO B KayeCTBE Mepbl MW3MEHEHWs 3a30pa
NPUHMMAOT OTHOCUTE/IbHOE MepeMelleHne npu  YCrioBuW, 4TO BUOpauus 3TOM MNOBEPXHOCTM MpefcTaBuTenibHa C
TOUKM 3peHus Bnbpaummn ctatopa. B npoTnBHOM cyyae HEO06X0AMMO UCNO/b30BaTh ApYyrne MeToAbl U3MEPEHWA.

6.1.2.5 PesynbTat oueHku Bubpauuy Bana 3aBUCUT OT pasMepoB W Maccbl Bubpupyowero Tena,
XapaKkTepucTK OMnopbl  MalUWHbl, €€ BbIXOAHOW MOLUHOCTM ¥ Ha3HayeHus. Takum o6pas3om, npu  onpegeneHun
pasnuyHbIX AuanasoHOB Af1A  OUEeHKM BubpauuMu Bana MaluMH [AaHHOro  knacca Heobxogumo  MpuHUMaTtb  BO
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BHMMaHMe Ha3HayeHue MalluHbl U YyCcNnoBuA ee npumeHeHus. [pu HeOﬁXOAI/IMOCTVI cnepyet o6pau_|,aTbc;| K
TEXHUYECKMM YyCNoBNAM Ha MallnHy.

6.2 ®dakTopbl, BAVAIOWME HA KPUTEPUN OLLEHKWN

ECTb paa  hakTopoB, KOTOpble HEO6XOAMMO MNpWHMMaTb BO BHUMaHMe NpU  YCTAHOB/IEHUM  KPUTEPUEB
OL,EHKM BUBPALMOHHOTO COCTOSIHUA, CPeAN KOTOPbIX:

a) uenb KOHTpons (Hanpumep, Tpe6oBaHWe MO MNOAAEPXKAHUIO HEOGXOAMMOro 3a3opa B MOALUIMUMHMKE
Ans  obecrnedyeHnss €ro HopMasibHOM pPaboTbl MOTYT OTAMYATLCS OT TpeboBaHWi K TOMY e 3a30py, €Cnv Lesbio
ABNISETCA OrpaHnyeHne AUHaAMMUYECcKNX Harpy3oK Ha NOALLNUMHKK);

b) TMn u3MepeHuit (M3MepeHMe BUGPALMM HA HEBPALLAIOWMXCA YacTsAX, W3MEepeHue abBCoMOTHLIX UK
OTHOCUTE/IbHbIX NepeMelLeHuii Bana);

c) n3mepsiemMble napameTpbl (CM. Npuioxexne A);

d) NOIOXEHNE TOUEK N3MEPEHNIA;

e) yacToTa BpalleHus Bana;

f) TWN NOALIMMNHKKA, ero AuamMeTp U BesiMdMHa 3a30pa,;

[) Ha3HayeHue, BbIXO4HasA MOLLHOCTb U pa3mepbl MalUVHbI;

h) oTHocuTenbHas NOAAT/IMBOCTbL NOALWMIHUKOB, NX ONOP U hyHAAMEHTa,;

i) Macca u cTeneHb XecTkocTv poTopa.

OueBMAHO, YTO MpUM TaKoOM pasHOO6pas3Mn  BAUAKLMX (PAKTOPOB HEBO3MOXHO YCTaHOBUTb eAWHbIA  Kpu-
Tepuid, NpUMEHsIeMbliAi KO BCEM MalivMHam. [nsi MaluvMH pasHbiX BWAOB, WUCXOAS M3 OnbiTa WX 3KCnjyatauuu,
ycTaHaB/MMBalOT pasHble kKpuTepuu. Ho B /11060M  c/lydae Takue KpuTepun  LiesiecoobpasHo  paccMartpuBaTth
TO/IbKO Kak o06wpe pekoMeHAauuu. BoO3MOXHbI cuTyauuu, korga malumHa 6yaeT HopMasbHO U 6e3onacHo  pa-
6oTatb Npu BMOpaUMM BbIlLE PEKOMEHAYEMO W, HA060pOT, He CMOXeT paboTaTb HOpPMa/lbHO, XOTS ee BubOpa-
Lusa ocTaeTcs B Npejenax 3a/laHHoro AuanasoHa.

6.3 Bugbl kputepues

6.3.1 O6LwWwne NoNoXeHNs

[na oueHkn BUOPALMOHHOrO COCTOSIHUS MalUWH pasHblX BWAOB UCMONb3YWOT ABa Tuna KpUTEpUEB, OAUH
M3 KOTOPbIX CBfi3aH C a@bCOMOTHBIMW  3HAYEHUSIMW  KOHTPOAMPYEMbIX NapameTpoB  LUMPOKOMOSIOCHOW — Bubpauumm,
a Apyrovi — ¢ M3MeHeHWeM 3TX 3Ha4YeHNn 6e30THOCUTENIBHO TOr0, B KakKyt CTOPOHY NPOUCXOANT U3MEHEHME.

6.3.2 Kputepuin | (napameTp Bubpaumnm npuv paboTe MalMHbl B YCTaHOBMBLLUEMCH pPeXmmMe Ha
HOMMWHa/IbHOI YacToTe BpaleHns)

6.3.2.1 Bwubpayus Ha HeBpaLLAKLLMUXCS YaCTSX

Mpy u3MepeHMsX Ha HeBpaLAWMXCA 4YacTAX [aHHbIi KpuTepuid CcBA3aH C OnpedesnieHneM rpaHvy,  Aans
3HayeHWii napameTpa abCOMOTHOM BMOpauuMW, COOTBETCTBYIOLUMX  AOMYCTUMbIM  AVHAMWYECKMM  Harpyskam Ha
MOAWMWMHNKA W JOMyCTMMON  BuGpauuu, nepegaBaeMoil BOBHe uepe3 onopbl M hyHAameHT. MakcumarnbHoe
3HayeHne, MNOJlyYeHHOe B pe3ynbTaTe W3MEepPeHWn Ha KaxAOoM MNOAWWNHUKE WAM  Onope W paccMaTpvBaemMoe
Janee KaKk KpuTepuii BUOPALMOHHOTO COCTOSHMA MawuHbl (M. 4.3.3), CpaBHMBAOT C r[paHMUaMu 4eTbipex 30H
BMOPALMOHHOIO  COCTOSIHWS, YCTAHOB/IEHHbIX WCXOAS W3  MEXAyHapoAHOro OfbiTa MPOBEAEHWS  UCCefoBaHui
1 aKcnayaTauun.

Bubpaumsa KOHKpeTHOl MaluvHbl 3aBUCMT OT ee pasMepoB, [AMHAMUYECKUX XapakTepucTuk BUOPUPYHOLLMX
yacTein, crnocoba MOHTaxa W HasHayeHusi. [lpu BbIGOpe 30H AonycTuMol Bumbpauuy MaluHbl  Heob6xoAnMo
yunTbiBaTb TaKke YC/0BUS, BAMAOWME Ha ee BUOPaALMOHHOE cocTosiHMe. HesaBucvMo OT Tuna NOALUMMHUKOB
CKOpPOCTb  LUMPOKOMOMOCHOW  BuOpauMm Ha MNOBEPXHOCTU  3NEMEHTOB  MalUuHbl  (Hanpumep, onopax noAwwn-
HVMKOB), KaKk npaBuio, ajeKkBaTHO XapakTepusyeT YC/noBus paboTbl BpallawwWwmnxcsa 4vacTeld MalluuMHbl C  TOYKM
3peHUsT BO3MOXHOCTE X [0NroOBPeMEHHOr0 (hyHKLMOHNPOBAHUS.

B  6onblMHCTBE  CryyaeB  CcpefHeKBafpaTWYyHOE  3HayeHWe  CKOpoCTM B LUMPOKOM  Mojsioce  4yacToT
SABNSAETCA VMMEHHO TeM fapaMeTpoM, KOTOPbIA  HauayywyMm 06pa3oM  OnucbiBaeT  BMOpPALMOHHOE  COCTOSIHME
MallMHbl B pasHbIX YC/0BUAX ee paboTbl. OfHaKo WCMOoSIb30BaHWE TOMbKO KPpUTEPUA  CpefHeKsadpaTuyHOro
3HayeHWa cKopocTM 6e3 yyeTa YaCTOTHOrO CcoOCTaBa BuOpauuMM MOXET nNPUMBECTM K Henpuemsiemo 60/bwnM
3HAYEHNAM nepemelleHnii. OTO OCOBEHHO BaXKHO [N MalWH C  HU3KMMKM  pabounMMu  CKOpOCTAMM, B BuGpauum
KOTOpPO/  AOMUHMpYEeT COCTaBAswwWas 4acTtoTbl BpauweHus. C  Apyroli  CTOPOHbl, MNPUMEHEHUE KpUTepus Ha
OCHOBE CKOpPOCTM BMOpauuM K MaluMHam C BbICOKMMM paboyMMu  CKOPOCTAMW WAM Yy  KOTOPbIX B CMeKTpe
BMGpaLuy  NPUCYTCTBYIOT  BbICOKOYACTOTHblE  COCTaBAsOLLME, BO30OyXJaemMble  COOTBETCTBYHOLMMW  y3namu,
MOXHO NPUIATY K HEAONYCTUMO 6ONbLUUM 3HAYEHNAM YCKOPeHNs. C y4eTOM BbILLEU3TOXEHHOTO KpuTepum

11

OnekTpoTexHu4eckas bubnunoreka Anek.py



OnekTpoTexHu4eckas bubnunoreka Anek.py
[OCT P NCO 20816-1—2021

OLEHKM  BUOPALIMOHHOIO COCTOSIHUS HAa OCHOBE CpPeAHEeKBAAPATMYHOTO 3HA4YeHWsl CKOPOCTU BMGpauuMu  [AO/DKHbI
UMeTb 06Lytl0 hopMy, NpUBEAEHHYID Ha pucyHke 9. W3 Hero BUAHO, 4TO BUOGPALMOHHOE COCTOSIHUE MAalUMHbI
OLIeHMBAIOT MO  KPUTEPUIO CPeAHeKBaApaTWYHOrO 3HAYEHWst CKOpocTW BMGpauMnM B nosoce YactoT oT fgo  f,,

npn 3TOM HWXe 4acToThbl fX MW Bbllle YacToTbl "OONYyCTUMOE 3HA4yeHWe CKOPOCTU ABSAETCA q3yHKLI.I/IeVI 4acToTbl

(cm. Takke C.2), B TO BpeMsA Kak a5 obnactvi mexay f, v f npUMEHSAIOT KPUTEPNA NOCTOAHHOW CKOPOCTW.

MpumeuyaHne — CpefHeKBaApaTUUHbIe 3Ha4YeHWsl CKOPOCTU, MpuBefeHHble B Tabnuue C.1, oTHOCATCS K BU6Gpa-
LMW B NOJIOCE YaCTOT, A1t KOTOPOI NPUMEHUM KPUTEPMIA NOCTOSIHHOM CKOPOCTY.

O6ocHOoBaHUA  KpuTepueB BMOPALIMOHHOTO  COCTOAHWA  MaluMH  pasHbiX BWAOB W 3HadveHna f, f un f
npusefeHsl B ctaHgaptax cepum NCO 20816.

YA 4
3
2
1
A f, f, fX

X — yacToTa; Y — cpefHekBaapaTMyHoe 3HadeHue ckopoct; 1 — 30Ha A; 2 — 30Ha B; 3 — 30Ha C; 4 — 30Ha D

PucyHok 9 — O6Lwwii BUA KpUTEPUEB OLLEHKN BUBPALIMOHHOTO COCTOSIHIS MO KPUTEPUMIO CKOPOCTY

Ona  MHOrMX MawvH B AuanasoHe  4acToT  M3MepeHuid  JOMMHMPYeT OAHa 4YacToTHas COCTaBAsAoLas,
06bIY4HO Ha uyacToTe BpalweHus poTopa. B atom cnyyae pgonyctumoe cpefHeKBapaTUYHOe 3HayeHue CKOpPOCTU
(CM. p1CYHOK 9) OTHOCSIT K 3TOI1 COCTaB/IAOLLEN.

[na Tex wMawwvH, Yy KOTOpbIX 3HauuTeNbHas 4acTb MOLLHOCTM BMOGpauuy cocpefioTodeHa 3a npegenamu
obnacty ot f, Ao f MOryT GbITb UCMO/L30BaHbI CEAYIOLME NOAXO/bI:

a) ecnu 3HauuTeNlbHas 4yacTb MOLUHOCTM BubGpauum cocpegotodeHa B obnactm Huke f, To B gononHe-
HME K W3MepeHusIM CKOpPOCTVM MNPOBOAAT M3MepeHus MepeMelleHns Takke B LUMPOKOW Mosoce 4acToT. AHa-
JIOTUMHO NP HA/IMYAM  MOLLHBIX  BbICOKOUACTOTHbIX  COCTaB/IsitoLMX  (Bble f)  NpoBOAST — [ONOMHUTENbHbIE
n3MepeHns yckopeHus. [lpefenbHble 3HAYeHUss AN CKOPOCTUM UM YCKOPEHWs  AO/MKHbl  ObiTb  COrnacoBaHbl  C
npeAesibHbIMU 3Ha4YEHUSIMU CKOPOCTU COM1aCHO PUCYHKY 9;

b) NPUMEHSA  aHa/M3aTop  4acToT, ONpefensioT  cpefHekBagpaTWyHble  3HAYeHUs  CKOpoCTW,  nepe-
MELLEHUSA W YCKOPEeHWs A8 BCEX 3HAYMMbIX COCTaBMALWMX B ChekTpe Bubpauun. 3TO NO3BOMSET paccuntarb
SKBMBa/IEHTHOE  CpefHeKBadpaTU4YHOEe  3HA4YeHMe  CKOpoCTM  [19  BCero  juanasoHa  4acToT — aHanmsa Mo
thopmyne (A.2), npu 3TOM AN1A  cocTaBnalwmx Hwke f, M Bblwe f  UCNONb3YOT BECOBblE  KO3MMULMEHTDI
cornacHo pucyHky 9. PaccuntaHHOe  3HayeHue  CpaBHMBAKOT C  MNpefdesibHbIMU  YPOBHAMWU MO KPUTEPUIO
nocTosHHOM ckopoct B nonoce ot f, pgo f Cnegyer uveTb B Bufy, 4YTO 3a WCKIOYEHMEeM Ciyyas, korja B
cnekTpe Bubpauunm OOMUHMPYET oOfHa u4acToTHas CocTaBnawwas, MpsMoe COMocTaBfieHMe CnekTpa CKOpOCTU
C npefenbHbIMW YPOBHAMU, NOKa3aHHbIMW Ha pucyHKe 9, NpvBeAeT K HEBEPHbLIM 3aK/THUEeHUAM;

C) npouefypa, OnNuCaHHas B Mepeyuc/ieHun b), MOXeT ObiTb BbINOSIHEHA HEMNOCPEACTBEHHbIM U3Mepe-
H/eM CcpefHeKBagpaTWYHOIO 3Ha4yeHWs CKOPOCTU C  MPUMEHEHWEM CPeAacTB  WM3MEPEHWUR, BbIMOMHAKWMUM  Npo-
Lelypy B3BELUMBAHMUSA COracHO KPMBbIM Ha pUcyHke 9.

JononHntensHoe pyKOBOACTBO MO YCTAHOB/IEHUIO KpUTEpueB OueHKu npueBegeHo B C.2. MawwuHbl  He-
KOTOpbIX BUAOB MOryT noTpeboBaTb MNPUMEHEHWS WHbIX KPUTEPMEB, 4Yem Te, 4YTO YyKas3aHbl Ha pucyHke 9 (cwm.,
Hanpuwmep, 6.5.3).

6.3.2.2 Bubpaums BpalaoLmnxcs Basios

Ona  mawvH ¢ BpawawwyMics Basiamy  yCTaHaB/MBAlOT NpefefibHble  3HAaYeHUss B OTHOWEHWWM nepe-
MeLleHnA Bana M3 YCNoBWA  AOMYCTUMbIX AMHAMWYECKMX HArpy30K Ha  NOALUMMHUKM, AONYCTUMbIX — 3HAYEHWUNA
pagvanbHOro 3a3opa B NOAWWNHMKE WM JOMYCTMMON  BuGpauuu, nepejaBaemoii Ha onopbl U QYHAAMEHT.
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MakcumanbHoe 3HaueHve Bubpauuy Bana, W3MEPEHHOE [ANA  KaxAoro MNOALWWMNHMKA, CpaBHMBAKT C  rpaHuuLamu
YyeTblpeX 30H, YCTAHOB/IEHHbIX HA OCHOBE MeX/YHapOAHOro OMbITa NPOBeAEeHUS UCCeA0BaHNA.

Ha pucyHke 10 nokasaHa 3aBMCUMMOCTb [OMYCTUMOrO pasmaxa nepeMelleHMss Basia oT pabouyeil  Ccko-
pocTm MawwuHbl. Kak npaBuio, 3HayYeHne [JONycTMMOW BubpauMm C  yBEMYEHMEM CKOPOCTUM YMEHbLUAETCS, HO
KOHKpEeTHble  AO0NYyCTUMble 3HAYEHWs MNepeMeLLEeHNss W CKOPOCTb WX U3MEHEHWs B  3aBWCMMOCTM OT  CKOPOCTU
BpalleHus 6yayT pasHbiMU A8 MallWH pasHbiX BUAOB.

YA

2
1
A

X

X — CcKOpOCTb BpalleHnsi Bana; Y — pa3max nepemellenns; 1 — amanasoH BO3MOXHbIX CKOpOCTei
BpallleHvsi Bana; 2 — 30Ha A; 3 — 30Ha B; 4 — 30Ha C; 5 — 30Ha D

MpumeyaHne — 3HayeHUs BMOpaLMM Ha rpaHuLax 30H COCTOSHWIA M Aunana3oH WM3MEHEHMS CKOPOCTEel Bpale-
HUA ByayT pasIMyHbIMK 4718 MalluMH Pas/iMuyHbIX BUAOB. BaxHO npaBuibHO BblibpaTb KPUTEPWIA A1S1 KOHKPETHON MallWHbI,
n3berasi HEO60CHOBAHHbLIX UHTEPNOMALWIA.

PucyHok 10 — O6LLuii BUA, KpUTEPUEB OLLEHKM BUBPALIOHHOTO COCTOSIHUA MO BUGpaLmn Bana

6.3.2.3  30Hbl BUOPALMOHHOIO COCTOSIHUSA

YcTaHoB/EHHbIE 30HbI BMOPaLMOHHOIo COCTOSAHUSA npegHasHaveHbl ansa KauyecTBEHHO OLIEHKM
BMO6pauyM MaluHbl B YCTAHOBMBLUEMCA pexume paboTbl Ha HOMWHA/IbHOW 4acToTe BpalleHWs W NPUHATUA
peweHns 0 HeobxoAuMMbIX  Mepax. [NA  MaluH  HEKOTOpbIX  BWMAOB  COOTBETCTBYIOLMMW  PYKOBOACTBAMU
(Bkntovasi ctaHgapTel cepum MCO 20816) MoxeT ObiTb YCTAHOB/IEHO WMHOE YMC/I0 30H W AaHbl Apyrve onpege-
NIEHNA 3TUX 30H.

30Ha A — B 3Ty 30HYy nonagatoT, kak Nnpasun/o, HOBble MaLLWHbI, TOJILKO YTO BBEEHHbIE B 3KCNyaTaLuio.

MpumeyaHne — [NA HEKOTOPbIX MalWH HOPMasibHO, 4YTO WX BMOpauua He nonagaetr B 30HYy A. CTpemsieHue

CHU3WUTb BMOpALMIO HIKE FpaHnLbl Mexay 30Hamu A 1 B MOXEeT NpuBECTV K HeomnpaBAaHHbIM 3aTpataM Npu MUHUMasIbHOM
NONOXUTE/IbHOM adddhekTe.

30Ha B — MauuHbl, nonajawoliyMe B 3Ty 30HY, O6GbIYHO CUATAOT MPUrOAHBIMK A0S  AasbHelileid pa6oTsl
6€e3 orpaHNYEHsi CPOKOB.
3oHa C — MawwuHbl, nonajawwme B 3Ty 30HY, O06bIYHO paccMaTpPMBAOT Kak HenpurogHble 408  4su-

TENbHOM  HenmpepbiBHON paboTbl. O6bIYHO AaHHble  MalMHbl  MOTYT  (DYHKUMOHMPOBATb  OFPaHUYEHHbIA  Mepuog,
BPEMEHW, NoKa He NoABUTCA NOoAXOAALAs BO3MOXHOCTb /15 NPOBEAEHNA PEMOHTHbIX paboT.

30Ha D — YpoBHM BMOpauuuM B [aHHOW 30He OObIYHO paccMaTpuBalT Kak [OCTAaTOYHO CepbesHble, AnA
TOro YTOG6bI BbI3BATb NOBPEXAEHNE MALUVHBI.

6.3.2.4 [paHuLbl 30H BUOPALMOHHOIO COCTOSHUSA

Uucnosble 3HayYeHWs rpaHuL, 30H, oOnpefenseMble B COOTBETCTBYWOLWMX CcTaHgaptax cepun WCO 20816,
MOryT OblTb WCNOMb30BaHbl B KayeCTBe PYKOBOACTBA, MO3BONAIOWENO M36exaTb UYPe3MEepHO 3aBblLUEHHbIX W©
HepeannCTU4YHbIX TpeboBaHui K BuOpauunm MawuHbl. B onpegeneHHbIX cayyYasx A4as8  MalnH  HEeKOTOpbIX  BU-
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[lOB MOTYT ObiTb BbISIB/IeHbl OCOGEHHOCTM, KOTOpble NOTPE6YIOT W3MEHEHWs 3Ha4YeHuid rpaHul, 30H (B  60/bLUyto
WM  MEHbLUIyld CTOpPOHY). Toraa M3roTOBUTENIl0 MallMH, Kak MpaBwfo, creayet O6BbACHUTL  MPUUMHY  AaHHbIX
M3MEHEHUA K, B 4YacTHOCTM, MOATBEPAWTb, 4UTO MallMHA CMoCco6HAa HOPMaslbHO paboTaTb MpW  MOBbILIEHHOM
YPOBHE BUGPALIMN.

MpyMeyaHne — B OTHOWEHWM MalUWH, A1 KOTOPbIX TPaHWLbl 30H BUOPALMOHHOIO COCTOSIHUA He CcTaHaap-
T30BaHbI, HEKOTOPbIE PEKOMEHALMM N0 OLLeHKe BUOpaLMM Ha HEBPALLAOLLMXCS YacTAX NPUBEAEHb! B NpunoxeHun C.

6.3.2.5 OueHKa BU6paLMOHHOI0 COCTOSAHMS NP NPUEMKE MalUUHbI

Ycnosua [OMyCTUMOCTM TOTO WM WMHOTO YPOBHA BMOpauuu [O/MKHbI  ObITb  NpegMeToM  npeABapuTesibHOro
cornalweHusa Mexay W3rotoButesieM W MokKynatesieM MawuHbl. B KayecTBe OCHOBbl A1  COrfaweHuss  MmoryT
6bITb  UCMOMb30BaHbl 30HbI BUOPALMOHHOIO COCTOSIHMA, HO WX T[paHuulbl He cfegyeT paccmarpvBaTb B KayecTse
NMPUEMOYHBIX 3HAYEHWIA.

MpuemoyHble  UCMbITAHUSA  MNPOBOAAT  ANAA  YCTAHOB/IEHHOrO  pexuma  paboTbl  MawwuHbl  (Harpyska,
TemnepaTypa, fas/fieHve 1 T. N.) Ha YCTaHOB/IEHHOM WHTEpBasIe BPEMEHM.

B crnyyae 3ameHbl OCHOBHbIX Y3/10B MalUWHbl, APYrMX Onepauuii Mo TeXHUYeCKOMy OOBCNYyXMBaHUKO Mpu
npuemMke crefyeT yuntbiBaTb BUOpaLMIo MaLlnHbI [0 NPOBEAEHNA 3TUX PaboT U Lieflb UX NPOBELEHUS.

6.3.3 Kputepwuii Il (M3meHeHne napameTpa BU6pauum)

[aHHbli  KpuTepuiAi OCHOBaH Ha OUEHKe W3MEHEHWS 3HayeHuss napameTpa BubpauuyM 48 MallWHbI,
paboTaloleil B YCTAHOBMBLUEMCS pEeXUMeE, MO CPaBHEHWIO C MpefBapuTe/lbHO 3afJaHHbIM  OMOPHbIM  3HAYEHUEM.
CyLeCTBEHHblEe N3MeHeHuA (yBenuyeHvie nnm YMEHbLLUEHNE) 3HayeHus napameTpa LUIMPOKOMNO/IOCHOM
BMGpauumM Moryt noTtpeboBaTb MNPUHATUA ONpefesieHHbIX Mep Aaxe B TOM Cryyae, Korga rpaHuua 30Hel C B
COOTBETCTBUM C KpuTepvem | ewe He p[JocTUrHyTa. TakMe U3MEHEHMss MOryT HOCWUTb CKaukoobpasHblii  xapaktep
WM MOCTENEHHO HapacTaTb BO BPEMEHW, YKasblBas Ha BO3MOXHOE BO3HWKHOBEHME MOBPEXAEHWUS MallvHbl B
HayaslbHOW CTafumn UNn apyrue Henonagku.

Mpv  wucnonb3oBaHun  kpuTepus |l BaxkHO, 4TOGbl  U3MEpeHWs  3HAYeHU  napameTpoB  Bubpauumu,
nognexawimx CpaBHEHWIO, MNpPOBOAMAN MPW  OAHUX W Tex )Ke TMOMOKEeHUM U  opueHTauuum npeobpasosaTens
BMbpauum M NpubnM3nTeNbHO B OOAHOM U TOM Xe pexume paboTbl MawwuHbl. Heobxogumo onpenenutb
oueBMAHble  M3MEHEHUs  3HayeHus napameTpa BubGpauuyM  HesaBUCMMO OT ero obuero 3HayeHus, 4TOObI
npegoTBPaTUTb BO3HNKHOBEHME ONACHOW CUTyaLuu.

Kputepun  oueHkn  BMOPALMOHHOTO  COCTOSIHMS — MaluuMHbl N0 U3MEHeHWAM  napameTpa  Bubpaumu
yCTaHaBNMBalOT B COOTBETCTBYWOLWUX cTaHdaptax cepum WCO 20816. CnepyeT uMeTb B BuAy, 4YTO HeKoTopble
CYLLECTBEHHblIE W3MEHEHUS B COCTOAHWM MaluHbl MOTYT OblTb OOHapYXeHbl TOMNbKO MNPU  KOHTPOSE OTAENbHbIX
4YacTOTHbIX cocTaBAwLWwmMX (cm. 6.5.1).

6.4 TpepgenbHble YPOBHU BNUOGpaLnm

6.4.1 O6wWue NonoXeHns

Kak npaBuno, pgns  MawwH, nNpedHasHauvyeHHblX  AN8  AAUTENbHOW  3KcnayaTtauuu,  ycTaHaBnuMBaloT
npegesbHble  YPOBHW  BMOpauuu, MpeBbllleHWE  KOTOPbIX B YCTAHOBMBLUEMCH  pexuMe  paboTbl  MalUuHbI
NPUBOANUT K NOSIBNEHNIO curHanos onoseleHns suga NPEAYMNPEXAEHWNE nnin OCTAHOB.

NMPEOYMPEXAEHNE — onoBelleHve ANA  NpUB/IEYEHUS BHUMAHWA K TOMY, 4TO 3HayeHWe napameTtpa
BMGpauumM  OOCTUMIO  YPOBHA, MNOC/le  KOTOPOro  MOXeT  noTpeboBatbCcs  NPOBEAeHWe  BOCCTAHOBUTE/bHbIX
MEepOoNpUSTUIA. Kak npaswno, npwu nosiB/IEHNN onoseLLeHuns NMPEOYMNPEXOEHNE MaLUnHy MOXHO
3KCn/lyaTypoBatb B TeYeHMe HEeKOTOpPOro BPEeMEHW  MoKa  WUCCMedyloT  MNPUYMHbI  U3MEHeHWs  Bubpauuu  u©
onpeaensioT KOMM/IEKC HEOH6XO0ANMbIX BOCCTAHOBUTE/TbHLIX MEPONPUATUIA.

OCTAHOB — onoBeweHve, ykasblBalowee Ha [OCTWKEHME napameTpom  BubGpauuvM  YpOBHA,  Npu
MPEeBbILLEHNM KOTOPOro AasbHeiwas paboTa MaluMHbl MOXET MNPUMBECTU K ee MoBpexaeHusiM. [pu  JOCTUXEHUN
ypoBHss OCTAHOB cnegyetr npuHATb HeMeOJ/IeHHble Mepbl K  CHWKEHWIO Bubpauum wunaM e  OCTaHOBUTb
MaLluHy.

BcrneactBue pasHuubl B AUHAMUYECKMX HArpy3kax W )KECTKOCTAX OMnop ANS  Pas/iMuHbIX  MNOMOXEHUA W
HanpaBfneHwii  M3MepeHuWit  MOryT 6blTb  YCTaHOB/MEHbl pasHble MpefesnbHble YpoBHWM  Bubpauun. PykoBoacTBa
Nno OnNpefeneHvNio Takux YPOBHEA A1 MalMH KOHKPETHbIX BWMAOB MOryT ObiTb MpYBEAEHbl B COOTBETCTBYHLLMX
craHgaprtax cepum NCO 20816.

6.4.2 YctaHoBKa ypoBHsA MNPEAYMNPEXAEHVNE

YpoBeHb TMPEAYMNPEXOEHWE MOXeT CywecTBEHHO U3MEHATbCA B CTOPOHY BO3pacTaHua WAn  YMeHb-
WeHMs OT MaluuHbl K MawuHe. OO6bIYHO [aHHbIi  YypPOBEHb ONPefenslT OTHOCUTESIbHO HeKoToporo 6as3oBoro
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YPOBHSA  (6@30BOV JIMHWK), TMOSIYYEHHOTO [A/19 KaKAOr0 KOHKPETHOro 9K3emn/ispa MalwuHbl  ANA  3a[aHHON  TOuKu
1 33aHHOr0 HanpaB/IeHUst U3MEPEHNI HA OCHOBE OMbITa 3KCM/TyaTaLuu.

Ecnn  6as30Bblii  ypoBeHb He onpegeneH  (Hampumep, AAS  MawwvHbl, TOMbKO  UYTO  BBEAEHHOW B
aKkcnnyataumio), TO ypoBeHb [MPEAYMPEXAEHWE onpegensioT nnMbo M3 oOnbiTa  3KCnyaTauuMum — aHasIorMyHbIX
MaLLWH, IM60 OTHOCUTE/TLHO COrMTAaCOBaHHBIX 3HAYEHWI NapameTpa Bubpauuv npy npremke.

Ecnn  npousowsno wu3MeHeHve 6a30BOro YpoOBHA (Hanpumep, BC/eACTBME PEMOHTA MallvHbl), TO YPOBEHb
NMPEAYMPEXAEHNE Takxe [OMXKeH 6bITb CKOppeKTnposaH COOTBETCTBYHOLUNM ob6pasom. Bcneacteue
pasHuubl B AVHAMUYECKMX Harpyskax W KOadUUMEHTAX >KECTKOCTW pasIMyHbIX OMop MalvHbl A1 HUX  MOTyT
ObITb yCTAaHOB/EHbI pasHble yposHu NMPEAYMPEXAEHNA.

6.4.3 YcrtaHoBKa ypoBHa OCTAHOB

YpoBeHb OCTAHOB  06bl4HO  CBAA3bIBAOT C  HEOOXOAMMOCTbIO — COXPAHEHUSI  MEXaHWYecKoOn  LesiocTn
MallWHbl, MNO3TOMY OH MOXET 3aBUCETb OT Pa3/IMYHbIX KOHCTPYKTVMBHbIX OCOGEHHOCTEl, MO3BOMAIOWMX MalunHe
NPOTUBOCTOATb  BO3HMKHOBEHWIO  @HOM@J/IbHbIX  AMHAMUYECKUX Ccui. Takum  06pa3oM, [aHHbIi  YpOBEHb,  Kak
npaswno, 6yger OAHMM W Tem Xe A8 MalWvH aHasIoTMYHbIX KOHCTPYKUMA M He 6ygeT cBs3aH C  06a30BbiM
YPOBHEM, KakK 3TO MMeno MecTto Ans yposHsA NMPEAYMNPEXAEHWE.

6.5 [JonosiHnTeNbHbIEe XapaKTePUCTUKM

6.5.1 YacToTHbIe cocTaBnsAoWMme N BEKTOPbI

MeTog oOueHkM BMOGpaumn, paccMaTpuMBaeMblii B HAcTosAWeM  cTaHgapTe, OrpaHuWYyeH  paccMOTPeHWeM
Bnbpauuy B LUMPOKOM Auana3oHe 4acToT 6e3 aHa/mM3a 4YacTOTHbIX COCTaBNAwWMX M ux das. B  60/blKHCTBE
cnyyaeB AN MPUWEMOYHBIX WCMbITAHWA U TeKyWwero KOHTPONs BMOPALMOHHOrO COCTOSIHMS 3TOr0  AOCTaTO4HO.
OpHako npu  OueHke BMOPALMOHHOTO COCTOSIHUS  MaluuH  OnpefefieHHbIX BWAOB  LienecoobpasHo  MCnofb30BaTb
BEKTOPHOE NpejcTassieHve Bubpaumm.

VMHgopmauma 06  u3MeHeHWM  BekTopa  BuMOpauuMmM  OCOGEHHO nosie3Ha B UeniAX  OBOHapyXeHus wn
NOAEHTUMKALMN  U3MEHEHWI  AMHAMMYECKOro NoBefdeHVWs  MawwuHbl.  WHorga  Takne  M3MEHEeHUss  HEBO3MOXHO
06HapyX1Tb MO W3MepeHWsIM TOMbKO  LUMPOKOMNOMOCHON BuGpauun. [pumep nodobHOM cuTyauun npusBedeH B
npunoxexHun D.

YcTaHOBMEHNE KpUTEPWS Ha OCHOBE W3MEHeHWs BekTopa Bubpauuu BbIXOAMT 3a o0065acTb NpUMeEHeHus
HacTosLLero cTaHgapTa.

6.5.2 BwubpaunoHHas 4yBCTBUTE/IbHOCTb MalUUHbI

Bubpaums MawuvHbl MOXET 3aBuceTb OT pexuma ee paboTbl. B 6GONbIMHCTBE cfyyaeB 3TOT  3duhekT
HesHauuTesleH, HO MHOrAa  YyBCTBUTE/IBHOCTb K YC/MIOBUAM  paboTbl  MOXeT ObiTb TakoBa, 4TO  Bubpauus,
cymTaloLasncsa 4onyCTMMON Npu OAHUX YCOBUAX, MOXET CTaTb HeA0MYCTUMON NPU M3MEHEHUN 3TWX YC/TOBUIA.

B Tex cnyuyasx, korga BMOpauMOHHAA YyBCTBUTE/IbHOCTb MallMHbl  MOXET MOBAMATb Ha OUEeHKy ee
BMOPALMOHHOTO  COCTOSIHWA, PEKOMEHAYEeTCs, 4YTO6bl  MexAdy W3roToBWTE/NIeM  MaluuMHbl W Mokynarenem  6bi1o
[OCTUTHYTO corfalleHne 0 Heo6xoAMMOM 06beME COOTBETCTBYIOLLMX UCTbITAHUIA /TN TEOPETUYECKON OLLEHKM.

6.5.3 CneynasibHble MeTOAbl KOHTPO1A MOALLINMHUKOB KayeHns

Ocobble  MeTofbl  MCMONbL3YT A1 OLEHKN  COCTOAHWUA  3/IEMEHTOB  POJIVKOBbLIX  MOALMMHUKOB  (CM.
npunoxexve B). OnpefeneHne KpUTEPUEB OUEHKM AN  3TUX METOAOB  BbIXOAUT 3a 06nacTb  NpUMEHeHuA
HacTosLLero ctaHgapTa.

15

OnekTpoTexHu4eckas bubnunoreka Anek.py



OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P NCO 20816-1—2021

MpunnoxeHue A
(cnpaBo4HoOE)

COOTHOLIEeHWA Mexay napamMeTpaMu BUGpauun

A.1 Bnbpauus Ha HeBpaLatoLLnXCca YacTaX

B TeuyeHWe MHOrMX MNOCNefHWX eT BUMOpALMOHHOE COCTOSIHME MallMH pas3HbiX BMAOB YCMELHO OLEHUBAKT No
KpUTEPUIO CPEeAHEeKBaApPaTUYHOIO 3HAYeHWs CKOPOCTM BMOpauuM B LUMPOKO nosoce 4acToT. [apameTpbl CUrHasIoB
NpocToi (hOPMbl, COCTOALLMX W3 OTAE/bHbIX YACTOTHbIX COCTaB/SAIOWMX M3BECTHON amnanTyabl U hasbl U HE cofepXallmx
3HauUUTE/IbHbIX YyAapHbIX Wn CJ'IyLIaVIHbIX npoueccos, cCBA3aHbl CTPOrMMU MaTemMaTUyeCKMMWU COOTHOLUEHUAMUN, KOTOpble
MOTyT ObITb MOSyYeHbl M3 pasfioXeHWss curHana B psan dypbe. HekoTopble M3 3TWX COOTHOLUEHWIA PaccMOTpeHbl B
HacTOosILLLEM NPUIOXKEHN.

Mo M3BECTHON 3aBWUCUMOCTW CKOPOCTW BuMOpauun OT BpemeHu V(t) ee cpepHekBajpaTWyHOe 3HaueHwe i/, Ha
NUHTepBaUie BpemeHn T MOXeT ObITb paccunTaHo no opmyne

(A1)

OnutenbHocTb uHTepBasia T npegnonaraeTcs MHOTO 6Gonblueli nepuofga 60 M3 OCHOBHbLIX  YaCTOTHbIX
cocTaBAsoWmx curHana v(t).

[na kaxpoi coctaBnsioweid Ha vactote fj, Iy, )= 1,2,..., M, U3BECTHblI COOTHOLLUEHUA MeEXAY CpefHeKBaapaTUyHbIM
3HaueHnem yckopeHusi a, M/c?, cpefHeKBafpaTiHbIM 3HAUEHNEeM CKOPOCTU Vj, MM/C, 1 pasMaxom nepeMeLyeHust Sy, MKM.
370 NO3BONAET BbIYUC/IUTL CPEAHEKBAAPATUYHOE 3HAYEHNE U, N0 OHON 13 CNeaytowmnx opmyI:

| 31/\2 I \2Z\2

Arms =10738(N)2+(V2)2+m + (Vn)2] =M)2 +(v, f+... + (v )? +)y-| +m+ | (A2
v ams JI(")2+(V2) (Vn)?] J) (v, v, ‘Vv23\n) 1+l [W1(A.2)

Mpy HaMUMM TOMBKO ABYX 3HAUMTENbHLIX COCTABASIOWMX BUOPALMM, ONpeensiolwmnx GueHus cpeaHekagpaTuy-
HOTO  3HAYEHWS CKOPOCTU MEXAY MAKCUMATbHBIM Vo, W MUHUMAIbHBIM i/, 3HAYEHUSIMUM, CPEAHEKBafpaTU4HOe
3HaueHne BUBPaLUM V,,  MOXHO NPUB/IMKEHHO paccunTaTh Mo popmysie

vrms “y 2 \ max+Vvmn (A.3)

Onepaumio nepecyeTa OAHOM BeNMYMHbI (CKOPOCTU, NEPEMELLEHNUS WU YCKOPEHWS) B APYry0 MOXHO OCYLLECTBUTb
TOJIbKO /151 FApMOHUYECKOW BUGpaLMm, HanpumMep ¢ UCMoJIb30BaHNEM HOMOTrpaMMbl, M306PaXKeHHON Ha pucyHke A.1.

Tak, ecnu M3BECTHO CpefHeKBapaTUYHOe 3HAYeHME CKOPOCTM rapMOHMUYECKOW Bubpauun Vv, Mm/c, Ha uacToTe fj,
Iy, TO pasmax nepeMeLLeHuns s,, MKM, MOXHO paccuutaTb no gopmyse

103n/2 450y .-

icfi (A.4)
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X — uacToTa, I'y; Y — cpeaHekBagpaTMyHoe 3HaueHne CKopocTu, MM/C; @ — pasMax nepemeLieHmsi, MKM;
b — cpefHeKBaApaTUYHOe 3HaUYeHNe YCKOPeHUs, M/c2

PucyHok A.1 — CooTHOLLEHUE MeXay nepemMeLleHnemM, CKOPOCTbIO U YCKOPEHWEM A/15 TapMOHUYECKOro curHana

A.2 Bnbpaumsa Ha Bpalarowmxcs Banax

A.2.1 CpepHee rnonoxeHve sana
CpefHee 3HayeHue nepemelleHns Bana (X, y) B cucTeme [ABYX OPTOroHaslbHbIX KOOPAMHATHbLIX OCell OTHOCUTENIbHO
3a/1@HHOT0 NOJIOXEHUA (CM. PUCYHOK A.2), NONyYatoT MHTErPUPOBaHNEM NepPeMELLEHMS N0 BpeMeHU No dhopmynam:

X=fAHX\\/dt* (A.5)

I (A.6)

rae x(f) n y(f) — nameHstowmecs co BpemMeHem t 3HaYeHNs nepemelLleHnss OTHOCUTESBLHO LieHTpa KoopAnHaT;
t, -1] — nepvog BpemMeHu, MHOro 60/1bLKii Nepuoa camoli HU3KOHaCTOTHOW cocTaBNALLEeh BUopaumu.

B cnyyae usmepeHwii abCcontoTHON BUGPaLMKU LEEeHTP KoopAuHaT (OMKCMpOBaH B MPOCTpaHcTBe. [11s OTHOCUTENbHON
BMOpaLuM 3Ta Touka COOTBETCTBYET CpefHEMY 3HAYEHWI0 MOSIOKEHWS LeHTPasIbHOM TOUKM Basia OTHOCUTENIbHO HeBpalla-
lowelica yactm MalluHbl B MecTe, e NpOBOAAT M3MEPEHUsi. VI3MEHEHMS MOMOXEHUS LeHTpa KOOpAuHaT, KOoTopble MOryT
ObITb 06YC/MOBMEHbI PSAAOM (DaKTOPOB, TakMX Kak W3MEHeHWe MOJIOKEeHUs noawunHuka (pyHaameHTa), XapaKTepucTuk
C/10A1 CMa3kn B MOALUMMHMKE U T. 4., 06bIYHO ropa3go 6osnee MeasieHHble N0 CPaBHEHWIO C NMepuojaMu 4acTOTHbIX COCTaB-
naoLWmx Bnbpaumn.

CneflyeT OTMETWTb, YTO B O6LLEM Cnydyae MNONyvyeHHoe B pesy/ibTaTe WHTErpupoBaHWsA MO BPEMEHW cpefHee mMo-
JIOXEHVEe MO KaXAOMYy W3 HanpaB/eHUli OTAMYaEeTCs OT MOYCYMMbl MAaKCYMasIbHOrO M MUHUMAaJIbHOTO NMepeMeLleHnit (Cm.
pucyHok A.3).
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Xt T\ K
0
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(

) 1 — op6uta Bana; 2 — koopauHaTHele ocn X U y; X(t), y(t) —
4 nepemeLLeHnst B MOMEHT BpemeHu t; X, Y — cpegHue 3HaueHus
‘% KoopauHat nepemelieHus; 0 — CpefHee MOMIOKXEHUE LeHTpa

<|

Bas1a; K — MrHOBEHHOE NOJIOXEHUNE LIeHTpa Bana

=<y

PucyHok A.2 — TpaekTopus ABUXeHUs Bana

-
X

1 — curhan npeo6pasoBatens A; 2—Hanpas/ieHne u3MepeHuii npeobpasosaTens A; 3—curHan npeobpasosatens B; 4 — HanpasneHue

u3MepeHuii npeobpasosartens B; X, y— ocu koopauHaT; 0 — cpefiHee MOMOXEHWE LEHTpa Bana; X, y— CPefHue 3HaueHus koopauHat

nepemeLleHns; K — MrHOBeHHOe MOMOXeHWe LieHTpa Bana; P — MakcumanbHOoe OTK/IOHeHWe LieHTpa Basla OT Toukn 0; S; — MrHoBeHHoe

3HaueHvne nepemelleHus; S, — MakcuManbHoe nepemelleHune; 5, S;; — MrHOBEHHble 3HAYeHMs MNepemelleHnst B HanpaBleHuax

n3mepeHuii npeobpasosateneii A 1 B COOTBETCTBEHHO; S(p_p)pmay — MaAKCUMA/IbHBIV pasmMax nepemelleHns; 34, p)> $S(p-p) — pasmaxu
nepemMeLLeHunii 18 CUrHasIoB ¢ Npeobpasosaresieii A n B cOOTBETCTBEHHO

MpumedyaHne — [N [AHHOTO NpuUMepa KOHTPO/MPYEMbIM MapamMeTpoM MNpu 3afaHHbIX HamnpaefeHusX u3mepe-

HUW BypeT Sy, = 3., 1 MOCKOMbKY Sy > Sp, .
PucyHok A.3 — OnpegeneHvie napaMeTpoB NepemeLLeHust Bana
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OpHako ecnu Bubpauus Basa COAEPXUT €OWHCTBEHHYI0 YAaCTOTHYK COCTaBAAOLWY, TO TpaekTopus LeHTpa
Bana 6yaeT ANAMNTUYECKON, U cpefHee NO BPEeMEHW 3HayeHue B fIl060M HanpasneHun u3mepeHuin 6yaet cosnajatb C
noslyCyMMOU MakCUMasibHOr0 ¥ MUHUM&UTLHOTO NepeMeLLeHuiA.

A.2.2 Pa3max nepemMeLLeHUs Bana

A.2.2.1 O6uwue nonoxeHuns

MapameTpamu, NpeacTaBAAWMMM MEPBOOYEPESHON WMHTEpeC Npu WU3MEepeHusx Bubpauun Bana, SBAAKTCA Te,
KOTOpble onucbiBaloT (QOPMY ero Tpaektopun. Ha pucyHke A.3 un3o06paxeHbl TPaeKTopus [ABWXEHWS Basla WU CUTHasIbl
BMGpaLumM, N3MepPEHHbIE C MOMOLLLIO ABYX NpeobpasoBaTtenein A u B, pacnonoxeHHbIx nog yrnom 90° apyr K gpyry.

B HekoTOpbIi MOMEHT BpeMeHM Basl OKasblBaeTcs B TOuke K, Npy 3TOM OTK/IOHEHME LEeHTpa Bana OT ero cpefHero
nonoxeHus 6yget S, OfHako A/ CUTHAIOB C npeobpasosatesieil A 1 B B 3TOT MOMEHT BpemeHW nepemelleHuns 6yayT
paBHbI 8;; 1 Sg; COOTBETCTBEHHO. YKasaHHble NepeMeLLeHNs CBA3aHbI Mexay co6oli hopmynoii

S?“SAL*+SB1e (A.7)

3HaueHus 8, u S, 6yAyT W3MEHATLCA BO BPEMEHM BMECTE C [BWKEHVEM LeHTpa Baja No TpaekTopuu, w
COOTBETCTBYHOLLMM 06pa3oM ByeT U3MEHSITLCS CUTHAUT Ha BbIXOAE KaXAoro npeobpasoBatessi.

MpumevaHne — B criyyae opbuTbl 3AMATUYECKON (DOPMbI CUrHasbl ¢ 060MX npeobpasoBarteneli GyayT rapmo-
HUYECKUMU 1 UMETb OAMHAKOBYIO YacTOTy.

Pasmax nepemelleHnss B HanpasfeHUW W3MepeHuin npeobpasosatens A, $,u,(p_p) onpefensalT Kak pasHoCTb
MeXAy MaKCUMaslbHbIM M MUHUMasIbHbIM NepeMeLLeHusiMU, M3MepeHHbIMM 3TM npeob6pasoBateneMm. To e camoe
MOXHO cKa3aTb B OTHOLIeHUM napameTpa ”B(p-p)*™ npeobpas3oBaTensi B. OueBMAHO, YTO B OOLIEM c/lydae 3Ha4YeHus
MA(p-p) “ $B(p-p) He SYAYT Pastl mexay co6oil M, kpome TOro, GyAyT OT/M4YaTbCs OT pPe3y/ibTaToB aHasIorMUHbIX
M3MepeHuit, cAenaHHbIX B [ApYrMxX paguasibHbiX HanpaefieHusix. Takum 06pasoM, 3HauyeHne pasMaxa nepemeLleHus
3aBVICUT OT Hanpas/ieHNs!, B KOTOPOM MPOBOAAT U3MEPEHME.

Mockonbky wM3MepsieMble MNapameTpbl He 3aBUCAT OT abCOMTHOrO 3HayeHWUsl CpPefHEro MoJsIoKeHWs Bania, B
N3MEepPEHVAX CPeSHEero NosioXeHNss HeT HeobXoAMMOCTY.

Pa3max nepemelleHnss ABNSETCA MMEHHO TEM MapamMeTpoM, KOTOpbIi Havbosee 4acTo MCMO/b3YT MpU KOHTpose
BMOpaLuM BpaLLaoLLMXcs yacTeli MaLlvH.

Mpn ToM, 4TO 3ajaya onpefeneHusi pasmaxa NepeMeLleHnst B Hanpas/ieHUN U3MeEpPeHWi He npeacTaBnsieT 60/bLUOI
C/IOXHOCTW, 3HAUMTENbHO TpyAHEe onpeAenuTb MakCUMasibHbIi pasmax nepemelleHus A1s AaHHON TpaekTopuu Bana
(p-p)Tax “ cOOTBETCTBYHLLEE eMy HanpaBfieHVe U3MepeHuid (cM. pucyHok A.3). Ha npakTuke 3TOT napamMeTp MOXHO C
yAOBNETBOPUTE/IbHOM TOYHOCTbLIO anmpPOKCMMMPOBaTb C MOMOLLUBI0 APYrMX NapaMeTpoB, OAHUM M3 METOAOB, YKa3aHHbIX
B A.2.2.2—A.2.2.4. ins nony4yeHuss 6osiee TOYHOI OLEHKM HEobXoAMMO nogpobHoe uccnegoBaHue HOpPMbl TPAEKTOpUM,
HanpyMep C NOMOLLbI0 ocuunnorpaca.

A.2.2.2 MeTopg annpokcumauum A

CornacHo fjaHHoOMy MeToAy NpubnkeHHoe 3HaveHne paccuuTbiBalOT HA OCHOBE U3MEpEHUIi pa3MaxoB
nepemellUeHns B ABYX B3aMMHO NepneHANKYNspHbIX HanpaBneHnsix S,(p_,) v no gopmyse

S(p-p) max yS***A(p-p)* SS(p-p)’ (A-8)

B cnyyae npeobnagaHus B cnekTpe Bubpauum cocTaBnsiowel Ha yactoTe BpallieHns opmyna (A.8) 6yaeT gasaTb,
KaKk NpaBu/o, 3aBbILIEHHYK OLEHKY j .. C MakCUMa/ibHOM MOrPeLIHOCTbI0 NpubnusnTensHo 40 %. MakcumanbHas
NOrpeLHoCcTb ByAeT MMETb MECTO B C/lydae KpyroBoi TpaekTopuu Bana. Mo mMepe «ChwmBaHUs» TPaeKTOpun 3HaveHune
NOrpeLIHOCTU YMeHbLUaeTcs, 0bpallasch B Hy/b, KOrAa TPaekTopus npeActas/iseT co6oi 0Tpe3oK NpAMOL NNHUN.

A.2.2.3 MeTopg, annpokcumauuu B

CornacHo gaHHOMy MeTofy B kayecTBe NpubMKEHHOro 3HavyeHus S”_"nax MPUHUMAIOT MaKCUMYM U3 pesy/ibTaToB
M3MEepeHnii pasmaxa B [ABYX B3aMMHO NepPneHAuKyNsApHbIX HanpasneHuax "~A(p-p) “ AL(p-p)’ “™© MOXHo npencTaBuTb B

Buae hopmynbl

$( 1) max ™ \SA(p-p) SB(p-p (A-9)

B cnyuyae npeobnagaHus B cnekTtpe Bubpauunm cocTaBnsiowel Ha yacToTe BpalleHus popmyna (A.9) 6yaeT gasaTb,
Kak NpaBu/0, 3aHMKEHHYI0 OLEHKY S(P_jimay C MaKCMMaJsIbHOW NOrpeLlHOCTb0 Npr6an3nTensHo 30 %.

MorpelwHocTb OyAeT MakcyMasibHa B C/lydae TpaekTopuM B BuAe OTpe3ka MpsIMOli /IMHUKM, MociefoBaTeslbHO
CTPEMSCH K HY/110 N0 Mepe NPUBAMKEHNA TPAEKTOPUN ABUKEHNSA Basia K OKPY>XHOCTU.

A.2.2.4 MeTog annpokcumanmn C

[JaHHbIll MeTof, annpokcMMauuy OCHOBaH Ha W3MEPEHWM MIHOBEHHOTO 3HauyeHus NepemMelleHns S; Kak (YHKLuK
BPEMEHN (CM. PUCYHOK A.3). 3TO 3HauyeHue nony4awT no copmyne (7) U3 pesynbTatoB usMmepeHuid 8;, n Sg. 3HaueHue
S, 6yAeT MakcumasibHbIM U paBHbIM S MpU HaXOXAEHWW LeHTpa Bana B Touke P (cMm. pucyHok A.3). B aTom cnydae
cnpasegnuea popmyna

X
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(A. 10)

Touka TpaekTopuu, COOTBETCTBYIOWAS S .., HE 0653aTe/bHO [O/KHA COBMajaTh C TOYKOW, B KOTOPOA 5, W Sg;
NPUHUMAIOT MaKCUMaslbHble 3HAYEHWs. [INA KakAoi KOHKPETHOW TpaekTopuu CylLecTByeT OAHO 3HauyeHue S .., koTopoe
HE 3aBMCUT OT MOJIOKEHWI Npeo6pasoBaTesnieil BUGPALMK NPU YCNOBUM, YTO cpeaHee nosioxeHue Bana (Touka 0) ocTaercs
HEN3MEHHbIM.

3Haa S 3HaueHne S"p_,",, MOXHO NPUBSIMKEHHO HainTn no chopmyne

max?

$(p-p)Tax ~ 2$Tax- (A.11)

dopmyna (A.11) gaeT To4HOe 3HadeHue, Korga BUGpALMS COAEPKUT TOMbKO OfHY YacTOTHYI COCTaB/ISIOLLYO.
B 60/bLUMHCTBE ApYTUX Cly4aes BbipaxeHue GyAeT AasaTb 3aBbILUEHHYI0 OLEHKY S(P_,)y.x C MOrPELIHOCTbIO, 3aBucsALLeN
OT YacTOTHOrO cocTaea BubpaLun.

CnepyeT OTMeTUTb, YTO ANt onpefenieHns S, HEOBXOAUMO 3HATb CpefjHee MO BPEMEHU 3HaueHWe nepemeLleHus
Bana. TakuMm 06pasoM, nsMepeHue S, BO3MOXHO TOMbKO C MPUMEHEHWEM W3MEPUTESbHLIX CUCTEM, KOTOpble MOMMMO
M3MEHSIIOLLMXCA CO BPeMeHeM napaMeTpoB MOTYT W3MEpPSATb W WX CpefHee 3HauyeHue. Kpome Toro, Bbluucniewne S .. Ha
OCHOBE CUTHa/IOB C [BYX NpeobpasoBaTesieil NpeAcTaBnseT co60i OTHOCUTENbHO COXKHYIO BbIMMC/IUTENbHYIO MPOoLeaypy,
TPeBYIOLLYI0 NPUMEHEHUS CNeLabHbIX CPEACTB U3MEPEHNIA.

max
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MpunoxeHue B
(cnpaBou4HOE)

MeTopbl aHanu3a Bm6pau,w/| noAawnnHNKOB Ka4eHnA

B.1 O6wue nonoxeHus

M3n0oXeHHbIli B HACTOSILLLEM cTaHgapTe MpocToii cnoco6 OLEHKM BMGPALMOHHOIO COCTOSHWSI MOCPEACTBOM U3Me-
peHus BMGpaLyM B LUMPOKOM MOMOCE 4acTOT Ha Koprycax MOALWMMHMKOB KauyeHUsi 3a4acTyld o6ecrneumBaeT [OCTaTouHyH
MH(OPMaLMI0 O COCTOSIHAM 3TUX MNOAWMWMHUKOB. OfHAKo He Bcerja AaHHblli cnocob [aeT Xopolue pesynbTarthl.
B uacTHOCTW, nosiyyeHHasi oOLeHKka MOXEeT 6blTb HEBEPHON, ecnn B MNpefesibl AvanasoHa 4acToT WM3MepeHwi nonajawT
pe30HaHCHbIE 4acTOTbl MOAWMWMHMKA WX B Crlyyae BVSHWS APYTMX WCTOYHUKOB BMEGpauMy B MalluHe, Hanpumep 3y6ua-
ThIX 3aLen/IEHNIA.

BcrefcTtBue ykasaHHbIX OGCTOSITENIbCTB BO3HWKAET HEOGXOAMMOCTb WUCMONb30BaHWUS APYrUX CPeAcTB W3MepeHuii
M METOAOB aHa/n3a, KoTopble pas3pabaTbiBaloT CheuuasibHo A1 NOALIMMHUKOB KauyeHus. Ho HW OfHO Takoe CpefcTBO
M3MEPEHUA WA MEeTO4 aHanusa Henb3s CuuTaTb YHMBEPCa/IbHbIM, MPUrOAHLIM A/ BCEX CnyyaeB. Tak, He Bce
fedekTbl NOALIMMHMKOB MOXHO BbISIBUTb C MOMOLLbIO Kakoro-nm6o ofgHoro meTtoga. C Apyroil CTOPOHbI, MeTOoA, YCMeLHO
MPUMEHEHHbIA NSt AWArHOCTMPOBAHWSI OCHOBHbIX Ae(EKTOB MOALUMMHUKOB MalUMH OMPEAESIEHHOTO BUAA, MOXET
oKasaTbCs MasionpurogHbIM 4S8 MalluMHbl Apyroro BuAaa. Mosiyyaemble napameTpbl BUOpauuy B OGLLEM C/lyyae 3aBuCAT
OT TWna MNOALWMMHUKA, €ro OMopbl, NMPUMEHSIEMbIX CPEACTB W3MEPEHUi A M Crnoco6oB 06paGoTKM pe3ynbTaToB. Bce 3Tu
¢hakTopbl AOKHBI BbITb XOPOLUO M3YYeHbl, U TOSIbKO B 3TOM C/ly4ae MOXET 6biTb pa3paboTaH 06BLEKTUBHbLIA METOZ OLEHKM
COCTOSIHVS! NOALLUMHNKOB.

MpumeyaHne — B pykoBoAcTBe [23] paccMOTpeHbl u3MepeHus Bubpauun, BO30OYXJaemoi fedektamu nog-
LUMMNHUKOB KavyeHud, Ona OueHKU COCTOAHUA noalunnHUKOB. METO,EI,I:I VI3Mep6HVIf7I Bm6paumm noALNNHUKOB KadyeHusa onu-
caHbl B [17].

BbiGop MogxoAsliero MeToda [A1s KOHKPETHOW 3adaun TpebyeT creuuasibHbIX 3HAHUA B OTHOLIEHWM KaK cammx
METO/I0B, Tak 1 MaLLVH, A1 KOTOPbIX UX NPUMEHSIOT.

KpaTkoe onucaHue HeKOTOpbIX CPEeACTB M3MEpeHWid U MeTOMOB aHanu3a, MoJlyuYMBLUMX MpPaKTMYeckoe MpUMeHeHue,
JaHo B B.2—B.5. OpHako umetolleiica MHpopMauMyM HeAoCTaTOuHO Af1s TOro, uUTOo6bl YCTAHOBUTbH KPUTEPUM OLIEHKM
BU6PALMOHHOIO COCTOSIHASA NOALIMMHUKOB.

B.2 AHanM3 ncxogHoro curHasa Bubpauum

CywecTByeT psi NPeAsIOXEHWA O NPUMEHEHUM MPOCTbIX W3MEPEHWA B Ka4yecTBe a/lbTepHATUBbI W3MEPEHWIO
CpefHEeKBaApPATUYHOTO 3HAYEHUS YCKOPEeHUs BuOpauunM B LENSX OBHapyXeHust [Oed)eKTOB MOALWMMHUKOB KauyeHus,
KOTOpble BK/OYAKOT B cebs:

- U3MEpEHNE NMKOBOTO YCKOPEHNSI;

- U3MepeHue OTHOLIEHMS NMKOBOTO 3HAUEHMS! YCKOPEHUS K €70 CpeaHeKBaapaTnYHoMy 3HaueHuto (Nk-cpaktopay);

- BbIYUC/IEHVE NPOU3BELEHNS CPEAHEKBAAPATNYHOMO U NMMKOBOTO 3HAYEHWIA YCKOPEHUSI.

B.3 YacToTHbIi aHanu3

OT,EI,EI'Ibele YaCTOTHblEe COCTaBdAlOWMe CUrHana Bm6pa|4mv| MoryT ObITb BbISIBNEHbI nyTemMm npuMeHeHua pas/inyHbIX
OMNBLTPOB WM CMEKTPa/IbHOTO aHanusa. Mpu HanMuuyM A0CTATOYHbIX AaHHbIX O TUME MOALUMMHMKA PacyeTHbIM CrMoco60M
MOryT ObITb OnpefenieHbl XapaKTepHble MOALIMMNHMKOBbIE 4acCTOTbl, Ha KOTOPbIX OyAyT MPOABAATLCS pasHble AedekTbl
NOALUMMHKKA, MOC/e Yero NPOBEPSIOT Ha/MuMe WU OTCYTCTBME CYLLECTBEHHbLIX COCTaB/ISKWMX BUOpaALMM Ha 3TUX 4acTo-
Tax. Takum 06pa3oM MOXHO NOMYyYUTb MHPOPMALMI0 HEe TOSIbKO O HannuMn Aed)eKToB MOALMMHKMKA, HO U O MPUPOAE 3TWX
nedeKToB.

[na 6o5ee TOYHOrO BbiAENEHUSI COCTaBAAIOLWMX HA MOALIMMHMKOBLIX YACTOTax B YC/OBMSIX 3HAUYUTEIbHON (DOHOBOWA
B|/|6pau,vw| MoryT ObITb UCMNOJ/Ib30BaHbI MeTOoAbl KOrepeHTHOro ycpegHeHua, aganTUBHOIoO noAaB/ieHUA LWymMa WUian cnek-
TPaIbHOrO BbluMTaHWA. [pyroii MeTof aHa/jM3a CBA3aH C OnpeAesieHMeM CrneKTpasibHbIX COCTaBAAOLMX ornbatolieid cur-
Hana Bubpauun nocne ero MPOXOXAeHUs Yepe3 (hUNbTP BEPXHUX YACTOT C MOCMeAyLWMM CraXVBaHUEM WM Yepes Mo-
/I0COBOI (YUNBLTP B BbICOKOYACTOTHON 06/71acTu cnekTpa. 3TO MO3BONASET NOAABUTb HU3KOYACTOTHYIO (POHOBYH BMGpaLMio
M MOBLICUTb YYBCTBUTENBbHOCTb @Ha/IM3a K Ha/IMUM0 OTHOCUTENIbHO CNabbliX MOBTOPSOWMXCA WMMY/IbCOB, CBA3AHHbLIX C
Aedrekramu NoaLWmnnHUKa.

BapI/IaHTOM CNeKTpas/ibHOro aHasin3a ABIAETCA BblaeneHne BGOKOBLIX NOJIOC XapakTepHbIX NoALMNHUKOBLIX 4acToT,
a He camux COCTaBSIOLIMX Ha 3TMX yacToTax. [ns mccnefoBaHUs GOKOBLIX MOMOC MOXET ObiTb UCMOMb30BaH aHan3
kencTpa (onpeaensieMoro kak CrnekTp MOLLHOCTM OT siorapuddmMa cnektpa MOLHOCTM), NPUMeHsieMblii 06bl4HO A1 06Ha-
pyXeHusi edhekToB B 3y6uaTbIX 3alensieHunsix.
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B.4 AHanu3 yaapHbIX UMMNY/1IbCOB

M3BecTeH psig U3MepUTENbHbIX NPUMB0POB, AEACTBME KOTOPbIX OCHOBAHO Ha TOM, UTO Aed)eKTbl MOALWMMNHUKOB Ka-
UEHWS BbI3bIBAIOT NOSIB/IEHNE B CUTHA/Ie BUBPALMM KOPOTKMX UMMY/IbCOB, 06bIYHO HA3biBaEMbIX YAAPHLIMU MMMY/bCaMU.

BcnencTBMe BbICOKOW KPYTU3HBbI YAAPHbIX UMMY/LCOB B WX CMEKTPE MPUCYTCTBYHOT COCTAB/SIOLME HA OYEHb BbICO-
KX YacToTax. YkasaHHble npu6opbl 06HAPYXMBAIOT 3TV BbICOKOUACTOTHbIE COCTABASAIOLME U NPeo6pas’yoT MX B MNokasa-
Teslb, 3HAUYEHWE KOTOPOro CBA3aHO C COCTOSIHUEM MOALLMMHUKOB.

[JpyrMm cnoco6oM sIBAAETCs CreKTpasibHbIA aHain3 ornbatoLei yaapHbIX MMMy bCOB.

B.5 [pyrve metoapl

CyllecTByeT HECKO/IbKO MeTO[0B KOHTPO/IS, MO3BOMSIIOWMX O6HApyXmBaTb AedekTbl B MOAWMNHUKAX —6e3
u3MepeHuss Bubpauun. TakuMu MeToamu SIBNAIOTCA, B YACTHOCTU: aHa/IM3 akKyCTMYEcKOoro LiymMa, aHasin3 npoaykToB

n3Hoca (dpepporpadusa) n Ttepmorpacpusa. OfHako HU OAMH M3 NOJOOHbLIX METOAOB He MOXEeT npeTeHgoBaTb Ha YHMBeEp-
caslbHOCTb, @ B pAfe CNyyaeB VX MPYMEHEHNE HEBO3MOXHO.
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MpunoxeHune C
(pekomeHayemoe)

PYKOBOACTBO MO YCTAHOB/IEHUIO KpUTEPUEB OLEHKM BUBPALIMIOHHOTO COCTOSHUS
Mo U3MepeHNsM Ha BPaLLAIOLLMXCS Y HEBPALLAOLLMXCS YaCcTAX MalnH

C.1 PekoMeHgaumm No onpeaesieHnto rpaHnL, 30H BU6PaLMOHHOTO COCTOSIHUS

Hactoswwmii ctaHgapT sBnaseTca 6a30BbIM [JOKYMEHTOM [ pa3paboTky PyKOBOACTB MO W3MEPEHMI0 W OLEeHKe
BMOpaLUM MalLMH, NO3TOMY B HEM He YCTaHOB/IEHbl KPUTEPWUM OLEHKU BMOPALMOHHOTO COCTOSIHUA O KOHKPETHbIX BUAOB
MalLLVH.

Ecnu pykoBoAcTBa MO OLleHKe BUOPALMOHHOIO COCTOSIHMSI MallMHbl JaHHOrO BuAa OTCYTCTBYIOT, TO ee Bubpaumio
OLIeHMBAKOT Ha OCHOBE OMbiTa 3KCM/yaTauuy MallvH Takoro Xe WM CXOXero BuAa. YCTaHOBMEHWe KpUTepueB AO/MKHO
ObITb MPeAMEeTOM COr/alleHusi Mexzay MOCTaBLUMKOM M MOoKynaTenem MalluHbl. [pyv 3TOM NpUHUMAOT BO BHUMaHue
BAUAOLLUME (haKTOPbl, TakMe Kak TOYKM, HanpaBfeHust U AuanasoH 4YacToT WM3MepeHuid, NoJaT/IMBOCTb OMOpbl U YCMNOBUSA
paboTbl MaLnHbI.

Mpn HepocTaTke wuHopmauuy 06 oOueHke BMOGpPaLMM MallvHbl MOXHO BOCMO/Ib30BATLCA PeKoMeHJauMsMU
HaCTOSILLLEro NPWUIOXKEHUs, cBefeHHbIMY B Tabnuuy C.1, B OTHOLEHWU BO3MOXHbIX 3HAYEHWIA rpaHuL, 30H BMOPALMOHHOrO
coCTOsIHMSA (CM. 6.3.2.3) Npy U3MepeHNsIX BUGPaLMMN Ha HEBPALLLAIOLLIMXCS YaCTSIX.

Ta6nmua C.1 — [uanasoHbl TUMUYHLIX 3HAYEHWI rPaHWL, MEeXAy 30HaMW BMOPALMOHHOTO COCTOSIHWSI ANS U3MEPEHWUi
BUGPALIMM HA HEBPALLIAIOLLIMXCSA YacTaX

[JanaszoHbl TUMUYHbLIX 3HAYEHWIA FpaHnLL Mexly 30HaMV BUGPALIMOHHOTO COCTOSIHUA [/151 U3MEPEHWIA
cpefHeKBaApaTUYHbIX 3HAYEHWA CKOPOCTH, MM/C

0,28 0,28
045 045
0,71 0,71
1,12 1,12
paHvua mexay 30Hamu
1,8 A/B o1 0,71 no 4,5 18
2,8 2,8
MpaH1ua Mexay 30Hamm
4,5 B/C o7 1,8 00 9,3 45
7,1 7,1
MpaHnua Mexay 3o0Hamm
9,3 C/D o1 4,5 po 14,7 9,3
11,2 11,2
14,7 14,7
18 18
28 28
45 45
MpumeyaHnel — MpvBeAeHHble B TabnuUe [aHHble NpefHasHayeHbl A1si MPUMEHEHWS TOSIbKO B OTHOLLE-

HUWM MalUWH, 415 KOTOPbIX OTCYTCTBYIOT CTaHAapTM30BaHHble PYKOBOACTBA M HET AOCTATOYHOTO OMbITA B YCTAHOBMEHWU
KpMTEPMEB BUGPALIMOHHOIO COCTOSIHWS MO pe3y/ibTaTaM aKcnayaTauum.

MpumeuyaHne 2 — [N MalnMH MaslbiX pPa3MepoB (TakuWxX Kak 3/eKTpoABUraTeNnin MOLIHOCTbIO Ao 15 KBT)
rpaHuLpl 30H 06bIMHO GyAyT B HWbKHel 06nacTy Ayanas3oHa BO3MOXHbLIX 3HAUYEHWI; A1s KPYMHbIX MalmH (Hanpumep,
NepPBUYHOTO ABWUraTENst HA MOAAT/IMBOI OMOPe B HAMpaBfIEHWUWN U3MEPEHWIA) TpaHuLbl 30H 06bIYHO GyayT B BEpxHei 06-
NacTn ayanasoHa BO3MOXHbIX 3HAUEHWIA.
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LlonoNHUTENBHO MOXHO MPUHATL BO BHUMaHWE, YTO, Kak NpaBusio:

a) AN MalvH MasbiX pa3MepoB (Takux Kak 3MeKkTpoaBuUratenin MoLWHOCTb0 A0 15 KBT) rpaHulbl 30H 06bIYHO GyayT
B HWXHel 06/1acTy guanasoHa BO3MOXHbIX 3HAUYEHNI;

b) AN KpynHbIX MawwvH (Hanpumep, NEpBUYHOTO ABUratesis Ha MNoAaT/MBOMA onope B HanpaB/ieHUM U3MepeHWit)
rpaHunLbl 30H 06bIYHO ByaYyT B BEpXHel 06/1acTh gnana3oHa BO3MOXHbIX 3HAUYEHWA.

[aHHble, npuBegeHHble B Tabnuue C.1, MOryT CAyXWTb NPegMETOM O0OCYXAEHUS MeXAy MOCTaBLMKOM W MoKynarte-
NleM MallvHbl C Lefbio cornacoBaTb 060CHOBaHHbIE, HE 3aBbilLeHHble TpeboBaHWA K MalumHe. B KOHEYHOM uTore 4vmcno-
Bble 3HAYEHUsI rpaHnL, 30H BCeraa J0/MKHbI ObiTb NPeAMETOM TaKOro COralleHusl.

[LaHHble, npuBefeHHble B Tabnuue C.1, He cnedyeT MPUMEHSITb B OTHOLLUEHUM OLEHKM BubGpauun Banos. Kputepuu
ans Bubpauum BasioB GyAyT B elle 60nblueli CTeneHy YyBCTBUTEsIbHbI K OCOOEHHOCTSIM KOHCTPYKLMW MallWHbl, B 4acT-
HOCTK, K TOYKaM U3MepeHni 1 NoAaT/IMBOCTU OMOPbI.

MpumeyaHne — Eule OAHOM NPUYMHOI, MOYeMy B HACTOSILLEM MPUIOXKEHUM HE PacCMaTpUBAKOTCS BO3MOXHbIE
3HAUYEHUs1 TpaHuL, 30H BMBPALMOHHOIO COCTOSIHWS A1t M3MepeHuii BuGpauvy BasioB, SIBMISIETCS TO, YTO HA MpakKTUKe Mno-
[OGHble M3MEepeHUsl MPOBOAAT AJis OFPaHUUYEHHOTO Kiacca MalluuH, M 1A MOJ06HbIX MaluMH O06bIYHO YXe paspaboTaHsbl
COOTBETCTBYHOLLME CTAHAAPTU30BAHHbIE PYKOBOACTBA.

C.2 O6ulee pyKOBOACTBO MO ONpeae/ieHnto KpUTepMeB BUGPALIMOHHOTO COCTOSIHWUSI MO U3MEPEHMAM
BUGpaLMN HA HEBPALLAOLLNXCS YacTAX

KpuBble, COOTBETCTBYHOLLME KPUTEPUIO CPEefHEKBAAPaTMUHOTO 3HAYEeHWs CKOPOCTU 'V,
pucyHKe 9, MOTyT 6bITb OnMcaHbl hopmysoi

MM/C, n306paxeHHble Ha

rms’

w = Abound (C.1)

rae Vv, — KpUTepuii MOCTOSIHHON CpefHeKBafpaTUYHOWA CKOPOCTW, MNPUMEHSEeMbI 1S 30Hbl A B AuanasoHe 4acToT
mexgy f, n f mm/c;

Z,ound — KO3MMLMEHT, onpeaensiowmii rpaHnLbl 30H (Hanpumep, npejesibHoe 3HauYeHWe A1 30HbI A MOXET ObITb

nosnyyeHo npu Z, ¢ = 1, ana 30l B — npu Z, . = 2,56; anga 30Hbl C — npu Z, 4 = 6,4). [JaHHblil Koad-
(PrUMEHT MOXET 3aBMCETb OT PaboYMX XapakTepPUCTMK MallWHbl: CKOPOCTW, Harpysku, AaBfieHus, pacxoja u
T.N,;

f,, f, — 4acToTbl, MeX/y KOTOPLIMU NPUMEHSIKOT KPUTEPUI NOCTOSHHO CkopoCTH, L
f,, — yacToTa, npuHuMatolasn sHaveHus f, = f gna f< fyv\fW =fpnaf> fy, ru;
f, — uacTtota, npuHumaiowan sHavenmna f, = fgnaf<f uf, =1 qnaf>1, Iy,
f — vacToTa, Ana KOTOPOIi ONpeAensoT NpeAenbHoe 3HaveHne y, ., 'u;

K, T — NOCTOAHHbIE, 3aBMUcALlME OT BUAa MaLLUNHbI.

[N1s1 HEKOTOPbIX MalUMH BO3MOXHO YCTAHOBJ/IEHWE KPUTEPWSI MOCTOSIHHOM CKOPOCTU BO BCEM [AManasoHe 4acToT u3-
MepeHWii BMECTO KPVBbIX, MOKa3aHHbIX Ha pUCYHKe 9.

MpumeyaHne — Tlloka3zaHHble Ha puUcyHke 9 4acToTbl fu n ABNAKTCA COOTBETCTBEHHO BerHeI?I N HWXHe

rpaHMLamm auanasoHa 4acToT U3MEPEHUIA LLIMPOKOMOMOCHON BUGpaLuu.
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MpwnnoxeHne D
(cnpaBo4HoOE)

BeKkTOpHbIi aHaIM3 N3MeHeHUn BUGpaymmn

D.1 O6wme nosoxeHus

Kputepun oueHkn BUOPALMOHHOTO COCTOSHWA MalUuvHbl OCHOBLIBAIOTCH HA M3MEpPeHHOM YPOBHE YCTaHOBMBLUECA
BMOpaLUMM U NOGLIX WM3MEHEHMsIX 3TOr0 YpPOoBHSA. OfHAKO B HEKOTOPLIX C/yvasix WU3MeHeHusi Bubpauum MoryT 6biTh
3adoKCMpoBaHbl TOSIbKO C MOMOLLBI aHanM3a OTAefbHbIX YACTOTHbIX COCTaB/SOWMX. TakMe U3MEHEHWs He paccmart-
pYIBaIOTCS B OTHOLLEHMM YAaCTOTHbIX COCTAB/AOLLMX, HECUHXPOHHbIX C BpalleHnem Bana.

MonyyeHHbI B pe3ynbTaTe U3MeEpeHWii B YCTAHOBMBLLEMCS peXuMe paboTbl MallUuHbl CUTHasT LUMPOKOMOOCHO
BMOpaLMM MMEeT C/IOXHbI/A XapakTep U BKIYaeT B CeGsi pasHble 4acTOTHble cocTaB/siiowme. Kaxgasa U3 3Tmx
COCTaBNAWLWMX OnpefensieTcs ee 4acTtoToW, amnauTygon u pasoii OTHOCMTENbHO HEKOTOPOro W3BECTHOT0 Havana
oTcyeTa. CTaHAapTHblE CpeAcTBa M3MEpeHUid, NPUMEHSIEMbIe A/ KOHTPONS BUGPALMOHHOTO COCTOSIHUSA, U3MEPSIOT 0O6LLMIA
YPOBEHb CUTHa/MIA U He pa3fensiioT ero Ha OoTAeflbHble YacTOTHble cocTasfisiiowme. NpuMeHeHWe CpeacTB € 60/bLIMMU
OYHKUMOHAIbHLIMA  BO3MOXHOCTSMU NO3BOASIET ONpefenvTb amnantygy W asy Kaxaol YacTOTHOW COCTaBAAOLLEN,
4TOGbI MO UX M3MEHEHUSIM CYIMTb O BO3MOXHbIX MPUUYMHAX aHOMa/IbHOTO NOBEAEHWSI MaLLUHbI.

3HaunTeNbHble U3MEHEHWSI OTAESIbHbIX YaCTOTHLIX COCTaB/ISIIOWMX He BCerfja B TOW e CTeneHu oTpaxatTcs Ha
o6Lei Bnbpayun B LUMPOKOWA NOSIOCE 4acToT, NO3TOMY KPUTEpPWIl 06Lei Bnbpaumn MOXET ObiTb AOMNOSHEH U3MEPEHUAMMU
(pa30BbIX COOTHOLLIEHWIA.

D.2 BaXXHOCTb OLEHKU N3MEHEHUNS BEKTOpA

Ha pucynke D.1, npefcTaBnsioweM coboil rpauk B MONSPHbIX KOOpAMHATaX, MOKa3aHO W3MEHeHWe BeKTOo-
pa OAHON M3 4aCTOTHbIX COCTaB/IALWIMX CUTHaNa BUOpaUMKU CNOXHOA opmbl. Bektop [l; COOTBETCTBYET WCXOAHOMY
yCTaHOBMBLUEMYCA  BMOPALMOHHOMY  COCTOSIHWIO  MallWHbl,  XapakTepusyemoMmy CpefHekBagpaTWyHbIM  3HaYeHueMm
ckopoct 3 Mm/C 1 hasosbiM yriom 40°. Bektop [l, COOTBETCTBYET YCTaHOBMBLUEMYCA BUOPALMOHHOMY COCTOAHMIO noce
HEKOTOPbIX W3MEHEHW COCTOAHMSA MallvHbl WU OonpefensieTcs cpefHekBagpaTuyHbIM 3HayYeHneM ckopoctu 2,5 mwm/c
npu dasosom yrne 180°. N3 pucyHka D.1 BMAHO, YTO XOTS CpefHeKBafpaTUyHOe 3Ha4yeHVe CKOPOCTW YMEHbLUWIOCh Ha
0,5 mwm/Cc, UCTMHHOE uW3MeHeHWe BUOpauuyM XapakTepu3yeTCcs BEKTOPOM MOAy/lb KOTOpOro pasBeH 5,2 mMwm/c, 4TtOo B
10 pa3 6osfblue TOro 3HaAYeHWs, KOTOpOe MosyvaeTcs NpuM CpaBHEHUW abCOMIOTHLIX 3HAYEHUA AAHHON cocTaBNAoLLEen
BMbpaunun.

D.3 KOHTpO/b M3MeHeHWii BeKTopa BUGpauun

MpUBEAEHHbIE MPUMEP SPKO  WMIIOCTPUPYET BO3MOXHOCTM KOHTPOS W3MEHeHWi BekTopa BuGpauun. OaHako
cnefyeT MMeTb B BUAY, YTO 0OLMII BUOPALMOHHBIA CUrHA/T COCTOMT U3 PSiAA YACTOTHLIX COCTABASIOWMX, U A8 Kakaoi
M3 HUX MOXHO (PUKCMPOBAaTb CBOE M3MEHeHMe BekTopa. Kpome Toro, HeflonycTMMOe W3MEHeHWe BeKTopa [A/1sl OAHON u3
COCTaB/ISAOWMX MOXET 6biTb BMOMHE NpUemMnemMo Ans Apyroii. MosToMy B HACTOALEM CTaHAapTe KpuTepuin UsMeHeHus
BEKTOPA OTAE/bHbIX YACTOTHbIX COCTABMSAOLLMX HE YCTAHOB/IEH.
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, - B
aynem |4, - A;1 = 5,2 mm/c (Npn nsmeHeHnn moayna sektopa |4,| - [/l = -0,5 mm/c)

PucyHok D.1 — CpaBHeHWe U3MEHEHNS BEKTOPA U U3MEHEHWs1 MOAY/s1 BEKTOpa 4715 OAHOM
yac 7 aBnsioLLen
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Mpunnoxenne A
(cnpaBo4HoE)

CBefeHUsi 0 COOTBETCTBUN CCbITOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB HALMOHAIbHBIM
N MEXrocyAapCTBEHHbIM CTaHAapTaM

Ta6nuua JA. 1

O603Ha4YeHMEe CCbINTIOYHOTO CreneHb O603Ha4YeHe N HaMMeHOBaHNe COOTBETCTBYHLEro HauMoHa/1bHOro,
MeXAyHapoaHOro ctaHgapTa COOTBETCTBUA MeXrocyapCTBeHHOro ctaHgapTa
1ISO 2954 IDT FOCT P NCO 2954—2014 «Bubpaums. KOHTpONb COCTOSAHMA MalUWH
no pesynbTatam M3MEpPEeHWn BubpauuM Ha HeBpalLalLWUXCH 4acTsax.
TpeboBaHus K cpecTBamM U3MepeHuin»
1ISO 5348 IDT FOCT NCO 5348—2002 «Bubpauus un ygap. MexaHuyeckoe Kkpense-
HVe aKkcenepoMeTpoB»
ISO 10817-1 IDT FOCT NCO 10817-1—2002 «Bubpauyunsi. Cuctembl M3MEPEHUA BUO-

pauun BpalLatolmxcst BanioB. YacTb 1. YcCTpoiicTBa AN CHATUS CuUr-
Ha/I0B OTHOCUTE/IbHOI U abCOMOTHOI BUBpauun»

BETCTBUA CTaHOAAaPTOB:

MpumeyaHne — B HacTosLiel TabnuLe UCNo/b30BaHO creytollee yCcoBHOe 0603HaueHne CTeneHm cooT-

- IDT — naeHTUYHbIe CTaHAapThl.
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Bnénunorpadus

Reciprocating internal combustion engines — Performance — Part 5: Torsional vibrations

Mechanical vibration — Evaluation of machine vibration by measurements on rotating
shafts — Part 2: Land-based steam turbines and generators in excess of 50 MW with normal
operating speeds of 1 500 r/min, 1 800 r/min, 3 000 r/min and 3 600 r/min

Mechanical vibration — Evaluation of machine vibration by measurements on rotating
shafts — Part 3: Coupled industrial machines

Mechanical vibration — Evaluation of machine vibration by measurements on rotating
shafts — Part 4: Gas turbine sets with fluid-film bearings

Mechanical vibration — Evaluation of machine vibration by measurements on rotating
shafts — Part 5: Machine sets in hydraulic power generating and pumping plants

Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 2: Land-based steam turbines and generators in excess of 50 MW with normal
operating speeds of 1 500 r/min, 1 800 r/min, 3 000 r/min and 3 600 r/min

Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 3: Industrial machines with nominal power above 15 kW and nominal speeds
between 120 r/min and 15 000 r/min when measured in situ

Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 4: Gas turbine sets with fluid-film bearings

Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 5: Machine sets in hydraulic power generating and pumping plants

Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 6: Reciprocating machines with power ratings above 100 kW

Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 7: Rotodynamic pumps for industrial applications, including measurements on
rotating shafts

Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 8: Reciprocating compressor systems

Condition monitoring and diagnostics of machines — Vibration condition monitoring
Industrial fans — Specifications for balance quality and vibration levels
Industrial fans — Method of measurement of fan vibration

Mechanical vibration — Vibration of rotating machinery equipped with active magnetic
bearings

Rolling bearings — Measuring methods for vibration

Mechanical vibration — Methodology for selecting appropriate machinery vibration stan-
dards

Mechanical vibration — Rotor balancing

Mechanical vibration — Torsional vibration of rotating machinery — Part 1: Land-based
steam and gas turbine generator sets in excess of 50 MW

Rotating electrical machines — Part 14: Mechanical vibration of certain machines with shaft
heights 56 mm and higher— Measurement, evaluation and limits of vibration severity

Torsional vibration of drivelines — Calculation, measurement, reduction

Measurement of structure-borne sound of rolling element bearings in machines and plants
for evaluation of condition
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[24] VDI 3836 Measurement and evaluation of mechanical vibration of screw-type compressors and Root
blowers; Addition to ISO 10816-3

[25] VDI 3838 Measurement and evaluation of mechanical vibration of reciprocating piston engines and
piston compressors with power ratings above 100 kW; Addition to ISO 10816-6

[26] VDI 3839 (all parts) Instructions on measuring and interpreting the vibrations of machines

29
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YK 621.9:534.1.08:006.354 OKC 17.160

KntoueBble C/I0Ba: MaLUWHbI, BUOPALMS, U3MEPEHUS], BUOPALMOHHOE COCTOSIHUE, KPUTEPU OLIEHKM, KOHTPOSTb
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