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Mpeaucnosune

Llenn n npuHumnbl ctaHaapTusaummn B Poccuiickoii degepaummn yctaHoBNeHbl PegepasibHbIM 3aKOHOM OT
27 pekabpsa 2002 r. N» 184-d3 «O TeXHUYECKOM PEerysinpoBaHnn», a npasuaa NPUMEHEHN HaLuWOHa/IbHbIX
ctaHgapToB Poccuiickonn degepaunn — FOCT P 1.0—2004 «CTtaHgapTu3saumsa B Poccuiickoli degepauum.
OCHOBHbI€e NOTOXEHUNSA»

CBepfeHnsa o ctaHgapTte

1 NOATOTOBJ/IEH OTKpbITbIM akuMoHepHbIM obwecTtBoM «BHWMM» (OAO «BHWMM») Ha ocHoBe
CO6CTBEHHOrO ayTEHTMYHOrO NepeBoja cTaHgapTa, ykasaHHOro B nyHkre 4

2 BHECEH TexHnyeckum KomuteToM no ctaHgaptusaummn TK 307 «MogWnnHUKN KadeHns»

3 YTBEPX/AEH VI BBEAEH BAENCTBWE Mpukazom deaepanbHOro areHTCTBA MO TEXHUYECKOMY pery-
JINPOBAHUIO N MeTponorum ot 23 masa 2006 r. No98-ct

4 HacToswuii cTaHgapT ABAsSeTCA MOANMULNPOBaHHbIM MO OTHOLLEHUIO K MeXAYHapoAHOMY CTaHAapTy
N CO0 15242-1:2004 «MogWwnnNHUKN KavyeHnsa. MeTobl namepeHuns suépaumn. Yactb 1. OCHOBHbIE NOMOXEHUS»
(ISO 15242-1:2004 «Rolling bearings — Measuring methods for vibration — Part 1: Fundamentals». MOD)
nyTeM BHECEHUS TEXHUYECKUX OTK/IOHEHWU, 06 bACHEHNE KOTOPbIX NPUBEAEHO BO BBeAEHUU K HacToslemy
cTaHpapTy

5 BBE/JEH BIEPBbIE

NHopmaumsa 06 M3MEHEHUSAX K HACTOsILEMY CTaHAapTy Ny6/MKyeTCsi B eXerofHo 13gaBaeMoM
MH(OPMaLUMOHHOMYKa3aTefne «HauoHabHble CTaH4ap Thi», @ TEKCT U3MEHEHU MMONPaBOK — BeXeMe-
CAYHO M34aBaeMbIX MHOPMALMOHHbIX yKasaTenax «HaunoHanbHble cTaHgapThi». B ciydas nepecmoTpa
(3aMeHbl) M 0 TMeHbl HACTOSILLErO CTaHAapTa cooTBeTCTBYlOLWEee yBeloM/ieHne 6yAeT ony6/IMKOBaHO
B €KEMEeCSIYHO M34aBaeMOM MH(POPMaLMOHHOM yKasaTesne «HayMoHa/ibHble CTaHaapThi». COOTBETCTBY-
towasi MHhopmauusi, ysefoMeHe Y TEKCT bl pasMeLatlo T Csl Takke B MH(POPMaLMOHHOM cucTeMe 06LLero
Nnonb30BaHMA — Ha oMLMa/IbHOM caiiTe ®BAepanbIioro areH TCTBa N0 TEXHUYECKOMY PeryiMpoBaHuio n
MeTpPoIorun BceTu MHTepHeT

©CTaHgapTuHhopm. 2006

HacToswmii ctaHAapT He MOXeT 6bITb MOTHOCTBLIO NN YAaCTMUYHO BOCNPOU3BEAEH, TUPAXMPOBaH 1 pac-
npocTpaHeH B kayecTBe odhuLManbHOro n3gaHus 6es paspeleHna dPefgepasibHOro areHTCTBa N0 TEXHNYECKO-
My PerysimpoBaHuio 1 MeTposiorumn
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BeBegeHve

HacToswwuii ctaHAapT ABAseTcAa MOANMMLMPOBAHHbLIM MO OTHOLLUEHUIO K MeXAYHapoAHOMY CTaHAapTy
NCO 15242-1. MNpun 3TOM AOMNOAHUTE/bHbIE MOMIOXKEHUS, YYnTbiBaloLWme NOTPe6HOCTU HaUMOHa/IbHOW 3KO-
HOMWKN U OCOBEHHOCTM HauMOHa/IbHOW cTaHgapTu3auuun, npmeedeHbl B 6.1.2, 8.3.2 N TEpMUHOMIOTNYECKON
ctatbe 3.16, KOTOpble BblAe/eHbl OANHOYHOWN BEPTUKa/IbHOW NMHMENR, pacnoNIOXEHHOWN cnpaBa OT TeKkcTa.
Tpeb6oBaHusa 6.1.2 fo6aBneHbl B CBA3M C TeM, 4To B Pocculickoli ®eaepaumn LUIMPOKO PacnpoCcTpaHeHo 13-
MepeHne BuGpaunn MalnH U MEeXaHU3MOB, B YaCTHOCTU MNOALIMMHUKOB KayeHUs Mo BUOPOYCKOPEHUIO.
MyHKT 8.3.2 fo6aB/ieH BCOOTBETCTBUM C NosIoXeHuAmMn FOCT 8.563, TOCT NCO 5725-1 uTOCT UCO 5725-6,
B KOTOpbIX TpebyeTcsa oTobpaxaTb XapakTeEPUCTUKM TOYHOCTU METOAO0B M3MepeHUin. TepMUHoMornyeckas
cTtaTbsl 3.16 fo6aBneHa, MOCKO/IbKY OnpefesiiemMbli TEPMUH MPUMEHSETCA Kak B MCMOMIb3yeMOM, Tak U B
MoaucnumpoBaHHOM cTaHaapTe.

YunTbiBas Tpe60BaHNSA HaLNOHA/IbHOW SKOHOMMKM MO AOCTMXKEHWNIO 60/1bLUeli 4OCTOBEPHOCTU U TOYHOC-
TV U3MepeHUiA, pacluMpeHbl YacTOTHbIN U AUHAMUYEeCKNA Anana3oHbl U3MepeHns BUGpaLumn n cyxeHbl noss
[ONYyCKOB aMN/INTYAHO-4aCTOTHbIX XapakTepucTuK BubponpeobpasoBartensa u uibTPoB, BBeAeHbl TpeboBa-
HUA MO N3MEPEHUIO OKTaBHbIX U TPETbOKTaBHbIX CMEKTPOB. B CBA3M C 3TUM U3MEHEHbI PUCYHKU 3 1 4, KOTOpble
Bble/1eHbl BEPTUKaSIbHOW INHMEN, PaCNOIOXEHHONM cneBa OT 3TUX PUCYHKOB. B 6.2.1 BCBA3N CITUM U3MEHEH
HWXHWUIA Npeaen 4acToTHOro AnanasoHa ¢ 50 Ha 20 Y. KOTopbIli BblAe/IEH B TEKCTE KYPCUBOM. 6.2.2. KOTOpbIIA
Bblfe/NieH BEPTUKa/IbHOM NIMHMEN, pacnofioXeHHON ceBa OT TeKCTa, AONO/IHEH TPe6oBaHMAMN MO N3MEPEHUIO
OKTaBHbIX N TPETbOKTaBHbIX CNEKTPOB. B NyHKTe 6.4.2 n3aMeHeH BepXHWU npeaen AMHaMMUUYeCcKoro gmnanasoHa
¢ 3000 Ha 10000 MKMm/c, KOTOpPbI BblAeNEH B TEKCTE KYpPCMBOM. Bce 3T U3MEHEHUs BIEKYT aBTOMaTM4eckoe
BbINOJSIHEHNE TpeboBaHW MCNOb3yeMOro cTaHaapTa Npu BbINOSHEHUN TpeboBaHWn MOAUMULMPOBAHHOIO
cTaHpapTa.

MN3meHeH NYyHKT 7.2. cogepxalunii TpeboBaHMs KOKpyxXatoLen cpee. B uensax ynpoleHns nosib3osBaHuns
CTaHA4apTOM BMECTO CCbIJIKM Ha TpU MeXAyHapoAHbIX cTaHaapTa MCO npuBefeHbl KOHKPETHble A0MNYCKW NN
napameTpoB atmocdepbl. [pn 3TOM BbINOAHEHNE TpeboBaHWi MOAMMULMPOBAHHOIO CTaHA4apTa aBToMaTu-
YeCKuM BNeKyT BbINO/IHEHMe TpeboBaHN NCNOb3yeMOro cTaHaapTa.

B mogudvumpoBaHHOM cTaHgapTe fob6aBneHo npunoxeHue b. farolee COOTHOLWEHNE MEXAY YacToT-
HO-AVHaMUYeCKMMN AnanasoHamu 415 4aTYNKOB BUGponepemMeLleHns. BUBPOCKOPOCTU 1 BUBpOycKopeHus. B
CBA3N € 3TUM 5.5.3 AONONHEH BblAE/IEHHOM KYPCYBOM CCbIJIKOW Ha 3TO NPUIOXKEHME.

CTpyKTypa v Hymepaums CTPYKTYPHbIX 3/7IEMEHTOB He N3MeHeHa, flo6aBrieHa Hymepauusa ab3aues BHYT-
Py CTPYKTYPHbIX 3/1EMEHTOB MCNO/Ib3YEMOro cTaHgapTa.

HacToswwnii cTaHgapT SBAsSeTCA NepBOi YacTbio cTaHAapTa nog O6LWMM 3aro/ioBKOM «[oALNMHUKA
KayeHunsi. MeTobl n3MepeHus Bubparmm», COCTOALEro U3 caeayoLmnx YacTe:

- Yactb 1. OCHOBHbIE NOMOXEHUS;

- YacTb 2. PagunasibHble 1 paguasibHO-yNopHbIe LapuKOBbIe MOALWMUIMHUKN;

- YacTb 3. PagmanbHble posiMKOBble chepruyeckme N KOHUYeCKne NoALWNMHNKN;

- YacTb 4. PagunasibHble POJSIMKOBbIE NOALUNMHUKNA C KOPOTKUMWU LUNHAPUYECKUMU POSINKaMW.

Bce ykasaHHble 4acTu ABASAIOTCA MOAMMULNPOBaHHBbIMM MO OTHOLLEHWIO K COOTBETCTBYIOLNM YacTaM
MexayHapoaHoro ctaHgapta MCO 15242.
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FOCT P 52545.1—2006
(NCO 15242-1:2004)

HALULWMWOHA/NbHBLIN CTAHAOAPT POCCUNCKOMN PELEPALUMN

MoAWNNHNKN KaYOHUS
METOAbl NBMEPEHNA BUBPALIA
YacTtb 1
OCHOBHbIE MOMIOXEHUS

Rolling bearings. Measuring methods for vibration. Parti. Fundamentals

[Narta Beegenna — 2007—01—01

1 O6nacTb NpUMeHeHUA

HacTosiwumii ctaHgapT onpefenseT MeToAbl NU3MePeHUs BUGPaLUn NoAWNMHNKOB KayeHUsl B yCTaHOB-
NEHHbIX YC/TOBUSIX U3MEPEHWiA, MeToAbl KJIMGPOBKN 1 MPOBEPKM TOYHOCTU NPUMEHSIEMbIX A1 3TOr0 N3Mepu-
TeNbHbIX CUCTEM.

2 HopmaTWVBHbIE CCbIIKU

B HacToOALWEeM cTaH4apTe UCNO/Ib30BaHbl CCbIIKW Ha criefytlolme cTaHaap Tbl:

FOCT P MCO 5725-1—2002 To4YHOCTb (MPaBU/IbHOCT b U MPELN3NOHHOCTb) METOA0B M pEe3yNbTa-
TOB n3MepeHuii. YacTb 1 OCHOBHbIe NOSIOXEHUS 1 ONpeaeneHns

FOCT P UCO 5725-6—2002 To4YHOCTb (MPaBU/IbHOCT b U NPELN3NOHHOCT b) METOA0B pe3ynbTa-
TOB U3MepeHuii. YacTb 6. icnonb3oBaHme 3HaYeHU TOYHOCT U Ha Npak T nke

FOCT 520—2002 (MCO 492—94. NCO 199—97) MNoAWMNHNKM KavyeHns. ObLyme TeXHUYEeCcKne ycro-
BUA

FOCT 12090—80 YacTOThbl 415 aKyCTUYECKUX u3MepeHuii. MpegnoyTuTenbHble psagbl

FOCT 16819—71 [lpunbopbl BU6PON3MEPUTB/bHbIB. TePMUHBbI 1 ONpeaeneHns

FOCT 24346—80 Bubpauus. TepMuHbl onpegeneHns

FOCT 24347—80 Bubpauus. O603Ha4YeHUs U egUHULLbI BENNYWH

FOCT 24955—81 ToAWNNMHUKN Ka4YeHUSA. TepMUHbI M onpeaeneHns

FOCT 25347—82 OCHOBHble HOPMbI B3anMo3amMmeHAeMocTU. EgnHas cmcTema AONyCKOB 1 NOCaoK.
Mons gonyckoB v pekoMeHAyeMble nocagku

NMpumeuyaHue — MNpy NONb30BAHMN HACT OALWMM CTaHLAPTOM Le/Iecoo6pasHo NPOBEPUTb AeiicTBUe CChl-
NIOYHBIX CTaH4apTOB B MHDOPMaLMOHHOI CUCTeMe 06LLEero nonb3oBaHus — Ha ogmumansHom caiiTe defepansHoro
areHTCTBA N0 TEXHNYECKOMY PETY/IMPOBAHMIO N METPOIOrNA B CeTU VMIHTEepHET WM MO eXEerogHo U3gasaeMoMy
MHOPMaLMOHHOMY YKasaTeno aHaunoHabHble CTaH4apThi», KOTOPbI ONy6/1MKOBaH N0 COCTOAHMIO Ha 1 AHBapsA
TeKyLero roga, 1 no COOTBETCTBYIOLWMM EXEMECAYHO N34ABAEMbIM UH(OPMALMOHHLIM yKa3aTesaM, ony6/IMKoBaH-
HbIM B TeKyLeM rogy. ECnn cCblfIouHbIi CTaHAapT 3aMeHeH (M3MeHeH), TO NpW NoMb30BaHWM HACT 0SLLMM CTaHzap-
TOM cnesyeT PpyKOBOACTBOBATbCS 3aMEHEHHbIM (U3MEHEHHbIM) CTaH4apTOM. EC/v CCbIIOUHbIV CTaHAapT OTMEHEH
6€e3 3aMeHbl, TO NOMOXeHNe, B KOTOPOM [jaHa CCbisIka Ha HEro, NPUMEHsIe T Cs BYaCTU, HE 32T parnBaloLLei 3Ty CCbifKy.

M3paHne ouynanbHoe
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3 TepmMuHbI N onpegeneHns

B HacToswem ctaHgapTe npuMeHeHbl TepMuHbl no TOCT P NCO 5725-1, TOCT 520, TOCT 16819,
FOCT 24346. TOCT 24347. TOCT 24955. a Takxe criegylouie TepMUHbI C COOTBETCTBYOLMMU onpeaerne-
HUAMN:

3.1 norpewHOCTb BpalweHua (error motion): PagnanbHoe, oceBoe UK Yri0BOe OTK/TOHEHWE OCK Bpa-
LeHMsA. MUCKloYaa nepemelleHusi, cBsidaHHble C MU3MEHeHMeM TeMmmnepaTypbl WUAW Harpysku, npuaaraemor
N3BHe.

3.2 XecTKocCTb (stiffness): OTHOWEHNE N3MEHEHNA YCUNNA (MU KPYTALLEro MOMEHTa) KCOOTBETCTBYIHO-
LLieMy M3MEHEeHUI0 NocTynaTesIbHOro (M1 BpalwaTe/ibHOro) CMeLeHns ynpyroro a/ieMeHTa.

3.3 Bubpaywus (vibration): iameHeHne BO BpeMeHM 3HA4YEHUNS BENIMUNHBI, ONUCbIBAIOLLEN ABUXEHWE NN
NON0OXeHNe MeXaHNYeCKOM CUCTEMbI, eC/TN 3TO 3HaYeHNe NoNnepeMeHHO MeHAEeTCs B 60/1bLUYI0 U MOHbLLYIO CTO-
POHbI OT HEKOTOPOTro CPeAHEro NN UCXOAHOrO 3HaYEHNS.

3.4 npeo6pasoBaTesnb (transducer): YCTpOlCTBO, NpefHa3HayeHHOe A1 BOCMPUATUA 3Heprun ot
OfiHOVi CMCTeMbI M Nepegayvn 3Heprum K4pyroli cncteme TOroxe IM6o Apyroro Tmna 1akum ob6pasom, 4To Tpeby-
eMble dHepreTuyecKmne xapakTepnuCcTMKM Ha BXoJe NPosBASIOTCSA Ha BbIXoge.

3.5 anekTpomexaHunuyecknii gatunk (electromechanical pickup): NpeobpasoBaTtesnb, BO36YXAaeMbIiA
3Heprueli MexaHM4eckol cucTembl (CxaTueM, ycunivem, nepemeleHmemM v T. 4.) 1 nepefaroLinii 3Hepruo K
3N1EeKTPUNYECKOli cMcTeMe Ui Hao6opoT.

3.6 BubponepemewoHne (nepemewieHne) (displacement): BektopHas BesMunMHa, onpegenstowas
M3MEeHEeHM1e NOMTOXEHNA Tesla UM YaCcTULbl MO OTHOLLEHUIO KCUCTEeMe oTcUeTa.

3.7 BubBpOCKOpocCcTb (CKopocThb) (velocity): BekTopHas BeniMunHa, onpegensiouias NpoMsBogHyo BUG-
ponepemeLleHns No BPEMEHW.

3.8 BubpoyckopeHue (yckopeHue) (acceleration): BekTopHasa BennunHa, onpegenisaioLlias npon3Bos-
HY0 BUOPOCKOPOCTM MO BPEMEHMU.

3.9 BosHOBOW hunbTp (hunbTp) (Wave filter): YcTpoiicTBO, NpeaHa3HauYeHHoe A/1s1 pa3fesieHns Kose-
6aHunii Ha OCHOBEe UX 4acTOTbl 1 MMeloLee OTHOCUTE/IBHO Masioe 3aTyxaHue konebaHwuii B ogHol nnu 6onee
noJsiocax 4acToT M OTHOCUTE/IbHO 60/bLUIOE 3aTyXaHue KonebaHuii Ha pyrnx yactorax.

3.10 nonocosoii hunbTp (band-pass filter): dunbTp, MeEOLWN eANHCTBEHHYO NOSIOCY NPONYCKaHWs,
NPOCTMPAIOLLYIOCS OT HUXXHEN rPaHUYHON YacTOTbl, 66/1bLueid 0. 4,0 BepXHEel rpPaHNYHON 4acToThbl.

3.11 nonoca nponyckaHus nosaocosoro ounabTpa (nosioca nponyckaHusa) (pass-band): Monoca
HaCTOT MeXAy BEPXHEN U HMXHEN rPaHNYHbIMW YacToTaMu.

3.12 HOMUHa/IbHble BEPXHAA U HUXHASA TPaHUYHble YacTOTbl MNOSIOCOBOro ousbTpa (BEPXHASA U
HWXHAA rpaHnyHble YacToTbl) (nominal lower and upper cut-off frequencies) fBu fH YacToTbl Bbille 1 HUxXe
4aCTOTbl MaKCUMa/IbHOM YYBCTBUTENLHOCTU (hUbTPa, NPU KOTOPbIX HYBCTBUTENBHOCTb K CUHYCOMAaIbHOMY
curHany Ha 3 Ab HMXe MakCUManbHOW YyBCTBUTE/TbHOCTW.

3.13 cpegHekBagpaTMyeckoe 3HavyeHMe BUMBGPOCKOPOCTM (root-mean-square velocity; r.m.s. MMS

(0) V&K, (f). mKm/c, <3a BpeMeHHO uHTepsBan T>: KopeHb kKBaApaTHbI U3 CpefHero 3Ha4eHnsl KBaApaToB 3Have-
HWUIA BUBPOCKOPOCTH, B3ATbIX BO BPEMEHHOM NHTepBasne.

MpumeyvyaHune — CpeaHeKkBaapaTUUECKOe 3HAYEHME MPUMEHNMO TakXe K BAGPONepPEMELLEHNIO N BUGPOYCKO-
peHuio.

3.14 akcnoHeHUMaNnbHOe cpefHeKkBagpaTMyeckoe 3HauyeHne BMGPOCKopocTu (exponential mean
effective e.m.e velocity ve me (0) v3 K3 (t). mkm/c: MapameTp A/151 NONYyYEHUsI YCPEAHEHHO NO BPEMEHN BUG-
POCKOPOCTU. NOAO06HbLIV cpeagHeKBaApaTNYeCckoMy 3HaUYeHN0 BUGPOCKOPOCTU, HO YUUTbIBAOLMIA SKCMOHEHL M-
anbHOe 3aTyxaHue No BpEMEHU 3HAYEHWI BENMUNHBI.

MpumMeyvyaHune — IKCNOHEHUMANBHOE CPeAHEKBAAPATUYECKOE 3HAYEHNE NPUMEHNMO TakKXe K Bubponepeme-
LLEHMIO 1 BUGPOYCKOPEHMUIO.

3.15 nepuogp (period): HammeHbllee npupalieHMe He3aBUCMMON NepemMeHHON NepnoamMyeckon Benu-
UYMHbI, Yepe3 KOTopoe MYHKLUUSA NOBTOPSIET camy cebs.

3.16 mmnynbc Bubpaynm (peak) P, Mkv/c: KpaTKoBpeMeHHasi BbICOKOYaCcTOTHas 3atyxatoljas coctas-
nsawoLwas curHana BMbpockopocTu.

MpumeyvyaHune — CneayeT OT/IMYATbL 3TO NOHSATAE OT NOHATUS MUKOBOIO 3HAYEHUS BUGPOCKOPOCTH.
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4 OCHOBHbIe NPUHLUUIbI

4.1 W3mepeHue BuGpaLnm NnoAWNNHUKA
Ha pucyHke 1 npeacTaB/ieHbl OCHOBHbIe 3Tarbl U3MepeHUs BUGpaunmn noawnnHuka n haktopbl, BAUSIO-
Line Ha U3mepeHune.

PucyHok 1 — OCHOBHbIE 3/1IEMEHTbI U3MEPeHUs BUBpaLM NOALUUMNHMKA U (hakTOPbl, BAUSIOWME HA 3TO U3MepeHmne

4.2 XapaKTepuCTUKM OCU BpalleHuns

421 MoAWmnNHUK KavyeHnsa npegHasHayvyeH Ansa obecnevyeHns ocy BpalleHUs OAHOM AeTann MallnHbI
OTHOCUTE/IbHO APYroi, NPy 3TOM MOALWWNHUK AOJ/TKEH BblAEpXMBaTb paguanbHY U/WN OCEeBYO Harpysku.
Kpome TOro, cama oCb BpalleH/si MOXeT NPON3BOANTL NepeMelleHne el e B MATM OCHOBHbIX CTEMEeHAX CBO6O-
Obl. Bce WwecTb cTeneHe cBo60Abl NOKa3aHbl Ha PUCYHKe 2 U NpUBeAEHbI HUXKE:

- 06wWuii criyyali NoNoXeHNs ocu BpaleHusi, 0603HayYeHme oceil. CM. PUCYHOK 2a;

- YuCTOe BpalleHne, CM. PUCYHOK 26:

- pajnanbHoe CMeleHune, T. e. CMeLeHne B O4HOM WU/ 060UX OPTOroHasIbHbIX HarnpaBeHUAX, NPoXo-
OALWMX Yepe3 OCb BpalleHWs, CM. PUCYHKN 2B. T,

- 0oceBOe CMelleHue, T. e. CMelleHVe B HanpaB/ieHUW, napaisieibHOM OCU BpalleHUs, CM. puUCy-
HOK 2/

- YFI0BOe CMelleHure, T. e. YI/I0BO€e CMeLLeHne B OAHOW UK B ABYX OPTOrOHasIbHbIX MSI0OCKOCTSIX, MPOXO-
OAWNX Yepe3 OCb BPaLLeHUsi, CM. PUCYHKN 2e, X.
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a —mo6W Kl cnyyainl NoNoXeHUs ocu BpaleHns, 0603HauYeHne oceil

€ — pajuanbHoe cmeleHne I — pajuanbHoe cMelleHne
aHanpasneHun ocn X BHanpasseHun ocu Y
i, — OCeBOe CMelleHne B HanpaBieHnm ° “ yrnosoe cMeweHue X — yrnosoecmeleHune
ocu2 BHanpasneHum ocu X B HanpasneHun ocn 'Y

AB * Z — 6a3oBas 0Chb:
CO — ochk BpalleHus;

B — yron nosoporTa.
PucyHok 2 — CxemaTtnyeckoe n3o6paxeHune cteneHeli cBo60Abl Npu BpaleHnn

4.2.2 Bpalarowmniica NogWNNHUK KayeHUs B Ny4llemM cfyvae He [OJ/DKEH CONPOTUBAATHCA BHELUHUM
YCUIMAIM, NpuiaraeMbiM B HanpaB/ieHUW BPaLLeHUs, T. €. UMeTb HY/IEBOI MOMEHT TpeHUs. B 3aBuCMMOCTH OT
TUNa HarpyXXeHus N3BHe, KOTOPOE MO pacyeTam AO0/KEeH BblAepXuBaTb NOAWMWMHUK, 3TOT NOALWNNHUK byaeT
NPOSAB/IATL XECTKOCTb B HECKOJIbKNX UM BO BCEX MATU OCTaBLUMXCA CTeNeHsAX cBo60Abl. Hanpumep, camoycTa-
HaBNMBaKLWMACA NOAWMMHUK MOXET BblAepXnBaTh pajnasibHyI U 0CEeBYIO Harpy3ku, HO He ByaeT NposBAATbL
XECTKOCTb B ABYX YINI0BbIX HanpaBneHNsaX.

Apyrve noAawnnHMk1 MoryT 6biTb NpegHasHavyeHbl /19 cBO60AHOIo 0CeBOro rnepemeLleHuns, obecneyn-
Bas Npv 3TOM XeCTKOCTb B paAnasibHOM U YrNoBbIX HanpaBneHusx.

4.3 TllorpewHOCTb Bpal,eHNa nogwmnnHmuka

CMmelleHe OCcu BpalleHUs BpaLliatolerocs nNoAWwnnHMKa B 110601 13 BO3MOXHbIX NATW HeBpaljaTe/b-
HbIX CTeneHsx cB060AbI, B KOTOPbIX NOALNNHUK NpeAHa3HavYeH BblAepXuBaTb Harpy3ky, Ha3biBaeTcsa norpeLu-
HOCTbIO BpalleHns. 3TO NOHATHE BKNOYaeT B ceb65 Ntobble CMeLLeHNs, CBA3aHHbIE C BpalleHneM NoALLMMHUKE,
3a UCK/TIOHYEHNEM NEpPEeMELLEHN, BbI3BaHHbIX TEN/IOBbIMY AeopMaLnusaMmn UM U3MEHEHUAMN Harpy3ku, Npu-
naraemoli n3sHe. NorpewHoOCTb BpalleHna npeacTaBsieHa B TEPMUHAX CMELLEHNA U XapaKTepnsyeTcs OTKNO0-
HEHWEM OT naeanbHOW ocu BpaleHus. Bo BpaliarowemMcs NoAWNNHUKE KadeHust NorpewHocTb BpaleHus
ABNAETCA CNeacTBMEM HANMUMA AUCKPETHOW CTPYKTYPbl KOMMEKTa Ten KaueHNsa 1 reomeTpuyecknx aeekros

4
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pa3NNYHbIX BHYTPEHHUX MOBEPXHOCTEN MOAWNMHMKA, KOTOPbIe UCMbITbIBAOT OTHOCUTE/IbHOE NepemMelleHne
npu ero BpalleHun. 3Tu reomeTpuyeckune gedekTbl MOryT 6bITb XapakTepucTnkamu (Hanpumep, NorpeLuHoc-
Tbt0 (hopMbI 06pabOTaHHONM NOBEPXHOCTU), NPUCYLLUUMN AeTansaM NoALWNMHUKA, NN MOTYT 6bITb pe3y/ibTaToM
pedopmaumm getaneii noawWmMnHUKa BO BpeMs C60PKN NN YyCTaHOBKN.

4.4 Bunbpauma nogwmnnHmnka

PdakTopbl, BbI3blBalOLME MOrpeLHoCTb BpaleHUs NoALWNMHKKEA, B6yayT Takke NposBASATLCA B AUHAMUKE
1 BbI3bIBaTb BUOPALMIO 3/1eMEHTOB NOALNMHNKA.

Bubpauns nogwmnHmka Bbi3biBaeTCA BHYTPEHHMMU NepeMeHHbIMWU CUnaMn, reHepupyemMmbimMu Npu Bpa-
LEHNN B KOHTaKTax Tel KayeHusi C JOPOXKaMM KayeHUs C y4eToM MHepuun v aemngurposaHus. BHyTpeHHNe
cunbl ByayT Takke co3faBaTbCs MepeMeHHbIMW BO BPeMeHu gedopmauusamn geTanei NoAWMUNHUKA U
HECKO/IbKMMU TUNaMu CryyaliHbIX NepemeLleHnii Tes1 Ka4eHUst U cenapaTopoB U NepruognyecKUMn CMeLLeHUs-
MU cenapaTopoB OTHOCUTE/IbLHO TeN KayeHns uiam kosel,. Bubpaumsa 6yaeTt obycnosneHa He TO/IbKO hopmamu
koneb6aHnin aneMeHTOB NOALUNMHMKA KaK TBEPAbIXTe, HO MN3MMBHbIMY ddopMmamMn konebaHnin. Bubpauus reHe-
pupyeTcs MOrpelHoCTAMN Npu onpefesieHHbIX YCOBUAX, TakuX Kak yactoTa BpalleHus u npunaraemas
Harpyska. Bubpauus noglwunHMKa MOXeT BAUMATb Ha paboTy MexaHWYecKO CucTemMbl U Bbl3blBaTb
ob6pasoBaHMe aKyCTUYeCKOro LymMa CUCTEMbI, B KOTOPYHO BMOHTMPOBAaH 3TOT MOALUIMHUK.

5 Tlpouecc nsmepeHus

5.1 OCHOBHbIe MPUHLNNBI U3MEPEHUS

COBOKYMHOCTb BUOGPAaLNOHHbBIX NMPOLLECCOB BCE KOHCTPYKLMW MNOALWUNHUKA KAYEHUSI MPUMEHUTENBHO K
Ha3Ha4YyeHMsM HacTOsLero cTaHaapTa oueHMBaloT NpY pasmelleHnn npeobpasoBartens (Hanpumep, npeobpa-
30BaTensa BubponepemMeLleHns, BU6POCKOPOCTU NN BUOPOYCKOPEHNS) B ONpeeneHHON ToUKe Ha O4HOM U3
KosieL, MOALWNMHMKA NN HA MeXaHUYeCKOol YacTu N3MepUTeNIbHOIO CTEHAA, KOTOPbI/ MeXaHNYeCckn coeiuHeH C
OJHUM U3 Kosley, noAawmnHuka. JIMHuio aelicTBnA npeobpasoBartens onpesensatoT No OTHOLWEHUIO K OCAM NOA-
LWMMHKKa (HanpuMep, B OCEBOM WAV pagnasibHOM HanpassieHuu). MNMoAWnnHuK BpallaT ¢ (UKCMPOBaHHOM
CKOPOCTbLIO MpU YKa3aHHbIX YC/IOBUAX HAarpy>XeHus 1 B Te4eHne 3afjlaHHoro nepnoaa BpeMeHn CHAMaKT CUrHasl
npeobpasoBaTens.

HakonsieHHble Takum 06pa3oM flaHHble aHaNIU3NPYIOT A1 HAXOXAEeHNA 04HOro uiv 6os1ee napameTpos,
KOTOpble UCMONb3YIOT ANA XapakTepuUcTukn Bubpauunm.

Mo 3TUM AaHHbIM MOXHO CY1Tb O KaYeCTBE N3roTOB/IEHUSA NOALINNHMKA U €70 COCTOSAHUW. OTU Habnwae-
HUSA BbIAAIOT AaHHble BUOpaLnmn NOALWMNMHMKA NPY BbIGPaHHbIX YC/TIOBUSAX M3MEPEHUA, NMO3TOMY N0 3TUM pe3y/ib-
TaTtaM MOXHO MWlWb 4acTMYHO AenaTb BbIBOAbI, Kacawlimecs Bubpauum n wyma npu apyrux ycroBusax
akcnayartaymun. Npouecc n3MepeHns MoxeT ObiTb NpeficTaB/IeEH CXeMaTUYeCKN, Kak NoKa3aHo Ha pUCyHke 1.

5.2 YactoTa BpaleHus

5.2.1 WN3mepeHue Bumbpaunn MNOALNMNHUKOB [O/MKHO NPOUCXOAUTb B AWHAMUKE MPU HEMNOABWXHOM
Hapy>XHOM KOJibLie WX NMpu ero NpuHyAnTENIbHOM NPOBOpaYnBaHNN U NpU BpaLleHNN BHYTPEHHEro KosbLa C
NOCTOSIHHOM YacTOTOM, 3aBuCsLLel OT pasMepa 1 KOHCTPYKUMM NOALWUNHUKA (CM. CTaHA4apThl Ha NOALMIHUKN
KOHKPETHbIX TUMNOB).

5.2.2 Bo Bpems NpoBefeHUs N3MepeHunii feicTBUTe IbHaA YacToTa BpalleHMs He Ao/TKHa NpeBbiwaTh
HOMWHaNIbHYIO YacToTy 60/1ee Yyem Ha 1% U 6bITb HUXKE ee 6onee YeM Ha 2 %.

5.3 OpueHTayuusa ocu BpaleHna nogwmnHuKa

N3mepeHne BUGpaumm NOALMMHUKOB AOMYCKaeTCsA NPOBOAUTL NPV BEPTUKa/IbHOW UM TOPU3OHTa/TbHOM
ocu BpaLleHns. Mpu ropnsoHTaNIbHON OCK BpalleHus cnegyeT UMeTb B BUAY U3MEHEHWEe OpUEeHTaLUN CUnbl
TSHKeCTU OTHOCUTE/IbHO BpallatoLLerocsi KOMMnsekTa Tea KadyeHus. 3To MOXeT NPMBECTU K AOMO/HUTENbHOM
BMbGpauun, ecnv HaBefleHHble KOHTaKTHble YCU/INA Ha Tesla KauyeHUsl He OKaXyTCs 3HaunmTesibHO 60/blue X

5.4 Harpy3ka Ha NnoAWNNHUK

[Onsa [ocTuxeHUs onpeaeneHHbIX KMHEMaTU4eckux YCAoBUA Npyu M3MepeHnn BubpaLmm noAawnnHUKM
[OMKHBI ObITb Harpy>eHbl. Mpunaraemble Harpy3kn fO/HKHbI ObITb 4OCTATOYHO BbICOKMMMW, YTOOLI NpefoTBpa-
TUTb NPOCKa/b3biBaHWe Te/1 KAYEeHUS OTHOCUTENIbHO JOPOXEK KAYEHUSI BHYTPEHHETO M HAPYXXHOTO KOJEL,, HO He
CTOJ1b BbICOKMMU, YTO6bI BbI3biBaTb AieddOopMaLnio, KOToOpas MOXeT NOBANATbL Ha pe3ynbTaTbl.

5.5 BubponpeobpasoBaTenun

5.5.1 N3mepsaemMoi Be/IMYMHON ABNSETCA pagnasibHasi UM oceBasi COCTaBSAOLWass BUGpaum HapyXHo-
ro Konbua noawunnHuka. Bubponpeobpasosarenb npeobpasyeT MexaHNYeckne KonebaHns B 31eKTpUYeCcKuii
curHan. CrniegyeT pacCMOTpeTb TPU OCHOBHbIX TUMa BUGponpeo6GpasoBaTtesniei, BblAatoWwmX CUrHaabl, HOMU-
Ha/lbHO NPONOpLUNOHasbHble BUGponepeMeLleHNto, BU6POCKOPOCTH NN BUOPOYCKOPEHNIO.
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5.5.2 CylwecTByeT pasnnune Mmexay 6eCKOHTaKTHbIMU CUCTEMaM, B YHACTHOCTU MpPUMeHSeMbIMU A1
n3MepeHnNs BUb6ponepemeLLeHns, naaTiymkamm, 4n1s KOTopbiX HEO6XOAMM KOHTAKT C BUGPUPYIOLLUM HapYXXHbIM
KONbLOM NoALWnnHKKa. Mpun NpMMeHeHNN 4aTYNMKOB KOHTAKTHOTO TUNa He06X0ANMO NPOSBASATL OCTOPOXHOCTb
BTOM. YTOObI OH He OKa3blBas1 BINSHUE Ha BUGpaLMio HapYXXHOro Ko/bLa nogwmnnHuka. C apyroii CTOpoHbI, KOH-
TaKT [O/IKEH GbiTb AOCTATOUYHO XECTKUM, UYTOGbI OTC/eXnBaTb BUGPaLMI0O B COOTBETCTBYIOLEM Anana3oHe
yacToT. N5 AOCTUXEHNS 3TOrO NOABMKHbIE MacChbl BMGponpeobpa3oBaTtesisi A0/HKHbI ObITb KaK MOXHO MEHb-
we. Ecnn Bu6paumm nepegaroTcs Yepes HaKOHeYHVK Npeo6pa3oBaresisi, KacaroLnincsa HapyXHOro KosbLa nog-
WMMHWKa, TO cnepyeT MNPUHATb BO BHMMaHWe MPUCYTCTBME KOHTAKTHOrO pe3oHaHca. PaccmoTpeHue
KOHTaKTHOro pe3oHaHca NpuBeaeHo B NMPUIoXeHUN A.

5.5.3 BubpaLums Hapy>XHOro KosbLa sSABASIeTCSH CYMMOW 60/1bLIOI0 KOSIMYECTBa CMELLEHNI pa3/InyHbIX
amMnInTyA Npu pasfinyHblix YactoTax. OTAaeNbHble BbICOKME aMNIMTYAbl MOTYT UMeTb MECTO Aaxe MNpu BbICOKNX
yacTtoTax (0CO6eHHO AN NOBPEXAEHHbIX NOALNMNHUKOB), HO B OCHOBHOM amMn/INTy/Abl YMEHbLUAKTCS C yBENU-
YeHVEeM HYacTOThbl Y CHUXAIOTCS A0 Be/IMYMH HAHOMETPOBOrO AMana3oHa npu HeCKO/bKNX Kunorepuax. Cucre-
MaM. N3MepsoLWmMM BUOponepemMoLLeHme, HE0O6X0ANMO NMETb OYEHb LUMPOKUIA AUHAMWUYECKNI Anana3oH, YTo
YCNOXHSAET BblAauy HafleXHbIX pe3y/ibTaToB BAnanasoHe BbICOKMX YacToT. Y BU6ponpeo6pasoBaTeneii ycko-
PEHUS. KOTOPbIE TOXE AO/MKHbI MMETb LUMPOKNIA AUHAMUYECKUI AMana3oH, 3TOT Auana3oH 40CTaToOYHO /1erko
JocTuxmnm. HepgocTtaTtkom BMbGponpeobpasoBaTenen yCKOpPeHNs ABAAETCA CpaBHUTE/IbHO 60/bluast NOABUX-
Hasi Macca npy M3MepeHnn ManorabapuTHbIX NOALWMMHUKOB. Bubponpeo6pasoBaTesib CKOPOCTU UMeEeT Maslyto
NOABWXHYH Maccy U n3aMepsieT OTHOCUTE/IbHO HEMOABWKHbIX KOOpAMHAT. OH MOXeT UMeTb MeHbLUWI AMHAMU-
YecKuii Anana3oH Mo cpaBHEHWIO ¢ BUGponpeo6pasoBaTensiMm BubponepemMelleHms 1 BUGPoycKopeHus. B
cny4yae He06X04MMOCTU NePBUYHbIY CUTHAN A0/MKEH ObITb NpPeobpasoBaH 3/1EKTPOHHbLIM CNOCO60M A/15 NOoy-
YeHUA curHana, NPonopLNOHaNbLHOrO Apyromy napameTpy Bmbpaumn. COOTHOLLEHUS MexXAy AUHaMUYeCKUMMN
OnanasoHamun O BubponpeobpasoBaTenern BubponepemMelleHns, BUOPOCKOPOCTU U BUOPOYCKOPBHUSA
npvBeAeHbl B NPUI0XeHUN B.

6 MeToabl N3MeEPEHUS N OLEHKMU

6.1 MN3mepsemble napameTpbl BUbpaummn

6.1.1 M3mepsiembiM NapaMeTpom BUOGpaLnK, Mo yMOHaHUIO, AB/IAETCA CpefHeKBapaTnyeckoe sHave-
Hue BMBPOCKOPOCTN.

6.1.2 M3mepsemMbIMKU NapameTpamMu BUOpaLun MoryT 6bITb CpefiHeKBajpaTuyeckoe 3HadyeHe BUOPO-
YCKOpPEeHUA napyrve napameTpbl BUGpaummn.

MpumeyaHune — MNapameTpbl BUOGpaLWUM fonyckaeTcs U3MepsATb W BblpaxaTb B oraputMUYecknx ypoBHAX
BennunH (gB), 06A3aTeNnbHO yka3biBas UCXOAHOE 3HAYEHWE BEINYMHbI.

6.2 YactoTHas o6nactb
6.2.1 TlMapamMeTpbl BUGpaunn N3MepsaOT BOAHOW v 6oee nonocax yactotoT 20 4o 10000 'y, Ans pas-
JINYHBIX TUMOB NOALUNMHUKOB YCTaHaB/IMBAOT KOHKPETHbIE YaCTOTHbIE Anana3oHbl.

MpunmeuaHune — Hanpumep, NpuM U3MepeHUn BMOGPaALMM LIAPUKOBLIX pajuanbHbiX U pagnanbHO-YNOPHbIX
NOAWMNNHUKOB ONpeAeeHHOro pasMepHoro agnanasoHa AJsis nosioc HU3KUX, CPEAHUX M BbICOKUX YaCTOT yCTaHaB/IMBaOT
cnepytowme npegenst: ot 50 go 300 'y. ot 300 Ao 1800 Nyu oT 1800 go 10000 Ny — COOTBETCTBEHHO.

6.2.2 Kak anbTepHaTUBHbIM NN AOMNOMHUTENIbHbIV BapUaHT NPUMEHSIIOT OKTaBHbIW, TPETbOKTaBHbIN UK
Y3KOMOJIOCHBI CNeKTpasibHbIN aHasiM3 BUGpauun B ykasaHHOM YaCTOTHOM Auana3oHe unv ero yactu. CpegHe-
reomeTpuyeckmne 4acToTbl OKTaBHbIX M TPETbOKTaBHbIX (ON/IbTPOB BblGMpatoT BcooTBeTcTBUM ¢ TOCT 12090.

6.3 BpemeHHasa ob6nactb

MN3mepeHne napameTpoB NMMYNbLCOB (BCMN/IECKOB) B CUTHasIe BUOPOCKOPOCTM BO BPEMEHHOW obnactu,
NoABMAOWMUXCA BCNeacTBne AedeKToB NoOBEPXHOCTU N/NAN 3arpsa3sHEHNSA N3MEPSAEMOro MOALNMNHMKE, MOXET
paccmaTpuBaTbCsl KakK ONONHUTESIbHbIV BapnaHT oLeHKn BUbpaummn. CyLecTBYOT pa3/iInyHble METOAbI OLLeH-
K/ UMMY/1bCOB B 3aBUCMMOCTU OT TUMa 1 Crnoco6a NpUMeHeHUs NoALINIMHUKA.

6.4 XapakTepucTuku BubponpeobpasoBatens n puabTpos

6.4.1 AMNANTYAHO-4acTOTHas xapaktepuctuka (AYX) anekTpomexaHnyeckoro npeobpasosartens A0N-
XHa 6bITb B Npeenax, onpefesieHHbIX Ha pUcyHke 3.

Tpeb6oBaHVs KaMNANTYAHO-4aCTOTHOW XapakTepucTuke npeobpasosarens, npeacraB/ieHHble Ha PUCYH-
Ke 3. JO/TXHbI BK/TOYaTb KOPPEKTUPOBKY BbIXOAHOIO CUrHaNa ycuamTenem.

6.4.2 MakcuMasibHOe OTK/TOHEHWNE OT SINHERHOCTUN A,O0/HKHO 6bITb MeHbLe 10 % ons aMnNanTya BuGpaunmn
BUbpockopocTn oT 10 o 70000 mkm/cCK3.
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X —uacToTa. 'u:
Y — BbIXOAHOW curnan/anépocxopoctb. Ab

PucyHok 3 — lMone gonycka AUX Bu6ponpeobpasoBaTens

6.4.3 UyBCTBUTENBLHOCTbL Npeob6pa3oBartesis, COrnacoBaHHas C 3/1EKTPOHHbLIM G/10KOM, A0/1KHa ObITb
15 %. YyBCTBUTENBHOCTb 0/1KHA ObITb BATUX NpegenaxAns Bcero paboyero gnanasoHa ctaTMyecKoro oceBo-
ro cMeleHus BubponpeobpasoBaTesnisl, yka3aHHOro B TEXHUYECKUX YCNOBUAX. B crniyyae pa3nnymsa 4yBCTBU-
TeNIbHOCTU MeXAy OTAeNbHbIMU npeobpasoBaTtensaMm HeOo6XOo4MMO NpefyCMOTPETb COOTBETCTBYHOLLYIO
KOMMNeHcauu o B 3/7IEKTPOHHOM 6/10Ke.

6.4.4 XapaKkTepucTukun hnnbTpa 3/1eKTPOHHOTo 6/10Ka AO/MKHBI pacnonaratbcsa B npegenax, ykasaHHbIX
Ha pUCYHKe 4 (3aWwTpuxoBaHHasa 06s1acTb). 3aTyxaHne nosiocbl NPONYCKaHUA Ha BCeEX YacToTax Hwke 64 %
HWXKHEN rpaHnyHoli yactoTbl fH M Ha Bcex yacToTax Bblwe 160 % BepxHeWl rpaHW4YHOl YacToTbl fBA0/MKHO
COCTaB/IATb He MeHee 40 ab.

X — yacTtoTa. l'u.
Y — 3atyxaHue.nb;
f, — HOMWHaNbHaAA HUXKHASA rPaHNYHAs YacToTa;

/, — HOMUHaNbHasA BEPXHAA rpaHNyYHas yacToTa

PucyHok 4 — Mone gonycka A4YX nNonocoBbIX (ouIbTPOB
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6.5 MeToaycpenHeHNA No BpeMeHu

6.5.1 lV3mepeHne curHana BMOPOCKOPOCTM B KaxXAoW Mosioce 4acToT AO/MDKHO ObITb MpefcTaB/ieHO
yCpeAHeHHbIM N0 BPeEMeHM nokasaHnem 3a nepumof He MeHee 0,5 ¢ OT MOMeHTa cTabunnsaumm napameTpos
BMOpaLun, xapakTepuaytowelics ToNbKo OTAe/TIbHbIMU ClydaliHbIMU OTK/TOHEHUSIMU OT CPeAHEro 3HaJYeHus.

BbI60p KOHKpPeTHOro cnocoba ycpefHeHUs Nno BPeEMEHW AO0JIKEH [OCTUraTbCA NyTeM AOrOBOPEHHOCTU
Mexnay N3rotoBuTesieM N noTpeéutenem. IByMsa TUMMYHBLIMW CNOCO6aMU SBASIOTCA CpefHeKBaapaTnyeckoe 1
3KCMOoHeHUunasibHoe cpegHekBaapaTnyeckoe 3HavyeHuns (cm.3.13,3.14).

6.5.2 CpepgHekBagpatuyeckoe 3HayeHue veC3(/), MKM/C, BbIYMCIAIOT Mo doopmyie

rae T— BpeMsi BbIGOPKM yCpeaHAEMOro curHana, KoTopoe A0/HKHOGbITb601bLe Nepuoaa Noboit U3 rnaBHbIX
4aCTOTHbIX COCTaB/IAOLWMX 3TOro curHana. O6bIuHO Vv, 3 (1) 6epeTca 3a Bpems t=T:
— BMOBPOCKOPOCTb Kak PyHKLNS BPEMEHM.
6.5.3 3KcnoHeHuManbHOe cpeaHekBagpaTuyeckoe 3HadveHue v3ck 3(f). Mkm/c, BbluncnsoT no hopmyne

2

rae r — BpeMs penakcauum, KOTopoe A0/HKHO 6bITb 60NbLUe Neproga /1060 U3 rNaBHbIX YACTOTHBIX COCTaB-
NALWUX CUrHanNa,
v, Cla(0 cnepyet 6paTtb 3a Bpems I. 3HauMTe/IbHO 60MbluUee T,
\<lN) — BMOBPOCKOPOCTb KakK PYHKLNA BPEMEHM.

6.5.4 Ctabunnusauma nokasaHuin fo/HKHa 6bITb OCTUTHYTA B Te4eHne He 6onee 5 MUH OT Havana name-
peHui. Ecin HEBO3MOXHO A0OCTUYbL cTabunmnsauymm B TedeHne 5 MUH. N3roToBUTENb Y NOTPEOUTENb AOMKHbI
NPUHATBL COr/TacOBaHHOE peLleHne 0 NPOAO/HKUTENBHOCTU N3MEPEHWNIA.

6.6 TMocnepoBaTeNbHOCTbL NPOBEAEHUS U3MeEPEHNA

6.6.1 V3mepeHus crieqyeT NPOBOANTL B TPEOGYEMOM HMC/ie NOSTOXEHWI NOALNMHMKA.

6.6.2 [llpu nprvemMke NoALMMNHWKA HanbosblUee 3HayeHne, U3 MOosyYeHHbIX NPU PasHbIX MONOXEHUNX,
O0J/DKHO HAXOANTBLCSA B YCTAHOBJ/IEHHbBIX UV B3aUMHO O406PEHHbIX U3rOoTOBUTENEM U MOTPebuTesieM npegenax
0151 KaXA,0ro oLeHBaeMoro napameTpa Bubpauun.

7 YcnoBusi n3aMepeHunii

7.1 Tpeb6oBaHUA K U3MepsAeMOMY NOALNMHUKY

7.1.1 TIOAWWNHUKA C 3a/10KEHHbBIM CMa304YHbIM MaTepuasiom

7.1.1.1 TMoAWUNHUKN ¢ 3a10KEHHbIM CMa304HbIM MaTepuasniom (NNaCTUYHBIM, XUAKUM AN TBEPAbIM),
BKJ1H0Yas TUMbI NOALMNMHNKOB C 3alUTHBLIMU WaibaMn 1 ynaoTHEHNAMU, U3MEPSIOT B COCTOSIHUM NOCTaBKU.

7.1.1.2 HwxenpusefeHHble npoueaypbl (CM. 7.1.2 1 7.1.3) He NPUMEHAIOT KNOALWNMHUKAM C 3a/10XKEH-
HbIM CMa304HbIM MaTepuasiom.

7.1.2 YwncToTa noAwwUNHUKa

MockonbKy 3arps3HeHne BAUSET Ha BMOpauUMio MOALIMMHMKA, NOAWNNHUKA AO/MKHbI ObiTb MOTHOCTLIO
ouULLEHBbI C NPUMEHEHNEM Mep MPeJOCTOPOXHOCTU TaK. YTOObI He BHECTU 3arpsisHeHne U He co34aTb AOMNOSTHU-
TeJIbHbIX UCTOYHMKOB BUGpauuu.

MpuMeyvyaHune — HeKoTopble 3aWMTHbIE MOKPLITUS MOMYT COOTBETCTBOBATbL TPEG0BaHMAM CMa304HOro MaTe-
puana npy NpoBeaeHNN n3vepeHuii Bubpaumm (cM. 7.1.3). B Takom crlyuae HET HEOGXOAUMOCTY YA/ ATb STU MOKPLITUS.

7.1.3 Cwma3sblBaHue nojlwmnnHnka

7.1.3.1 TMepeAa namepeHnem NOALLNMHUK HEOBXOANMO CMa3aTb, MCNOMb3YS yKa3daHHOe KOSIMYeCTBO Mac-
na. 6e3 Nnpucagok, C HU3KOW BA3KOCTbIO B 3aBUCMMOCTM OT TMNa 1 pa3Mepa noALmnnHuka.

7.1.3.2 Mpoueaypa cMmasbiBaHUA A0/KHA BK/IOYaTb 06KaTKy (NPMpaboTKy) B Lensax AOCTUXEHNSA paBHO-
MepHOro pacrnpegesieHns CMa3oyHOro maTepuana B noALNNHUKE.

7.2 Ycnosua okpyxatouieii cpefbl Npy n3mepeHumn

MoAwnnHnKn cnegyet U3MepsAThb B OKpYXatollel cpefie, He okasblBatolLeli BNMsaHWe Ha Bubpaumo noa-
LIMMHMKA. MPU CeayoLmnX yCroBusx:

TemnepaTypa OKpyxarolLero Bo3ayxa.

OTHOCUTENIbHAasA BNIAXHOCTb.

aTmocdepHoe gaBneHne

.0T 17 eC no 27 °C;
.0T45 % o 70 %;
..0T 84 no 106 klMa.
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MpumMmeyaHune — [laHHOE NOJIOXEHNE 3aMEHAET CCbI/IKY HAa MexAayHapoaHble ctaHaapTsel NCO.

7.3 TpeboBaHUA KYCTPOCTBY nU3MepeHus

7.3.1 )XXecTKoCTb y3/a WNMHAE/SA C ONPaBKOW

7.3.1.1 KoOHCTpyKUMel WNUHAENs C ONpaBKoi, MPUMEHAEMOrO AJ151 KPErsieHns U NpuBeeHns BO Bpalle-
HVe BHYTPEHHEro KosibLa NoAWwunnHmKa, O0/HKHO ObITb NpefycMOTPEHO, YTO6LI, KpOME nepefadn Bpaljatesib-
HOrO ABWXEHWS, OH NpeAcTaBsAN 6bl XeCTKyto 6a30BYI0 CUCTEMY /151 OCU BHYTPEHHErO KOJbLa.

7.3.1.2 TMepepaya BUGpaLUmn Mexay y3/1oM WANHAE/A C ONPaBKOW 1 BHYTPEHHUM KOJIbLIOM MOALINMHMKA
B NPUMEHSEMOM Anana3oHe 4acToT A0/KHA ObITb HE3HAUNTEIbHOW NO CpaBHEHUIO C BUGpaLmein nogwmnHuka
(B cnyyae pasHorsiacuii ToUYHble 3HAYEHUS AO/DKHbI COr/1acoBbIBaTLCA MeXAy U3rotosutesieM n notpeéure-
nem).

7.3.2 MexaHWU3M HarpyxeHus

7.3.2.1 KOHCTpyKUWeW CMCTEMbI HarpyXeHusi, NPYMeHsIeMO A/19 NPUIOXKEHNS Harpy3oK K Hapy>XHOMY
KOJIbLY NOALINMNHWKA, A,0/DKHA ObITb NPefyCMOTPeHa BO3MOXHOCTbL CBOO04HOro BU6pMpoBaHus KonbLa B pagu-
aNbHbIX, YIN0BbIX, U3TMOHBIX UM OCEBbIX KOSIe6aHNAX B 3aBUCUMOCTM OT TUNa NOALLIMMHUKA.

7.3.3 BHewHsaA Harpyska, npusaraemas K nogWnNNnHUKY

B 3aBMCMMOCTV OT TMMOB MOALLNMHUKA U3MePSIOT Mo OCeBOW, pagnasbHON WM KOMOMHUPOBaHHOM
Harpyskoii. Harpysky yctaHaB/AnBaloT B 3aBUCYMOCTM OT OCHOBHbIX Pa3MepOB NOALIMMHUKA.

7.3.4 Touka n HanpaB/ieHUEe N3MepeHuns

Touky M3MepeHuns pacrnosiaraloT Ha Hapy>XHOM KoJibLe NOoAWUNHUKa. HanpassieHne nsmepeHns AO/HKHO
6bITb OCEBbLIM UMN paAnasbHbIM B 3aBUCMMOCTY OT TUMOB NOALNMHUKOB.

7.3.5 OnpaBka

LnnvHapuyeckass MOBEPXHOCTb ONpPaBKW, Ha KOTOPOVM MOHTUPYIOT BHYTPEHHEe KO/bLO MOALIMMHMKA,
[0/IXKHa UMeTb HapyXHbIli AnameTp ¢ nonem gonycka f5 B cootBetcTBumn ¢ FOCT 25347 1 MUHUMaSIbHbIE TE0-
MeTpuyeckme norpeLHocTn. 3To 06ecneyumnT CKOMNb3SALLYI0 NocafKy BOTBEPCTUN NOALIMIMHUKA.

7.4 Tpeb6oBaHuA KonepaTopy

KBanindumumpoBaHHbIi onepaTop AO/DKEH rapaHTMPOBaTh NpoBeAeHne N3MepeHns BUGpauum BCOoTBET-
CTBUM CHACTOSALLMM CTaHAapPTOM, a Takxe BCOOTBETCTBMM CO CTaHAapTOM Ha NOALMMNHNKM KOHKPETHOro TUna.

8 KannépoBka M TOUHOCTb U3MEPUTENIbHO CUCTEMbI

8.1 Ob6uwune cBeaeHns
UT06bI rapaHTMpoBaTb CBOEBPEMEHHOCTb KaJ/IMGPOBKM U3MEPUTEsIbHOM CUCTEMbI NMepes NpoBeAeHeM
n3mMepeHunii, cnegyeT NPOBOAUTL JOKYMEHTUPOBaHHYO NpoLeaypy KambpoBKu.
8.2 KannbpoBKa KOMNOHEHTOB CUCTEMBbI
8.2.1 OCHOBHbIMY 3/1EMEHTAMUN CUCTEMbI U3MEPEHUSA BUOpaLnn NOAWNNHUKA, TPEBYOLWMMN KaTnbpos-
KW. ABNAIOTCA:
- NpuBOAANA BpaleHNA NOALWNMNHUKA;
- Y3€e/1 HarpyXXeHus AN NPUIoXeHUst Harpy3Ku K NOALWNMHUKY;
- npeo6pasoBartesb 4719 NpeobpazoBaHMa BMOpaLnm NOALINNHUKA B 9N1eKTPUYECKUI curHan;
- 3/IEKTPOHHBI 610K (Yycunutenb, UnbTp, NoKasblBaroLWee yCTPOCTBO UT.A4.) ANs 06paboTKu curHana.
8.2.2 Kaxpgas yacTb M3MepUTEsIbHOM CUCTEMbI A0/KHA NOAAEPXMBaTbLCA B UICXO4HOM paboyeM COCTos-
HUM ee paboumx XapakTepucTuk 1 6bITb OTperynpoBaHa Nog o06ycnoBneHHble TpeboBaHuA. Kannbposka Aon-
XXHa BbINOMHATLCA B COOTBETCTBUM C TPebGOBaHWAMU HOPMaTUBHbLIX OOKYMEHTOB. [Ns Kaxaolh u3 4vactei
M3MepuTesIbHOW CUCTEeMbI CYLLECTBYIOT C/leAyioLLine OCHOBHbIE 3/1IeMeHTbI KasIMGpOBKN 1 NOATBEPXAEHNS Tpe-
B6yeMbIx paboymx XapaKTepucTuk:
a) NpUBOAHOW y3en:
1) yacToTa BpalweHus WNUHAENS.
2) NOrpeLlHOCTb BpalleHNs N COGCTBEHHAasA BUOpaLms WNUHOeNs.
3) COCTOsiHMe onpaBKW LWNWHAENS, HAa KOTOPO/ CMOHTMPOBaH NOALIUMHUK (MOBpexXAeHne, Koppo-
3ua. gedopmanns, u3MeHeHe pasmepa nuT. a.);
b) y3en HarpyxeHus:
1) Harpyska.
2) BblBepKa HanpaB/IEHUA Harpy>KeHus.
3) NoNoXeHue TOUKM NPUMOXKEHUSA Harpy3Kku;
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Cc) npeobpasoBaTtesib:
1) 4yBCTBUTENLHOCTb U JIMHEWNHOCTb aMNANTYAHOWN XapakTepUCTUKN.
2) amMnIMTyHO-4acTOTHas XapakTepucTuKa,
3) opueHTauus 1 pacnosioXeHue;
d) 3neKTpOHHbIN y3en (ycunurtenbs, (hUnbTP U NoKasblBaloLLee yCTPONCTBO):
1) ycuneHHeli NMHeAHOCTb.
2) 4acCTOTHbIE XapaKTepuCTUKN,
3) TOYHOCTb MoOKa3aHUsA U3MepuTeIbHOro Npuéopa U LM pPOBOro AUCHIes.
8.3 TOYHOCTb U3MEpPUTENbHOI CUCTEMDI
8.3.1 T[pu npoBeAeHUN N3MePeHNi NOALLNMHMKA OA4HUM U TeM Xe MeTOA40M, NPV OAHOWN 1N TOM Xe No3nuun
NOALLNIMHMKA, MPY TOM e NOJIOXKEHUN HAPY>KHOTO KOMbLA 1 UCMONb30BaHUMN OHOI0 U TOTO Xe N3MepUTEIbHOTo
060pyAoBaHMA B Npeesiax KOPOTKOro NpoMexyTka BpeMeHN NOBTOPSIEMOCTb pe3y/ibTaToB U3MepeHus Aon-
XHa 6bITb 1 10 % cpefHero 3Ha4YeHUs N3MepsieMbIX BE/INUNH.

MpumeyvyaHune — MOrpeLHOCTM a CUCTEME N3MEPEHUSI HE BK/IHOYAIOT OTKNIOHEHUS, OTHOCALLMECS K U3Mepsie-
MOMY MOALINMHUKY.

8.3.2 [nA oueHKn NpaBuU/IbHOCTU n3MepeHnin BcooteetcTBum ¢ FTOCT P CO 5725-6 B KauecTBe NPUHS-
TOro OMOPHOTO 3HAYEHUA NCMOb3YIOT pesysibTaTbl U3MepeHuii BU6paumm 06pasLoBbixX NapTuii MOAWNIHMKOB,
nonyyeHHble Ha 06pa3LOBO NPUBOAHON YCTAHOBKE B aKKpeANTOBaHHONM nabopatopumn. OLeHKY NpaBubHOC-
TN U3MEPEHN OCYLLLECTBAAIOT MO HOPMATUBHOMY JOKYMEHTY, yTBEPX4eHHOMY B YCTaHOB/IEHHOM MOPsiJKe.
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Mpunoxexne A
(cnpaBoyHOe)

PaccmoTpeHne KOHTAKTHOIo pe3oHaHca

A.l Cwuna npmxuma

Ecnun noasmxHas yacTb BMbGponpeobpasoBaTensa npmxara K NOBEPXHOCTU HAPYXHOro Konbla, TO cuia npuxnMa
[0/MKHa 6bITh BbiWe Ta (/M — nofBMxHaA macca, a — NMMKOBOE 3Ha4YeHue yCKopeHus) 4N npeAoTBpaLleHns noTepmn KoH-
TakTa C HapyXXHbIM KO/IbLIOM NOALINMHNKA.

A.2 KOHTaKTHbIi pe3oHaHc

KOHTaKTHbIVi pe3oHaHC aBNsieTcA cneAcTBMEM TOro, YTO KOHTaKT HakoHeuYHuka BMb6ponpeobpasoBartens ¢ no.ep-
XHOCTbIO fieiCTBYeT Kak NpyXuHa BCcNefCcTBMNe yNpyrocTn matepuana, u3 KOTOporo N3roToB/ieHbl KOHTaKTUpyloLme ane-
MEHTbI. B cnyyae, ecnm HakOHeYHUK 3aKaHYNBaeTCs LWapuKkoM, CUTyauns eLle CoXHee, MOCKObKY KOHTaKT AeicTBYyeT Kak
NpyXWHa ¢ NepeMeHHO XeCTKOCTbI0, yBeNnunsatoLLelica ¢ ysenmyeHnem Harpysku. Yem 6onblue mogynum ynpyroctu E, n
e 21 yem bonblue pagnyc HakOHeYHka BubponpeobpasoBaTens r. TeM Bbllle CTAHOBUTCA pe3oHaHcHas yacTtoTa f. B Ta6-
nuue A.1 faHO HecKoNbKO NPpUMeEpPOB AN nonycdepuyeckoro HakoHe4YHuka Bubponpeobpasosatens (£., = 600 Ma) B
COBOKYNHOCTM C ApYrMMU NOABWKHBIMU Maccamu BubponpeobpasoBaTtens, umeLw My o6LLy0 maccy T, KoTopas npvxa-
Ta KHapy>XHOW NOBEPXHOCTM HapYXXHOro Kosblia nogwunHuka (E2 * 200 MMa)co ctatuyeckum ycunuem F.

Ta6nuuya A.1— YacToTa KOHTAKTHOrO pe3oHaHca

I Mv A H w. r LKL
1 1 1 9.6
5 1 1 12.6
1 5 1 12.6
1 1 5 4.3
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Mpunoxexne b
(cnpaBoyvHoOe)

CooTHOWeHunA ANHaMnN4yecknx amanasoHoB

B.1 Ha pucyHke b.1 npeAcTaBnieH Tpebyemblii aMNAUTY4HO-4ACTOTHbII fuana3oH BUGPOCKOPOCTH U COOTBETCTBY-
owMe eMy amnanTy4HO-4acToTHbIE Ananas3oHbl BUBPONEpeMeLLeHNs U BUBPOYCKOPEHNUS.

1000000.0-p-
100000,0-
100000-
1000,0-
100,0-
10,0-
m

o.w.1 ; ; i
10 100 1000 10000 Iy 100000

-4V H BUBPOMIAPMaaLIaHM », HL|

| | -/;blanaoH mMBPOOKOPOCTIM V.

'] -maftnmdrn~pitle«cpe«w iml mllf, .

PucyHok B.1
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MpunoxeHune B
(cnpaBoyvHOe)

CBefleHNs 0 COOTBETCTBUMU CCbIJTOYHbIX MEXIoCynapCTBEHHbIX CTaH4apTOB

Tab6bnunua 8.1

O603Ha4YeHne CCbINIOYHOTO
MEXroCyAapCTBEHHOTO

cTaHgapTa

FOCT 16819—71
FOCT 24346—80
FOCT 2434 7—80
FOCT 24955—81

FOCT 25347—82

MeXAyHapoAHbIM cTaHgapTam

O603HayeH1e 1 HaMMeHOBaHWe CCbIIOYHOMO MeX/AyHapo4HOro CTaHaapTa 1 YCroBHOe
0603HaueHe CTEMNEHY ero COOTBETCTBYS CCbITOYHOMY MEXTOCYAapCTBEHHOMY CTaHAapTy
NCO 2041:1990 Bubpauus nyaap — Cnosapb (NEO)

NCO 2041:1990 Bubpauus uyaap — Cnosapb (NEO)
NCO 2041:1990 Bubpauus nyaap — Cnosapb (NEO)

MNCO 5593:1997 MogwunnHukn kavennss — Cnosapb (NEQ)

NCO 286-2:1988 [flonycku 1 nocagku no cucteme 1SO. YacTb 2. Tabnuubl knaccos

CTaHAApTHbIX AOMNYCKOB W NpefesnbHbIX OTKNOHEHU Ha pa3Mepbl OTBEPCTUI W Basos

(NEQ)

MpumeuyaHune— B HacTosawWweli Tabnuuye ycnoBHoe o603HauYeHUe CTEMEHW COOTBETCTBUA cTaHaapToB NEQ
O3HavaeT HeaKBMBASIEHTHbIN cTaHapT.

13
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YK 621.822.6:006.354 OKC 21.100.20 ri6 OKTMM46 000

KntoyeBble crioBa: noALUNMHUKN KavyeHnA, Bmﬁpaqvm, MeToAabl |/|3mepeH|/||7|
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