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craHaaptoB Poccuiickon ®eaepaunm — FMOCT P 1.0—2004 «CtaHgapTusauma B Poccuirckoin degepaumn.
OCHOBHBIE MONOXEHUsI»

CBepeHus o cTaHgapTe
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2 BHECEH TexHuyeckum koMuteToM no ctaHaaptusauun TK 307 «MogwnnHUKK KavyeHust»

3 YTBEP>XOEH VBBEAEH B AEMCTBME Mpukasom GeaepansHOro areHTcTea no TeXHUUECKoMy pery-
nupoBaHuio U MeTponorum ot 23 mast 2006 r. Ne 98-cT

4 Hactosawui ctaHaapT siBnsieTcst MoanuLMpoBaHHbIM MO OTHOLLIEHMIO K MEXAYHapOAHOMY CTaHAApTy
NCO 15242-1:2004 «MNogwmnHukm kaueHusi. MeTtoabl usmepeHus Bubpaumm. Hactb 1. OCHOBHbIE MOMOXEHUA»
(ISO 15242-1:2004 «Rolling bearings — Measuring methods for vibration — Part 1: Fundamentals», MOD)
nyTeM BHECEHMUSI TEXHUYECKUX OTKITOHEHWUA, 0B bsICHEHNE KOTOPLIX NPUBEAEHO BO BBEAEHUWN K HAcTOsILLEMY
cTaHgapTy
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UHbopmayusi 06 USMEHEHUsIX K HacmosueMmy cmarHOapmy nybrnukyemcs e exe2o00Ho uzdasaeMoM
UHGbopMayUOHHOM yKka3amerie «HauuoHanbHele cmaHOapmbly, @ MEKCM U3MEHEHULU U roNpasoK — 8 exeme-
CAYHO U30asaeMbix UHGPOPMAaUUOCHHBIX yKasamernsx « HauuoHaneHble cmaHdapmbl». B ciiydae nepecmMompa
(3ameHbl) unu ommeHsi Hacmosiweao cmaHdapma coomeemcemeyrolee ysedomeHue bydem onybnukosaHo
8 eXXeMecsIYHo uzdasaeMoM UHHOPMayUOHHOM ykasamere «HauuoHanbHbeie cmarHOapmei». Coomeemcmey-
rowas UHghopMauusi, yeeGoMneHuUe U meKcmel pasMeujaromcesi makxe 8 UHghopMayuoHHoU cucmeme obujezo
ro/1b308aHUs1 — Ha ogpuluarnsHoM calime @edeparibHO20 azeHmemeaa o MexHUYEeCKOMY pe2yKilupoeaHuio U
memponoauu 8 cemu VlIHmepHem

© CtaHaapTuHdopm, 2006

HacTosawmn ctaHaapT He MOXeT ObITb NONMHOCTLIO UMK YaCTUYHO BOCMpouseseaeH, TUpaXXnuposaH U pac-
npocTpaHeH B kayecTse odurLmanbHoro usgaHus 6es paspelleHus deepanbHOro areHTCTBa No TeXHUYECKo-
My perynmposaHunio U MeTponornmn



FOCT P 52545.1—2006

CopnepxaHue
1 O0NAaCTB MPUMEHEHUS. . . . . . . . o e e e e e e e e e e e e e 1
2 HOPMATUBHBIC CCBIMTKN . . . . . o o ot e e e e e e e e e e e e e e 1
3 TepMUHBI M ONPEAGICHUA . . . . . . o ottt e e e e e e e e e e e e e 2
4 OCHOBHBIE MPUHLIMNBE . .« . o o o e e it e e e e e e e e e e e e e e e e e e e 3
4.1 NamepeHne BUOPaALMA MOOWMITHUKA. . . . o v v v o vt e e e e e e e e e e e e e e e e e e e e 3
4.2 XapakTepUCTUKU OCU BPALLEHMST . . . . . . v v o e v e e e e e e e e e e e e e e e e e e e 3
4.3 TorpellHOCTb BPALLEHNA MOALMIHUKE . . o« o v v v e e e e e e e e e e e e e e e e e e e e e e 4
4.4 BUOPAUMA MOAWMIHUKA . . . . v vttt e e e e e e e e e e e e e 5
5 MIPOLECCUBMEDEHNS . . . . . o o e e e e e 5
5.1 OCHOBHbBIE NMPUHLMAMBI UBMEPEHUS . . . . . v v o i e et i et e e e e e e e e e e e e e e e 5
5.2 HacToTaBPRaAWEHUS. . . . . o v i s e e e e e e e 5
5.3 OpueHTaumnsa ocy BPAWEHUA MOALMIMHUKE . . .« o v v v v e v e e e e e e e e e e e e et e e e 5
5.4 Harpyska HAaMOAWUMHUK. . . . v v v v o v i e e e e i e e e e e e e e e e e e 5
5.5 BUOPONPEOBPasOBATEMA . . o . v o v o v e e e e e e e e e e e e 6
6 MeToabl UBMEPEHUA M OLEHKM . . . o v o o v e i e e e e e e e e e e e e 6
6.1 N3amepsemble MapaMeTpbl BUBPALIMN . . . . . . o i v vt it e e e e e e e e e e 6
6.2 HacTOTHAA OBMACTD . . . . v v o o e et e it e et e e e e e e e 6
6.3 BPEMEHHARI OBMACTD « .« « « v v e e e e e e e e e e 6
6.4 XapakTtepucTukvi BUGponpeobpasoBatena M PUIABTPOB . . . . . . . o v v oot e e e e e e e e 6
6.5 MeToayCpeAHEHNSA MO BPEMEHM . . . . . . . . . ot it e e e e e e e e e e e e 8
6.6 MNocnenoBaTenbHOCTL MPOBEACHUAUSMEPEHUIA. . . . o . o o v v it e e e e e e e e et e e e e e e s 8
7 YCIOBUSIUBMEPEHUMI. . . o o v o o e it e e e e e e e e e e e e e e e 8
7.1 TpeboBaHUA K USMEPASMOMY MOALUMIHUKY. . . . o o o v e i et e et e e e e e e e e e e e 8
7.2 Ycrnosus oKpyXKarowWwen cpeabl MPU UBMEPEHMM . . . . . . o v v e e it e e e e e e e e e e e 8
7.3 TpeboBaHUs K YCTPOACTBY UBMEPEHUST . . . . . o o vt v e it e e e e e e e e e e e e e e e e e e e 9
7.4 TpeBoBaHUS KOMEPATOPY « « « « v v v v v et e e e e e e e e et e e e e e e e 9
8 KanubpoBka M TOYHOCTb UBMEPUTEIBHOM CUCTEMBI . . . . . . v v ot i e et e e e e e e e e 9
8.1 OBLUME CBEABHURA. . . . v v v v e e e e e e e e e e e e e 9
8.2 KanmbpoBKa KOMMOHEHTOB CUCTEMbI . .« v v v v v v e e ettt e e e e e et e e e e e e 9
8.3 TOYHOCTb UBMEPUTEIMBHOM CUCTEMBI . . .« « . v v v e v i e e i e e e e e e e e e e e 10
MpunoxeHne A (cnpaBovHOe) PacCMOTPEHMUE KOHTAKTHOMO PE3OHAHCA . . . . . v v v v v v v o v e e v e e s 11
MpunoxeHve B (cnpasovHoe) COOTHOLWIEHUS AUHAMUYECKUX AUAMA30HOB . . . . . . . . o v o v v vt . . 12

MpunoxeHne B (cnpasovHoe) CBeaeHWsi 6 COOTBETCTBUN CCbINIOYHBIX MEXIOCY4apCTBeHHbIX CTaH-
AapTOB MeXAYHAPOAHBIM CTAHAGPTAM . . . . . o o v v v e e e e e e e e i e 13



FOCT P 52545.1—2006

BBegeHune

Hacrtoswmin ctaHaapT senseTca MoaudULMPOBaHHBIM NO OTHOLIEHWUIO K MEXAYHapOAHOMY cTaHaapTy
NCO 15242-1. MNMpun 3TOM AONOMHUTENBHLIE MONOXEHUA, YYUTbIBAOLWNE NOTPEOHOCTU HaLMOHAINBLHON 3KO-
HOMWKN U 0COBEHHOCTM HaUMOHanNbHOW cTaHAapTusauuK, npuseaeHsl B 6.1.2, 8.3.2 1 TepMUHONOIMYECKON
ctaTbe 3.16, kKoTopble BbiAeneHbl OAUHOYHON BEpPTUKaNbHON NUHUEN, PacnosioXXEHHOW crpaBa OT TeKcTa.
TpeboBaHus 6.1.2 gpobaBneHbl B CBSA3U ¢ TeM, UTO B Poccuiickoit Peaepaum LUIMPOKO pacnpoCcTpaHeHo u3-
mMepeHne BUGpaLMM MalMH U MEXaHU3MOB, B YacCTHOCTU MOALWMMNHUKOB KayeHUst No BUGPOYCKOPEHUIO.
MyHkT 8.3.2 g06aBneH B cooTBETCTBUM ¢ nosioxkeHuamu FOCT 8.563,TOCTUCO 5725-1ulTOCTUCO 5725-6,
B KOTOpbIX TpebyeTca oTobpakaTb XapaKTepuUCTUKU TOYHOCTU MeToAoB MsMepeHuid. TepMmuHonorndeckas
cTaTtbs 3.16 gobasneHa, NOCKONbKY onpeAensemblil TEPMUH NPUMEHSIETCA Kak B UCMOMb3yeMOM, Tak U B
MoanUUMPOBaHHOM cTaHaapTe.

YuntbiBas TpeboBaHus HaLMOHaNbLHOW 3KOHOMUKKN MO AOCTWKEeHWIo 6onbluei 4OCTOBEPHOCTU U TOYHOC-
TU N3MEPEHNI, pacluMpeHbl YacTOTHBIA U AUHAMUYECKUA AuanasoHbl N3MepeHust BUGpaLmMmn U CyXXeHbl nons
JOMyCKOB aMNNTYAHO-4aCTOTHLIX XapakTepucTuk BubponpeobpasosaTtens u punbTpoB, BBeaeHbl TpeboBa-
HUS MO U3MEPEHUI0 OKTaBHBIX U TPETbOKTaBHBIX CMEKTPOB. B CBA3N C 3TUM N3MeHeHbl pUCYHKU 3 1 4, KOTOpbie
BblAereHbl BepTUKanbHOM NIMHUER, pacrosioXeHHON cnesa oT 3TUX PUCYHKOB. B 6.2.1 B cBA3M C 3TUM N3MeHeH
HWXHUI Npeaern YacToTHoro AnanasoHa ¢ 50 Ha 20 Iy, koTopbIi BblAENEH B TEKCTE KyPCUBOM. 6.2.2, KOTOpbI
BblAereH BepTuKanbHON IMHUEN, pacnofioKeHHOW CneBa oT TeKCcTa, A0NOSIHEeH TPe6oBaHUAMM MO U3MEPEHUID
OKTaBHbIX N TPETLOKTABHbLIX CMEKTPOB. B NyHKTe 6.4.2 U3MeHeH BepxXHUI npeaen AMHaMUYECcKOro AvanasoHa
¢ 3000 Ha 10000 MKM/c, KOTOPLIN BbIAENEH B TEKCTE KypcuBOM. Bece 3T U3MeHeHUs BRekyT aBToMaTuyeckoe
BbINOMHeHWe TpeboBaHWn UCTONb3yeMOoro cTaHgapTa nNpy BuinonHeHUn TpeGoBaHuii MoandULMPOBaHHOTO
cTaHgapTa.

M3meHeH nyHKT 7.2, cogepxalmii TpeboBaHuns k okpyxarowein cpeae. B uensx ynpolueHns nons308aHns
CTaHA4apTOM BMECTO CChISIKM Ha TpU MexayHapoaHbix cTaHaapTa UCO npuseaeHbl KOHKPETHBIE AOMYCKA Anst
napameTpoB aTMmocdepbl. [pu 3ToM BbINONHEHWe TpeboBaHUt MoandULMPoBaHHOrO cTaHAapTa aBToMaTu-
YeckU BIIEKYT BbINOSIHEHWE TpeboBaHUI UCNOSb3YeMOro cTaHgapTa.

B moauduumposaHHomM cTaHgapTe ago6asneHo npunoxeHue b, aaowee cooTHOLWEHWE MEXAY YacToT-
HO-OWHaMWUYeCKUMU AnanasoHamMu Ans AaTYUKoB BUbponepemelleHns, BUBpockopocTu n BnbpoyckopeHus. B
CBAA3M € 3TMM 5.5.3 AoMoNHEH BblAeneHHOW KyPCUBOM CChINTKOW Ha 3TO NPUSOXEHUe.

CTpyKTypa U HyMepaLusa CTPYKTYPHBIX 31IEMEHTOB He U3MeHeHa, Ao6aBneHa Hymepauus ab3aues BHyT-
Py CTPYKTYPHbLIX 311IEMEHTOB UCMONb3YEeMOro cTaHAapTa.

HacToswmin cTaHgapT siBNsieTcsl NepBOM YacTbio cTaHAapTa nod obwum 3aronoBkom «MoawmnHUKK
KaveHus. MeToabl M3mMepeHusl BUBpaLmMmn» , COCTOSILLIENO U3 CrieaytoLuxX YacTen:

- Yactb 1. OCHOBHbIe NONOXeHUs;

- YacTtb 2. PaguanbHble U paguanbHo-yNnopHble LapukoBble NOALIUMHUKK,

- YacTb 3. PaguanbHble ponvkoBble cihepruyeckme U KoHUYeckue NoAWUNHUKA,

- YacTb 4.PaguansHble porvKoBbie NOALLUMHUKA C KOPOTKUMU LMAMHAPUYECKUMW POfTMKaMI.

Bce ykasaHHble YacTu ABNsOTCA MOANMDULMPOBAHHBIMU MO OTHOLLEHUIO K COOTBETCTBYIOLUM YacTam
MexayHapoaHoro cTaHgapta MCO 15242,
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HAUMOHANbHBIN CTAHAAPT POCCUUCKOW OGEANEPALUMUMU

NoAwunnHUKK KaveHUust
METOAbl USMEPEHUA BUBPALIUU
YacTtb 1
OCHOBHbIE NONOXEHUs!

Rolling bearings. Measuring methods for vibration. Part 1. Fundamentals

Data BBegeHna — 2007—01—01

1 O6nacTb NnpUMeHeHus

HacTosawui cTaHaapT onpeaenaeT MeToabl UAMepeHNd B|/|6pau,|/||/1 NOoALWUNMHNKOB KaYeHUA B yCTaHOB-
NeHHbIX yCNoBUAX MSMBPBHMVI, MeToabl KaJ'IIAGpOBKI/I N NPOBEPKN TOYHOCTU NPUMEHAEeMbIX ANA 3Toro nsmepu-
TelbHbIX CUCTEM.

2 HopmamueHble ccblnku

B Hacmosiujem cmaHOapme UCronb308aHbl CChINKU Ha criedyroujue cmaHdapmei:

FOCT P UCO 5725-1—2002 ToyHocmb (MpasusieHOCME U Mpeyu3UOHHOCMb) MEMOOO08 U pe3yribma-
mos usmepeHull. Yacme 1. OCHO8HbIE NMONOXEHUST U orpedenieHus

FOCT P UCO 5725-6—2002 ToyHocmb (MpasuiibHOCMb U fpeyu3uoHHOCMb) Memodos U pe3yiibma-
moe usmepeHull. Yacme 6. Micrionb3oeaHue 3HaqyeHUl moYHocmu Ha npakmuke

FOCT 520—2002(MCO 492—94, UCO 199—97) MNodwunHuku kadyeHus. Obujue mexHuyeckue ycro-
sust

FOCT 12090—80 Yacmomesi 0n1a akycmuydeckux usmepeHud. lNpednoymumerbHble psiobi

FOCT 16819—71 [pubopsi subpousmepumernbHbie. TepMuHbi U onpedeneHust

FOCT 24346—80 Bubpayus. TepMuHb! u onpedeneHus

FOCT 24347—80 Bubpayus. Obo3HadeHUS U eOUHUUbI 8€/TUYUH

FOCT 24955—81 [NodwunHuku kadeHusi. TepMuHsi U onpedeneHus

FOCT 25347—82 OcHosHble HOpMbI 83aumMo3ameHaemocmu. EQuHasi cucmema 00rycKoe U rnocadok.
lNons donyckoe u pexkomeHOyeMbie nocadku

Ipume y4aH ue— lNpunons3osanuu Hacmosuum crmaHOapmom yenecoobpasHo rposepums Oelicmeue cchbl-
1104HbIX cmaHBapmos & uHgopmayuoHHoU cucmeme obueeo rnonbp30eaHus — Ha ohuyuansHom catlime ®edeparnsbHoz0
azeHmemea 110 mexHU4eCKoMy pe2ynupoeaHuto U Memporsoauu 8 cemu ViHmepHem Uiu 1o exe2o00HO usdasaemMomy
uHgbopmayuoHHOMy ykasamenio «HayuonaneHble cmanOapmei», Komopeill ornybnukosaH o cocmosHuio Ha 1 aHsaps
mekywea0 200a, U 110 COOMEemcmeyuUM eXXeMeCsYHO usdasaembiM UHMOPMAaUUOHHBIM yKasamerisaiM, orlybrukoeaH-
HbIM 8 meKywem e0dy. Ecnu ccuinoynsili cmaHAapm 3ameHeH (USMEHeH), Mo rpu rob308arHuu HacmMoAWUM cmaHoap-
mowm criedyem pykoeodcmeoeambCsl 3aMEeHEHHbIM (U3MeHeHHbIM) cmaHOapmom. Ecrnu cebinoytibiii cmaH8apm omMeHeH
6e3 3amMeHbl, Mo MonoXeHuUe, 8 KOMOPOM 0aHa CCbifika Ha He20, IPUMEHSIeMCS1 8 YaCMmu, He 3ampaausaioueli 3my CChifky.

WUspanmne ohbmunansHoe
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3 TepMuHbI M onpeaeneHusi

B HacTosileM cTaHgapTe npuMeHeHbl TepMuHbl no TOCT P UCO 5725-1, TOCT 520, TOCT 16819,
FOCT 24346, TOCT 24347, TOCT 24955, a Takke criegytowe TEPMUHBI C COOTBETCTBYHOLLMMI onpegene-
HUAMU:

3.1 norpelHoOCcTb BpalleHua (error motion): PaguansHoe, oceBoe Wiv YrroBoe OTKIIOHEHNE OCu Bpa-
LLeHUs, 1UcKoYas nepemMeLleHunsi, CBsi3aHHble ¢ U3MEHeHeM TemnepaTypbl UNW Harpysku, npunaraeMon
n3BHe.

3.2 xecTtkocTb (stiffness): OTHoLWeHNe n3MeHeHUs yeunus (Mnu KpyTsILLero MOMeHTa) K COOTBETCTBYHO-
LeMy U3MEHEeHUIo NocTynaTeNbHOro (UNy BpallaTenbHOro) CMeLLeHUs YNpyroro anemMeHTa.

3.3 BuBpauma (vibration): UsmeHeHne Bo BpeMeHU 3HaUEHNSI BENIUUMHBI, ONCHIBAMOLLEN OBUXKEHNE NN
MNOMOXeHWe MeXaHU4YeCKOM CUCTEMBI, ECTIN 3TO 3HAYEHUE NOMNEPEMEHHO MEHSIeTCA B BOMbLUYIO Y MEHBLLYIO CTO-
POHbI OT HEKOTOPOIC CPEAHEr0 UM UCXOOHOTO 3HAYEHNS.

3.4 npeobpasoBatenb (transducer): YCTPONCTBO, NpefHasHayeHHoe AN BOCMPUATUSA 3Heprun ot
OOHOW CUCTEMbI U Nepeaaqn d3Heprum K 4pyro cucteme Toro ke Nnbo gpyroro Tuna Takum obpasom, yto Tpeby-
eMble SHepreTUYeCcKMe XapaKkTepuUcTUKN Ha BXoe NPOosBSATCA Ha BbIxode.

3.5 anekTpomexaHu4eckumn aaryuk (electromechanical pickup): MpeobpaszosaTenb, BO3byxaaeMblin
3Hepruen MexaHM4ecko CUCTEMbI (CXKaTUeM, YCUnnem, nepeMeLleHnemM 1 T. 4.) U nepearoLwnii 3Hepruwo K
3MeKTPUYECKON cucTEME 1 HaobopoT.

3.6 BubponepemelleHune (nepemelierue) (displacement): BektopHas BenuuuHa, onpeaenstoLias
N3MeHeHUe NOMOXEHWUs Tena Uiy YacTuLbl Mo OTHOLEHUIO K CUCTEME OTCYeTa.

3.7 BubpockopocTb (ckopocTb) (velocity): BekTopHasi BenMumHa, onpeaensioLlas npoussoaHyo Bu6-
ponepeMeLleH/s No BPeMeHN.

3.8 BubBpoyckopeHue (yckopeHue) (acceleration): BektopHaa BenvMuuHa, onpegensollas nponssoa-
HYto BUBPOCKOPOCTH MO BPEMEHMU.

3.9 BonHoBou bunbTp (bunbTp) (Wave filter): YcTpolicTeo, npeaHasHayeHHoe ANs pasaeneHus Kone-
6aHuiA Ha OCHOBE NX YaCTOThl U UMetoLLiee OTHOCUTENBLHO Manoe 3aTyxaHue konebaHuii B ogHol unn bonee
nonocax 4yacToT U 0THOCUTENbHO Bonbluoe 3aTyxaHue konebaHuin Ha Apyrux YacToTax.

3.10 nonocoBo# punbTp (band-pass filter): PunbTp, UMeOWNIA €AUHCTBEHHYIO NONOCY NPONYCKaHus,
NPOCTUPAIOLLYIOCS OT HUKHEI rpaHnuHON YacToTel, 66nbLLen 0, 10 BepXHEelN rPaHNYHON YacToThl.

3.11 nonoca nponyckaHusa nonocosoro ¢punbTpa (Nonoca nponyckaHua) (pass-band): Monoca
4YacToT MeXay BEpXHEN U HKHER rpaHUYHBIMU YacToTaMu.

3.12 HOMMHanbHble BePXHAS U HUKHANA FPaHNYHbIe YacTOoTbl NONOCOBOro hUNbTpa (BEpXHAA U
HUXHAA rpaHUYHbIe YacToTkl) (nominal lower and upper cut-off frequencies) f; u f: HacToTel Bbiwe U HUXe
4acTOTbl MaKCUMarbHOM YyBCTBUTENLHOCTU (hUnbTPa, NPU KOTOPLIX YYBCTBUTENBHOCTb K CUHYCOUAANBHOMY
curHany Ha 3 Ab H1xXe MakcMMarnbHON YYBCTBUTENbHOCTU.

3.13 cpepgHekBagpaTudecKkoe 3HaueHUe BUGpockopocTu (root-mean-square velocity; rm.s. v, . o
(1)) Vi o( 1), MKM/C, <32 BpeMeHHO HTepBan T>: KopeHb KBaapaTHbIN U3 CpeaHero 3HaueHus KBaApaToB 3Hade-
HUI BUBPOCKOPOCTY, B3ATLIX BO BpEMEHHOM UHTEpBane.

N pwu™eyaHn e — CpegHekBagpaTMHECKkoe 3HaYEHNE NPUMEHNMO TaKXKe K BUGponepeMeLLeHnto n BuGpoycKo-
pexuio.

3.14 akcnoHeHUManbHOe cpefHeKBaApaTuvyeckoe 3HavyeHUe BUGpockopocTu (exponential mean
effective e.m.e velocity v, , o () V, o 5 (), MKM/C: MMapameTp ana nony4veHns ycpeaHeHHON No BpeMeHu BUG-
POCKOPOCTH, NOAO6HLIN CpeiHEeKBaAPaTUYECKOMY 3HaYeHNI0 BUBPOCKOPOCTH, HO YHUTLIBAIOLLINIA SKCNOHEHLN-
anbHoe 3aTyxaHue No BpeMeHU 3HaYeHUIA BeNUHUHDI.

M pun MeyaH e — IKCNOHEHUMaNbLHOe cpeaHeKBaapaTUIEcKoe 3Ha4YeHue NPMMEHUMO Takke kK Bubponepeme-
LLLEHWNIO ¥ BUDPOYCKOPEHMIO.

3.15 nepwuogp (period): HanmeHbllee npupalleHne He3aBUCUMOI NepeMeHHOoN Nepuoanveckon senu-
YWHBI, Yepes koTopoe (hyHKLIMSI NOBTOPSIET camy ceb4.

3.16 umnynbc BuGpauum (peak) P, Mkm/c: KpaTkoBpemMeHHas BLICOKOYACTOTHas 3aTyxaloLlas cocTas-
naowas curHana BMbpockopocTu.

n pumMedvaHne — Cnep,yeT oTNM4aTh 3TO NOHATUE OT NOHATUA NUKOBOIO 3HAYEHNA BVIGDOCKODOCTVI.
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4 OCHOBHbIe NPUHLMUNDbI

4.1 U3amepeHue BMGpaLumn noalLINNHUKaE
Ha pucyHke 1 npeacTaBneHbl OCHOBHbIE 3Tanbl MU3MepeHusl BUBpaLmMm nogLumnnHuka n hakTopbl, BINsIO-
LUMe Ha usMepeHue.

7.1.1 MoaWUNHUK C 3aN0XeHHbIM
CMa3s04HbLIM MaTeEPUaioM

7.1.2 YucroTta noAwmnHuka
7.1.3 CMasbiBaHWe noaLLMnHUKa

[ 7.4 ToeGoarms k oneparopy 7.2 Yerosms okpyxatoweit
| cpeas! npu namepeHm
7.3.1 KeCTKoCTS yana W 5.} SHoBHEIE TPMHLIL HaMEpeHiT
Aens ¢ onpaskoi 4.2 Xapakrepuctu- 5'3 OPpVeHTaLMS! OCH BpaLLeHUS
7.3.2 MexaHu3M HarpyxeHus K/ OCU BpaLLEeHUs [ nb.qmunHuKa
7.3.3 BHewwHss Harpyska, npuna- 5.4 Harpyaka Ha NOALMMHUK
raemMas K nogLunHUKy B
7.3.4 Touka 1 HanpaBneHue us- 4.3 MNorpeLuHocTs 5.5 Bubponpecbpasosarerny
mMepeHust BpalLeHus Noa-
7.3.5 Onpaska LLIMMHUKE 6.1 MamepsieMble napameTpbl
BuGpaumu
6.2 YacroTHas obnactb
4.4 Bubpauus 6.3 BpemeHHas obnactb
noALMnHUKa | ] 64 XapakTepucTuku BuGponpe-
8.2 Kanubpoeka KOMMNOHEHTOB obpasoBarens u unbLTpoB
CHCTEeMbI ~ 6.5 Metog ycpeaHeHus o Bpe-
8.3 TouHOCTb U3MepUTerbHO MeHU
CUCTeMbl 6.6 MocnepoBaTenLHOCTb Npo-
BEAEHUA M3MEPEHUIA

PesynbTat usmepeHus

PucyHok 1 — OcHOBHbIe aneMeHTbl u3Mepenns eubpauunm nofLMnNHUKa n GakTopbl, BIUSIOWNE HA 3TO n3mepeHne

4.2 XapakTepuUCTUKU OCU BpalleHUNA

4.2.1 MoAwunHUK KayeHusa npegHasHaveH gna obecrneyeHust OCcU BpalleHUa O0AHOW AeTanu MaluvHbl
OTHOCUTENBHO APYroi, NpU 3TOM NOALWUMHUK AOSKEH BbiAepXvBaTh paaunanbHyo WWNn 0CeByio Harpysku.
Kpome Toro, cama ocb BpalLeHUSA MOXET NPOU3BOAUTL NEpeMeLLeHMe eLLle B NATU OCHOBHbIX CTeNeHAX CBO6O-
Obl. Bece wecTb cTeneHel cBoboabl MokazaHbl Ha pUCYHKe 2 U NpuBeAeHbl HAXE:

- 06K cnydait NoNoXeHUa ocu BpalleHusi, 0603HaueHe ocel, CM. pPUCYHOK 2a;

- YuCTOE BpalleHne, CM. PUCYHOK 26;

- paguanbHoe cMmelleHune, T. e. CMeLlleHe B 04HOM UM 0B0UX OPTOroHarbHbIX HarnpasieHusX, Npoxo-
OSILLNX Yepes OCb BpaLLleHNs1, CM. PUCYHKU 2B, T;

- oceBoe CMelleHue, T.e. CMelLleHMe B HamnpaBneHuW, napanfienlbHoM OCUM BpalleHWUsi, CM. pUCY-
HOK 24;

- YrroBoe CMeLLeHMe, T. €. YIIOBOE CMELLeHNe B OAHOW 1IN B IBYX OPTOrOHasbHbIX NICCKOCTAX, NPOXO0-
OSILLMX Yepes OCb BpaLLleHNs, CM. PUCYHKN 2e, X.
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6 — uncToe BpaLleHne 8 — paguanbHoe CMmellleHue 2 — paguanbHoe cMeLleHue
B HanpasneHuu ocun X B HanpasneHuu ocu Y

—— s,

D
L ABO)

~,

B )
D B
8 — 0CeBOe cMeLLeHIe B HanpaBneHum € — YrnoBoe cMeLeHue XK — YI1oBoe CMeLeHue
ocnZ B HarnpasfieHn ocn X B HanpaeneHun ocu Y

AB =Z — 6a30Basi oCb;
CD — ocb BpaueHus;

6 — yron noeopora.

PucyHok 2 — Cxemarnyeckoe nsobpaxeHune creneHen ceoboasl Npy BpaweHum

4.2.2 Bpalyatolmiics NoAWUMNHUK Ka4YeHUA B Nydllem criyyae He [OMKeH CONpoTUBAATLCA BHELLHUM
ycunusim, npunaraeMbiM B HanpasneHny BpalleHns, T. €. UMeTb HYIIeBO MOMEHT TpeHua. B 3aBucumocTun ot
TUMa Harpy>XeHusl U3BHE, KOTOPOE MO pacyeTam AOSKeH BblAepXMBaTb NOALWMMHUK, 3TOT NoAWMNHUK 6yaet
NPOSIBMATb XXECTKOCTb B HECKONbKUX UMW BO BCEX NATU OCTaBLUMXCA cTeneHAX csoboabl. Hanpumep, camoycta-
HaBMUBAIOLLMIACS MOALLIMIMHUK MOXET BbiIePXXMBATb PaanarbHYIo U OCEBYIO Harpy3ku, Ho He 6yaeT NpPoABNATL
XECTKOCTb B [1BYX YITIOBbIX HANpaBfieHusX.

Jpyrve nogwmnnHUKK MoryT 6bITb NpeaHasHadveHbl Ans cobogHOro 0CeBoro nepemelleHus, obecne4yu-
Basi PV 3TOM XeCTKOCTb B paguanbHOM 1 YrNOBbIX HANPaBeHUsIX.

4.3 lMorpelHoCcTb BpaleHua NoalnunHuKa

CwmelLleHne ocu BpalleHWUA Bpallaroweroca noawmnH1Ka B Nto6oi U3 BO3MOXKHBIX NATU HeBpallaTerb-
HbIX CTeneHsIX cBo60obl, B KOTOPLIX NOALWWNHUK NPeAHasHauYeH BbiAepXUBaTh HarpysKy, HasbiBaeTCcs norpeLu-
HOCTbI0 BpaLUeHus. DTo MOHATUE BKIloUaeT B ce6a Niobble cmeLleHNs], CBsi3aHHbIe C BpalleHNneM MoALLIUMHKKE,
3a UCKITIoYEeHMEM NepeMeLLieHNIA, BbI3BaHHbIX TeNNOBbLIMU AechopMaLsiMy UMM USMEHEHUSIMW Harpy3ku, Npuy-
naraemom ussHe. lNorpelHocTb BpalleHUa NpeacTasneHa B TepMUHaxX CMeLLIeHUS U XapaKTepuayeTcs OTKIo-
HeHveM OT naeanbHOW ocn BpalweHus. Bo Bpallatowemcs noAWnnHUKe KayeHnsl NorpellHoCcTb BpalleHus
ABMAETCA CNeACTBUEM HANMUYNA ANCKPETHON CTPYKTYPbI KOMMNIEKTa TN KaYeHUs U reoMeTpudeckux aedektos

4
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PA3NNYHBIX BHYTDEHHWX NOBEPXHOCTEN NOALWNHUKE, KOTOPLIE UCNbITEIBAHT OTHOCUTENLHOE NEPEMELLEHNE
NpW ero BpatleHr. ST recMmeTputeckne nedektbl MOryT ObiTh XapakTepuCcTUKaMy (HaNnpUMep, NCrpeLIHoC-
T510 (hopMbl 06paGoTaHHON NOBEPXHOCTY), NPUCYLLUM M ASTANSM NOALUMNHUKE, UNK MOryT GbiTh peaynbTaTom
Aedopmaunn geTaneii NoAWNNHUKA BO BpeMA CBODKU UM YCTAHOBKM,

4.4 Bubpauws nogwnnHnka

PakTopbl, BbI3bIBAILLME NOrPELUHOCTS 8PaLLEHNA NOAWMNHUKE, ByAyT Takke NPOABMATLES B AUHAMUKE
W BbI3bIBATE BUOPALIMIO ANEMEHTOB NOALLWNHANKE.

Bufipayus noAWWNHUKA BLI3LIBAETCA BHYTPEHHUMM NEPEMEHHBIMI CUMaMK, reHepUPyYeMaIMA NPU Bpa-
WEHWM B KOHTAKTAX TEMN KaYEHUA C AOPOXKEM N KAHEHUR C yYETOM UHEPUMA 1 AemMncdunpoBaHus. BHyTpeHHue
cunbl ByayT Takke CcO3JaBaThCH NepemeHHbIMUA BO BpemMeHu aediopMauusaMi aeTaned noAwunHuka v
HECKOMbKUMK TUNAMW CNy{aiHbIX NepeMELLEHUIA TEN KAMEHUR 1 CENaPaTOPOE U NEPUOANYECKUMU CMELLIEHUS-
MM CEMnapaTopoB OTHOCATENBHO TEN Ka4eHNs unu konew. Bubpaums Gyaer obycnosneHna He Tonbko hopmamu
koneBaHni SNeMeHTOB NOALLUMNHKUKA KaK TBEPOLIX TEN, HO U MaruBHeIMK thopmamMun konebanuii, BuGpaums reHe-
PUPYETCS NOrPEWHOCTAMU MPW ONPEAeNEHHbIX YCNOBUSX, TAKMX KaK YacToTa BPaLLEHWs v npunaraemas
Harpyska. BuGpauns nogwunHuka MOXKET BNUATE Ha paboTy MEXaHWYeCcKOW CUCTEMbl W Bbi3biBaTb
06pasoBaHne akyCTUHECKOro WYMa CUCTEMbI, B KOTOPYHKY BMOHTUPOBAH 3TOT NOAWMNHUK.

5 Npouecc namepenunn

5.1 OcHOBHBLIE NPMHUMNBI H3MEPEHWA

COBOKYNHOCTL BUBPAUMOHHLIX NPOUECCOB BCEH KOHCTPYKUUN NOALINMHUKE KAYEHNS NPUMEHNTENLHO K
Ha3HaueHUSM HACTOSILLEr O CTAHAAPTA OLIEHUBAKT Npu pasmeLleHnn npeobpasosarens (Hanpumep, npeotpa-
sosatens sudponepemeLleHns, BuBpocKopocTy NN BUGPOYCKOPEHNA) B ONPEAENEHHOI TOMKE Ha OIHOM U3
KONEL NOALLNMHUKE UMW HA MeXaHWYECKOW HACTM U3MEPUTENBHOTO CTEHAS, KOTOPLIN MEXAHWYECKN COEQUHEH C
OOHWM 13 Koney nogwnnHuka. NnHne AeicTena npeobpasosatens onpeaensaaT No OTHOLWEHWK K OCAM NOA-
WUWNHWKA (HANPpUMEp, B OCEBOM WKW PAAWANBLHOM HanpasneHu). NoAWUNHUK BPAWAOT ¢ PUKCNPOBAHHOW
CKOPOCTHH) NMPK YKA3AHHBIX YCTTOBUSX HATPYKEHWS U B TEYEHUE 33[AHHOTO NePUO[A BPEMEHN CHUMAKIT CUTHaN
npecbpasceaTtens, ]

HakonmeHHbie Takum 0Gpasom JaHHbIe aHANU3UPYIOT ANA HaxoxaeHusa oaHoro unu Gonee napameTpos,
KOTOPBIE MCMONBIYIOT 4NA XaPaKTEPUCTMKN BMGpauma.

Mo 3TUM AaHHBIM MOXHO CYAUTL O KAHECTBE U3rOTOBNEHNA NOALLIMNHKUKA U ero COCTORHUW. ST Habnwae-
HWS BLIZAIOT JAHHDBIE BUGPEALIMM NOAWWNHNKE NPW 86IBDAHHLIX YCNGBURX USMEPEHNIA, NOITOMY NO ITUM PE3Ynb-
TaTam MOXHO NUWb YMacTUMHO AenaTh BbIBOAbI, Kacawwuecs subpauvia U WyMa npu Apyrax ycnosusax
skcnnyatauud. MNpougcc usmepeHus moxeT BbiTh NPEACTABNEH CXEMATUHECKU, KAK NOKA3AHO HA PUCYHKE 1.

5.2 Yacrora BpaleHWn

5.2.1 UNamepeHne BWBpaLMKM NOALLIMNHUKOB AOMKHO NPOWCX0AWTE B AUHAMUKE NPU HENOABWKHOM
HAPY)XHOM KONbLE YN NpW ero NPUHYANTENBLHOM NPOBOPaYNBAHUN U MPW BPEWEHAN BHYTPEHHEro Konbua ¢
NOCTOAHHON Y&CTOTOM, 3aBUCALLEA OT pa3vepa U KOHCTPYKLIMU NOALWMNHAKE (CM. CTAHAAPTLI Ha NOALMNHAKA
KOHKPETHBIX TUNOR).

5.2.2 Bo Bpems npoeeAeHAs N3MepeHUil AeNCTBUTENBHAR YACTOTA BPALLEHUS HE JAOMKHA NPEBLILLATE
HOMMHanNLHYH YacToTy Gonee vem Ha 1 % v BuITh Hke ee Gonee vem Ha 2 %.

5.3 OpueHTauMna OcH BpalleHna NOAWKUNHNKA

MawvepeHue BuSpaunn noALLMNHUKOB AOMYCKEAETCA NPOBOAATH MNP BEPTUKAMNBHON NN TOPU3OHTANBHOW
ocu BpatteHns. Mpu ropuacHTANBEHON OCK BPALLEHWA CNegyeT UMETh B BUOY UIMEHEHNE OPUEHTaLMMW Cunbl
TSHXKECTU OTHOCUTENBHO BPaLLAKILLErocA KOMNMNEKTa Ten KaveHus, 310 MOXeT NpUBECTN K IJE!.OFICINHliV'ITBJ'leO!FI
BnGpaLmnn, ecnn HABEAEHHBIE KOHTAKTHbLIE YEUNWA HA TENE KEYEHUS HE OKAXYTCR IHEUMTENbHO Bonblie ux
cofCTBEHHON Maccehl,

5.4 Harpyska Ha noaWWNHKK

Ans JOCTUXKEHNR ONPeREneHHbIX KMHEMATUMECKUX YCNOBWI NPU M3MEPEHWUKM BUOpaLMN NOALUNHMKA
AOMKHBE GbITb HarpyxeHb!, MNpunaraemble Harpyaki A0MHbl 6biTb ACCTATOYHO BbICOKUMM, YT0GkLI NpegoTapa-
TTb NPGCKANb3LIBAHUE TEN KAYEHAR OTHOCUTENBHO JOPOKEK KAMEHNS BHYTPEHHETO W HAPYXHOT O KOneL, HO He
CTONb BLICOKAMMK, YTOOB! BbIABIBATH p,ecbopmauw-o, KOTOpAaA MOXET NOBNWNATEL Ha pe3ynbTaTthl.

5.5 BubponpeobpasoBarenn

§5.5.1 Namepsemoii BeNMYMHOW ABNSETCR paanansHaR Nk 0CeBas COCTABNAWER BUEpaLIN HAPYKHO-
ro konsua noawunnHuka. Bubponpeobpaszosatens npeobpasyer MexaHuqeckue konebaHna B snekTpudecknil
curHan. CnegyeT pacCMOTPETL TPW OCHOBHBIX TNa suGponpeotpasosarenei, BbiAAKWNMX CUTHAMNbI, HOMK-
HanbHO NPONOPUUOHAaNbHbIE sBuGponepemeLeHo, BUBpOCKOpOCcTU UNu BUSPOYCKOpEHNH,
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5.5.2 CyuwecTByeT pasnuuve mexay 6eCKOHTaKTHBIMU CUCTeMaMu, B YaCTHOCTU NPUMEHSIEMbIMA A4S
n3MepeHusi BUbponepemelLeHNUs, U AaTYnKamm, 415 KOTOPbIX HEOOXOAMUM KOHTAKT C BUDPUPYIOLLIMM HapY>KHLIM
KONbLOM noALmnHuka. MNpu npumeHeHUn AaT4MKOB KOHTAKTHOrO TUNa HeobxoaMMOo NPOSIBNATL OCTOPOXHOCTb
B TOM, YTOBbl OH He oKa3blBar BUsIHAE Ha BUBpaLnio HapYy>KHOTO KorbLia NoALnnHUKa. C ApYroid CTOPOHbI, KOH-
TakT A4OSPKeH BbITb 4OCTAaTOYHO XKEeCTKUM, YTobbl oTCnexuBaTs BUGpaLMIO B COOTBETCTBYIOLLEM AMana3oHe
yacToT. [ns 4OCTUXKEHUS 3TOro NoABMXKHBIE Macchl BUOponpeobpasoBaTens AOMMKHBI ObITb KaK MOXXHO MeHb-
we. Ecnu Bubpaumu nepegatoTcsa Yepes HakoHeYHUK NpeobpazoBaTens, kKacaroLMncsl HapyXHOMo KonbLia noa-
WMNHUKA, TO crieayeT MPUHATL BO BHUMaHWE MPUCYTCTBUE KOHTAKTHOrO pesoHaHca. PaccMoTpeHue
KOHTaKTHOro pe3oHaHca NpuMBeeHo B NpUnoxeHun A.

5.5.3 Bubpaums HapyXHOro KofbLa ABMAAETCA CYMMO OOMbLIOrO KONMYECTBA CMELLEHUA pasnnyHbIX
amMnAuTyA Npy pasnuyHbix YactoTax. OTAaenbHble BLICOKUE aMMTUTYAbl MOTYT MMETb MECTO [iaXe Npu BbICOKUX
yactoTax (0cobeHHO Ans NoBpeXAeHHbIX NOALWUNHUKOB), HO B OCHOBHOM aMMNIUTYAbl YMEHbLLAOTCS C YBENU-
YeHneM 4acToThbl U CHKAKOTCA A0 BENUYNH HAHOMETPOBOIO AManasoHa Npy Heckonbkux kunorepuax. Cucre-
MaM, usmepsiioLLMM BubponepemMeLleHne, Heo6xoaNMMO UMETb OYEHb LIMPOKUIA AMHAMUYECKUI AManasoH, YTo
YCNOXHSIET BblAayy HafeXHbIX pe3ynbTaToB B AnanasoHe BbICOKUX YacToT. Y BubponpeobpasoBaTenei ycko-
peHuA, KOTopble TOXe AOIPKHBI UMETb LUIMPOKUA ANHAMUYECKWI AnanasoH, 3TOT AuanasoH 4OCTaTOuHO Nerko
Aoctwxum. HegocTtatkom BUbponpeobpasoBaTeneit yckopeHust sBNsieTcsl cpaBHUTENBHO GorbLuas NoaBukK-
Has Macca npy usmepeHun manorabapuTHbIX NoawMnHUKoOB. BubponpeobpasoBaTtenb CKOPOCTM UMEET Masyto
NOABWKHYIO Maccy U usMepsieT OTHOCUTENbHO HENOABMKHBIX KoopauHaT. OH MOXET MMeTb MEeHbLUWIA AUHaMK-
Yeckuin ananasoH no cpaBHeHUo ¢ BUBponpeobpasosaTensaMu BuGponepemelleHUs u BUGpoyckopeHusi. B
cnyyae Heob6xoAMMOCTUN NEPBUYHBIA CUrHan AoSkeH OblTb Npeobpa3oBaH 3NeKTPOHHBLIM cnocoboM Ans nosny-
YeHUs curHana, NponopLUoHarbHOro Apyromy napameTpy Bubpauuyn. CoomHouweHust Mex0y OuHamu4e cKuMu
duanasoHamu Ons1 subporipeobpasosamenell subpornepemeujeHusi, subpockopocmu U eubpoycKkopeHus
npusedeHni 8 NPUIoXeHuU b.

6 MeToabl N3MepeHMUSI U OLIEHKN

6.1 U3mepsiemble napaMmeTpbl BUGpaLumn

6.1.1 VamepsieMbIM napameTpom BUGpaLmm, No yMOSTHaHUIo, ABNAETCA cpeHekBagpaTuieckoe aHave-
HVe BUBPOCKOPOCTU.

6.1.2 UsmepsiembiMy NapameTpamy Bubpaumu MoryT 6biTe cpeaHekBagpaTuveckoe sHavyeHue Bubpo-
YCKOPEHNA 1 Apyrie napameTpbl BUbpaumun.

MpwumeyaHue— MNapameTpbl BUGpaUmUmn [OMyckaeTcn N3MEPSTb W BbIPAXATb B NIOrapuMUHECKUX YPOBHSX
BenuuvH (aB), 0683aTenbHO yKa3biBasi MICXOAHOE 3HAUEHNE BETNYMHDI.

6.2 YacTtoTHasa o6nacTtb
6.2.1 MapameTpbl BUBPaLmM M3MepstoT B 04HON unu 6onee nonocax4vactot ot 20 ao 10000 My, Ana pas-
FMYHbBIX TUMOB NOALUMMHMKOB YCTaHaBNMBAIOT KOHKPETHLIE YaCcTOTHbIE ANanasoHbI.

MpunmeyaHune — Hanpumep, Npu n3amepeHnn BUGpaunm WapUKOBLIX pagananbHbIX U pagnanbHO-YNOPHbIX
NOALIMIMHUKOB ONpefieNeHHOro pa3MepHoro AnanasoHa Arnsi Nonoc HU3KNUX, CPEAHUX U BbICOKUX YacTOT yCTaHABNUBAIOT
cneayowume npegensi: ot 50 go 300 Mu, o1 300 o 1800 Ny m o1 1800 Ao 10000 Ny — COOTBETCTBEHHO.

6.2.2 KakanbTepHaTUBHbIA NI AOMOSNHUTENLHBIA BapUaHT NPUMEHSAOT OKTaBHbIA, TPE TbOKTaBHBIA UNN
Y3KOMOMOCHbIA CNeKTpanbHbIA aHann3 BubpaLumn B ykazaHHOM 4acTOTHOM AnanasoHe unu ero YacTtun. CpeaHe-
reoMeTpuYeckne YacToTbl OKTaBHbIX M TPETbOKTaBHbIX (hunbTpoB BbiIOupatoT B cootBeTcTBUMM ¢ FTOCT 12090.

6.3 BpeMeHHAs obnacTb

W3mepeHue napameTpoB MMMYMLCOB (BCMIIECKOB) B cUrHane BUBpOCcKopocTi BO BpeMeHHON obnacTu,
NosIBNSAIOLUMXCA BeneacTBMe AedeKTOB MOBEPXHOCTU /UMK 3arpasHEHUs N3MepsieMoro NOALNMNHNKA, MOXeT
paccmaTpuBaTbCst Kak 4ONOMHUTENbHBIA BapuaHT oueHKU BUGpaumm. CyecTByOT pasnnyHble MeToabl OLeH-
KM UMMy bCOB B 3aBUCUMOCTU OT TuNa 1 cnocoba npuMmeHeHUs NoALWMnHUKa.

6.4 Xapaktepuctuku Bu6ponpeo6pasoBarens u punbTpos

6.4.1 AMnnuTygHo-4YacToTHasi xapakrtepuctuka (AYX) anekrpoMmexaHudyeckoro npeobpasoBaTens gon-
XHa 6bITb B Npeaenax, onpeAeneHHbIX Ha pUCyHKe 3.

TpeboBaHWsA K aMNNMTYAHO-4aCTOTHOM XapakTepucTuke npeobpasoBaTtens, npeaAcTaBNeHHbIe Ha PUCYH-
Ke 3, AOMMKHbI BKMOUYaTb KOPPEKTUPOBKY BLIXOAHOMO CUrHamna ycunuTenem.

6.4.2 MakcumanbHoe OTKIIOHEeHUE OT JIMHEMHOCTU AOIKHO BbITb MeHbLue 10 % ana amnnutya subpauun
BMBpockopocTn oT 10 o 70000 mkm/c CK3.

6
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X —vacrora, l'y;
Y — BbIxofHOI curHan/subpockopocTts, Ab

PucyHok 3 — Mone gonycka AUX Bubponpeobpasosatens

6.4.3 YyscTBUTENLHOCTL NMpeobpasoBaTens, cornacoBaHHas ¢ 3MEeKTPOHHLIM GITOKOM, A0SKHa ObiTh
+5 %. UyBCTBUTENBHOCTL A0MXKHA ObITh B 3TUX NPeAenax Ans Bcero paboyero avanasoHa cTaTM4eckoro 0ceBo-
ro cmelleHusi BubponpeobpasoBaTensi, ykasaHHOro B TEXHUUYECKUX YCNOBUAX. B cnyyae pasnuuua 4yBcTBu-
TENbHOCTU Mexay oTAenbHbiMM npeobpasosaTensMu HeobxoauMO MpeaycMOTpeTb COOTBETCTBYHOLLYIO
KOMMeHcaLuio B 3MeKTPOHHOM Brioke.

6.4.4 Xapakrepuctuku punbTpa 3neKTpoHHOro 6noka AoMkHbI pacnonaraTeesl B peaenax, ykasaHHbIX
Ha pucyHKe 4 (3awTpuxoBaHHas obnacTb). 3aTyxaHue Nonockl NPOMyckaHUA Ha BCeX YacToTax Huke 64 %
HWKHER rpaHn4HON YacToThl f, W Ha BCex YacToTax Boilwe 160 % BepxHeln rpaHU4HOW 4acToThl f AOMKHO
cocTaBnATb He meHee 40 ab.

X

20+

40
40

30+

40—

50— —

v L 0,641, f, 1.21, 0.8f, f, 1.6f,
X —vacToTa, 'l

Y — zaTtyxaHue, ob;

f,y — HOMUHATLHAS HWKHAS FPAHNYHAs HaCToTa;

fy — HOMUHATNLHAA BEPXHAS rPaHUYHAsA 4acToTa

PucyHok 4 — Mone gonycka AYX nonocoBbix hunbLTpoB



rOCT P 52545.1—2006

6.5 MeTopn ycpeaHeHUs MO BpEMEHU

6.5.1 VamepeHne curHana BMOPOCKOPOCTU B KaxKAOW MOrioce 4acToT AOSPKHO GbiTh NpeacTaBneHo
ycpeaHeHHbIM Mo BpeMeHu nokasaHuem 3a nepuod He meHee 0,5 ¢ ot MoMeHTa cTabunusaunm napameTpoB
BMBpaLmn, xapaKkTeprayoLLencst TONbKO oTAeNbHbIMU Cry4aiHbIMU OTKIIOHEHUSIMU OT CpeHero s3Ha4eHus.

Bbibop koHKkpeTHOro cnocoba ycpeaHeHUsl No BpeMeHN AOMKEH A0CTUraTbCs NyTem AOroBOPEHHOCTU
MeXxay U3rotoBuTenemM U noTpebutenem. AByms TUNMYHbIMA cnocobamim aBRAOTCA cpeaHekBagpaTudeckoe U
3KCNoHeHLUnarnsHoe cpeaHexsagpaTndeckoe sHadeHns (cm.3.13, 3.14).

6.5.2 CpeaHeksafpaTtnyecKoe 3HaYeHWe v, 4 (f), MKM/C, BerMucnaioT no oopmyne

t
Vs ()= [(1T) [VA(E' 0t (1)
t-T
roe T — Bpemsi BbIGOPKM yCpeAHAEMOro curHana, kKoTopoe JoMmKHo 66Tk GonbLue nepuoga No6oit U3 rnasHbIX
4aCTOTHBIX COCTaBMNAOLIMX 9TOro curHana. OBbIMHO vy, , (f) BepeTca 3a Bpemat=T;
V(') — BMBPOCKOPOCTb Kak OYHKLMS BpEMEHN.
6.5.3 OKcnoHeHUMansbHoe cpeHeKkBaapaTMYeCcKoe 3Ha4YeHNE v, ., , (f), MKM/C, BBIMMCNIAIOT No popmyne

t
Vs cka (t) = (1/ t)IVZ(t;)e—(t—tf)/rdtr, (2)
0

rae t — BpeMs penakcauuu, KoTopoe AomkHO 6biTb GonbLue nepuoaa Ntoboi U3 rMaBHBIX YaCTOTHBIX COCTaB-
NALWUX cUrHana;
V,.cx s (f) CNeayeT 6paThb 3a Bpems £, 3HauMTenbLHO Gonbluee T
V(') — BMBPOCKOPOCTb Kak (OYHKLIMSA BPEMEHMN.

6.5.4 Crabunusauusa nokasaHuin omkHa 6biTb AOCTUrHYTa B TeHeHue He Gonee 5 MUH OT Havana usme-
peHuit. Ecnin HEBO3MOXHO 40CTUYL CTabunusaumm B Te4eHne 5 MUH, M3roToBuTenNb U NOTpebuTenb AOMKHbI
MPUHATL COrnacoBaHHoOe peLlieHne O NPOACIKUTENBHOCTN U3MEPEHUIA.

6.6 MocnepoBaTenbHOCTb NPOBEASHUA U3MEPEHUN

6.6.1 MamepeHns cnegyeT NpoBoAnUTb B TPEBYEMOM YnCHe NONOXKEHUI NOALLIMITHUKA.

6.6.2 lMpu npvemke noAwWwMUnHUKa Hanbonbluee 3HaYeHWe, U3 NONYYEHHBIX MPU PasHbIX MOMOXEHUSAX,
AOMKHO HaXoAUTLCA B YyCTAHOBNEHHbIX UMK B3aUMHO 006pEHHBIX U3roToBUTENeM 1 NnoTpebuTenem npegenax
ANA KaXKaoro oLieHnBaemoro napametpa subpaumu.

7 YcnoBusi amepeHum

7.1 Tpe6oBaHuA kK U3MEePAEMOMY NOALIMMHUKY

7.1.1 NoawWwWUNHUKK € 3aN0XKEHHBIM CMa304YHbIM MaTepuanom

7.1.1.1 MNoAWNNHUKA C 3aN0XKEeHHbIM CMa3oYHbIM MaTepuanom (NNacTUYHLIM, XXUAKUM UK TBepAbIM),
BKNIOYAA TUNbI NOALWWNHUKOB € 3aLWUTHBLIMM Lan6amMun 1 yNNOTHEHUSIMU, U3MEPAIOT B COCTOSHUM NOCTaBKW.

7.1.1.2 HuxenpusegeHHble npoueaypbl (CM. 7.1.2 1 7.1.3) He NPUMEHSAIOT K NOALUMNHUKAM C 3anoXeH-
HbIM CMa304HBIM MaTepuasnom.

7.1.2 YucroTa nogwmMnHuka

MockonbKy 3arpAsHeHWe BNMAET Ha BUGpauMio NOALIMMHMKA, NOAWMMHUKWA AOSMKHBI BbITb NOMHOCTLIO
OuMLLEHbI C NPUMEHEHNEM Mep NPeAO0CTOPOXKHOCTA TaK, YTOObI He BHECTU 3arpsA3HEeHUe U He co3aaThb AONOSHU-
TeNbHbIX UCTOYHUKOB BUBPpaLnK.

MpumeyaHune— HekoTopble 3aWmMTHbIE NOKPLITUS MOTYT COOTBETCTBOBaTH Tpe60BAHMSIM CMa304HOro MaTe-
pwana npv npoeeaeHn nameperunii Bu6pauum (cm. 7.1.3). B Takom criyuae HeT He06X0AUMOCTM yAansiTe 3TU NOKPLITUSA.

7.1.3 CmasbiBaHUe NoAWUNHUKA

7.1.3.1 MNepeansmepeHnemM NOALLMMHUK HEOOXOAMMO CMasaTb, UCTIONb3Ysl yKazaHHOEe KONMYEeCTBO Mac-
na, 6e3 npucagok, ¢ HU3KOW BA3KOCTLIO B 3aBUCUMOCTM OT TUNa 1 pasmMepa nogLmnHuka.

7.1.3.2 TMpoueaypa cmasbiBaHUA [OJDKHA BKMOYaTh 06KaTKy (MpupaboTKy) B LENSIX AOCTMKEHUS paBHO-
MepHOro pacnpegeneHua CMa3oyHOro MaTepuana B noALWnNHUKE.

7.2 YcnoBusa okpyxatlowen cpeabl NpU UsMepeHUn

MoawunnHnkK cneayeT N3SMepATb B OKPYXaloLLe cpeae, He okasbiBatoLleln BNusiHie Ha Bubpauuio noa-
LLMMHUKA, NPY CNeayrowWwmnX yCNoBUsX:

TeMnepaTtypa oKpyXaroLweroBosayxa . .. .......... o117 °Cpo 27 °C;
OTHOCUTENBHAABIIAXHOCTL .. v oo e ieeee e eee e 0145 % no 70 %;
atMocepHoe AaBNEHNE . ... ... ...t ... o1 84 no 106 kMa.
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MpwumeyaHne— [JaHHoe nonoxeHne 3aMeHseT CCbINKy Ha MexayHapoaHble ctangaaptsl UCO.

7.3 TpeboBaHUA K YCTPOUCTBY U3MepeHUs

7.3.1 XecTkoCTb y3na WNUHAENA ¢ ONpaBKoOM

7.3.1.1 KoHCTpyKUUen uinMHAeNA ¢ ONpasKoi, NPUMEHAEMOTO Aris KpenneHus U NMpuBeAeHUs BO Bpalle-
HWUEe BHYTPEHHEro Kofbla NogWwunHuKa, AoMKHO BbiTe NpegycMoTpeHo, YToObI, KpoMe Nepefayun Bpalatenb-
HOro ABWXeHUs, OH NpeacTaBnan 6bl XXecTKyto 6a30BYL0 CUCTEMY ANt OCU BHYTPEHHEro KonbLa.

7.3.1.2 TMepepaya BMBpaLmmn Mexay y3noM LWNUHAENS C ONPaBKO U BHYTPEHHUM KOJTbLIOM MOALIMIMHAKA
B NPUMeEHSIEMOM AnanasoHe 4acToT AoMkHA GbliTb He3HAYUTENBHOW MO CPaBHEHUIO ¢ BUGpaLuei NoaLWwnnHmuKa
(B crny4ae pasHornacui ToYHble 3HaYeHUs1 AOMKHBLI COTMacoBbLIBATLCS MEXAY U3roTOBUTENEM U noTpeburte-
nem).

7.3.2 MexaHWU3M HarpyxeHusi

7.3.2.1 KoHCTpyKUMEN CUCTEMBI HarpyXeHusl, MPUMEHSIEMON ANs NPUIIOXKEHUS Harpy3okK K Hapy>KHOMY
KOnbLY NOALIMMHMKA, AOMKHA ObITb NpegyCcMOoTpeHa BO3MOXHOCTb CBOOOAHOrO BUGpUpOBaHUS KoMbLia B paau-
anbHbIX, YTOBbIX, U3rMBHBIX UM OCEBBIX KOeGaHNSAX B 3aBUCUMOCTM OT TUMa NOALLUMNHUKA.

7.3.3 BHeluHAA Harpy3Ka, npunaraemas K nogWunHUKY

B 3aBMcMMOCTM OT TUMOB NOALWUMHUKA U3MEPSIIOT NOA OCEBOWN, paavarnbHOW U KOMGUHUPOBAHHOMN
Harpyskoii. Harpysky ycTaHaBn1BatT B 32aBUCUMOCTUN OT OCHOBHBIX pa3MepoB MoALIUNHAKA.

7.3.4 Touka u HanpaBneHUe U3MepeHUs

Touky M3amepeHus pacnonaraoT Ha Hapy)XHOM Kofblie nodwunHuka. HanpaesneHue namepeHns gOmkKHO
6bITb OCEBLIM UMW paananbHbIM B 3aBUCMMOCTM OT TUNOB NOALLIMIHUKOB.

7.3.5 OnpaBka

LnnuHapuyeckas noBepxXHOCTb OMpPaBKW, Ha KOTOPOWM MOHTUPYIOT BHYTPEeHHee KOIbLo NoAWWNHMKA,
AoMKHa UMeTb HapyXXHbI AnameTp ¢ nonem gonycka f5 B cootseTcTBUU ¢ FOCT 25347 U MUHUMAanbHbLIE reo-
MeTpUyeckne NorpelHocTn. 3To 06ecneynT CKOMb3sLLYH MOCaaKy B OTBEPCTUMN NOALLUMHUKA.

7.4 TpeboBaHus k onepaTtopy

KBanuduunpoBaHHbI orepatop A0MKEH rapaHTMpoBaTb NpoBeAeHNe UamepeHust Bubpauumn B COOTBET-
CTBWM CHACTOSALMM CTaHOapTOM, a TakXke B COOTBETCTBUM CO CTaHAapTOM Ha NOALLNMHMKU KOHKPETHOro Tuna.

8 KannbpoBKa  TOYHOCTb U3MEPUTENBHON CUCTEMDI

8.1 O6wue cBegeHUnA
YT06bl rapaHTMpOBaTh CBOEBPEMEHHOCTb KAanNnMBpoBKN N3MepUTENbHON CUCTEMEI Nepes NpoBeAeHneM
N3MepeHuid, crneayeT NPOBOANTb JOKYMEHTUPOBaHHYO NpoLeaypy kannbpoBKu.
8.2 Kanu6poBka KOMNOHEHTOB CUCTEMBbI
8.2.1 OCHOBHbLIMU 3rIeMEHTaMM1 CUCTEMbI U3MepeHUst BUDBpaLMM MOALINNHNKA, TPebYHoLWMMN KanbpoB-
K, ABNAIOTCA:
- MpuBoA 4NS BpaLleHUsi MOALUMMHUKE;
- y3en HarpyXeHus 415 NPUNoXeHWA HarpysKkn K NOALWNMHAKY;
npeobpasoBaTesb Ans npeobpaszosaHns BUGPaL M NOALWNNHMKE B 3NEKTPUYECKUIA CUrHanm;
- 3MeKTPOHHbIN BroK (yeunutenb, punbTp, NokasbiBatoLee yCTPOMCTBO UT. 4.) Ans o6paboTkn curHana.
8.2.2 KaxpgasiyacTb M3MepUTEeNbHOM CUCTEMbI AOIDKHA NoaaepKMBaThCs B MCXo0AHOM paboyem cocTos-
HUK ee paBoUNX XapaKTepPUCTUK M BbITb OTperynMpoBaHa nog obycrnosneHHble TpebosaHus. Kanubposka aon-
)KHa BbIMOMHATLCA B COOTBETCTBUM C TPEBOBAHUAMM HOPMATUBHBLIX AOKYMEHTOB. [Na Kaaon u3 yacTen
N3MepUTENbHON CUCTEMBI CYLLIECTBYIOT CreAyroLLMe OCHOBHbIE 3rIeMeHThl KanMbpoBK/ U MOATBE PXKAEHUS Tpe-
6yeMbIX pabounx xapakTepucTuK:
a) npuBoaHoOM y3en:
1) YacToTa BpalleHuWs WnuHaens,
2) norpeLuHoCcTb BpalleHUs U cobcTBeHHas BUbpaLms WnNuHAens,
3) cocTosiHWMe onpaBKK LWNUHAENS, HA KOTOPOWA CMOHTMPOBAH NOALIWMNHUK (NMOBpeXaeHne, Koppo-
3us, aecdopMaLns, MsMeHeHne pasmepa nuT. a.);
b) ysenHarpyxeHus:
1) Harpyska,
2) BbIBEPKa HanpaBneHWs HarpyxeHus,
3) nonoxeHWe TOYKN NPUINOKEHUS HArPy3KK;
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c) npeobpasoBaTens:
1) 4yBCTBUTENBLHOCTH U IMHENHOCTb aMMIINTYAHON XapaKTepUCTUKK,
2) aMnnuTyaHO-4acTOTHas XapaKTepucTuka,
3) opueHTauus U pacnonoxeHue;
d) 3neKkTpoHHbIN y3en (yeunurens, dunbTp U NokasbiBatoLee yCTPONCTBO):
1) ycuneHue u NUHENHOCTb,
2) YacTOTHbIE XapaKTepUCTUKN,
3) TouHOCTb NoKasaHUsl usMepuTensHoro Nnpuéopa Unu udpoBoro gucnnes.
8.3 TOYHOCTb U3MEPUTESNIbHON CUCTEMbI
8.3.1 MNpunposeaeHUn U3MepeHUi NoALLUMNHUKA OAHUM U TeM XXe MEeTOAOM, MPU OAHON U TOI e No3uLIMn
NoALUIMMNHWKA, NPY TOM Xe MO0XEeHUU HapYXXHOTO KOMNbLAa U UCNOMb30BaHUN OAHOIO U TOTO JKe U3MEPUTEMIbHOTo
obopyaosaHus B npegernax KOPOTKOro MPOMEXYTKa BpeMeHN NOBTOPSAEMOCTb pe3yrnbTaToB U3MepeHusa 4on-
XHa 6bITb + 10 % cpegHero 3Ha4eHUs1 U3MepPsSIEMbIX BENUYUH.

MpwnmeyaHune—lorpewHocTn B cucteme U3MepeHns He BKIIoYaloT OTKNOHEeHNA, OTHOCALWWECH K uamepse-
MOMY NOJLLUNIMHUKY.

8.3.2 [Ins oueHku npasunbHoCcTU namepeHni B cootsetcteumn ¢ FOCT P NCO 5725-6 B kavecTBe NpuHs-
TOro ONOPHOTO 3HAYEHWUSA UCTIONL3YIOT pe3ynbTaTkl UsMepeHnii BUOGpaummn obpasLoBbiX NapTUA NOALWUNHUKOB,
nonyyeHHble Ha 0bpa3L0BOl NPUBOAHON YCTAHOBKE B akkpeaUTOBaHHOW nabopaTtopuun. OLeHKy NpaBunbHOC-
TU U3MepPEeHUiA OCYLLIECTBASIIOT M0 HOPMATUBHOMY AOKYMEHTY, YTBEPXKAEHHOMY B YCTaHOBMEHHOM NopAaKe.
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Mpunoxexne A
(cnpaBouHoe)

PaccMoTpeHue KOHTaKTHOro pe3oHaHca

A1 Cvnanpwuxuma

FOCT P 52545.1—2006

Ecnu noasuxHas 4yacTb BuGponpeobpasoBaTens npuxarta K NOBEPXHOCTU HapY>XHOrO KOmnbLa, TO cuna npuxuma
JorkHa 6biTb Bbile ma (M — NoABWXHAsA Macca, @ — NMUKOBOE 3HaYEHUE YCKOPEHUsT) ANl NPeAOTBPALLLEHNS NOTePU KOH-

TaKTa ¢ HapYXHbIM KOINbLIOM MOALWUIHUKA.
A.2 KOHTaKTHbIN pe30HaHC

KOHTaKkTHLIA pe3oHaHC SIBNSIeTCsl CNeACTBUEM TOr0, YTO KOHTaKT HakoHeYHMKa BUGponpeobpasoBaTens ¢ noeep-
XHOCTbIO AieNCTBYET Kak NpYXMHa BCNeACTBUE YNPYrocTu Matepuana, u3 KOToporo M3roToBreHbl KOHTaKTUpYoWMe ane-
MeHTbl. B cnyyae, ecnv HakoHe1wHUK 3akaHuYMBaeTCsl LUaPUKOM, CUTYaLWs! eLLe CIIOXKHee, NOCKOIMNbKY KOHTaKT AeNCTBYeT Kak
NPYXNHA C NEPEMEHHON XKECTKOCTBIO, YBETNMUMBAIOWENCSA C YBENuUYeHneM Harpyakm. Yem 6onblwe mogynu ynpyroct E4 n
E5 v yem Gonblie paguyc HakoHeuHuka BubponpeobpasoBaTens 1, TeM Bbillie CTAHOBUTCA pe3oHaHcHas YacTota f. B 1a6-
nuue A.1 4aHO HECKOMNBKO NPUMEPOB Ans nonycdepuueckoro HakoHeuhmka Bubponpeobpasosatens (E, = 600 Ma) 8
COBOKYNHOCTW C APYIMMM NOABUXHBIMW MaccaMmu BUbponpeobpasosartens, umetowmmm obLyyio maccy m, Kotopas npuxa-
Ta K HAPYKHOW NOBEPXHOCTU HAPY)XXHOIO KonbLa noAwmnHuka (E5 = 200 Mla) co ctatudeckum yeunuem F.

Tabnunuya A1 —Yactora KOHTAKTHOrO pe3oHaHca

r, Mm F, H m,r f, kl'y
1 1 1 9,6
5 1 1 12,6
1 5 1 12,6
1 1 5 43

1"
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MpunoxeHne b
(cnpaBouHoOe)

COOTHOLWEHNA AMHAMWYECKUX Onana3soHOB

B.1 Ha pucyHke B.1 npeactaeneH Tpebyembii aMnMTYAHO-4aCTOTHBIN Ananas3oH BUGPOCKOPOCTU U COOTBETCTBY-
oLLME EMY aMMNUTYAHO-YaCTOTHLIE AMana3oHbl BUGponepemeLLeHns n BUGpoycKopeHus.
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Mpunoxenne B
(cnpaBo4Hoe)

CBegeHUs 0 COOTBETCTBUU CChINOYHBIX MeXrocyaapcTBeHHbIX CTaHOAPTOB

Ta6nuua B.1

MeXAYyHapoA4HbIM CTaHgapTam

O60o3HaveHne CChITOYHOro
MEXrocyJapCTBEHHOro

cTaHpapTa

OBo3Ha4eHre U HaMEHOBAHUE CCbINOYHOTO MEXAYHapoOHOro cTaHaapTa U YCnoBHoe
0603Ha4eHNe CTeneHu ero COOTBETCTBUS CCbUTOMHOMY MEXToCyJapCTBeHHOMY CTaHaapTy

rOCT 16819—71

NCO 2041:1990 BuGpaums n yaap — Cnoeape (NEQ)

rOCT 24346—80

NCO 2041:1990 Bubpauus u ygap — Cnoeapb (NEQ)

rOCT 24347—80

NCO 2041:1990 Bubpaumsa n ygap — Cnoeapb (NEQ)

FOCT 24955—81

NCO 5593:1997 MoawwmnHvkn ka4eHns — Crnosapb (NEQ)

rOCT 25347—82

NCO 286-2:1988 [Honyckm 1 nocagku no cucreme ISO. Yactb 2. Tabnuubl Knaccos
CTaHAapTHBIX AONYCKOB U MpedernbHbIX OTKMOHEHU Ha pa3mepbl OTBEPCTUM U BanoB

(NEQ)

MpumeyaHue—B HacToAwelh Tabnuue ycnoBHoe ob6o3Ha4eHne cteneHn cooteBeTcTBus ctangaptoB NEQ
03Ha4aeT HE3KBUBANEHTHbIV CTaHaapT.
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