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Mpeaucnoeuve

Llenu 1 npuHuMnbl cTaHZapTM3aumMn B Poccuiickon Pefepauiy ycTaHosneHsl PenepansHbiM 3aKOHOM OT
27 nexabpa 2002 r. Ne 184-03 «O TexHU4ecKom perynuposaHdin», a Npasuna NnpuMeHeHUs HaluoHanbHbIX
craHgaptoe Poccuickon ®egepauun — FOCT P 1.0—2004 «CraHgaptusauus B Poccuiackon Gepepauunu.
OCHOBHbIE NONOXKEHUA»

CeefeHnnA 0 cTaHaapTe

1 NOATOTOBNEH OTKpbITsIM akuuoHepHbiM obwecteom «BHWIMM» (OAO «BHWIMM») Ha ocHoBe
coBCTBEHHOMC ayTEHTUHHOTO NepeBoa cTaH4apTa, yKasaHHOoro B NyHKTe 4

2 BHECEH TexHu4eckum kKomnteTom no ctadaaptudaun TK 307 «MoawmnHUuKn KadeHuay

3 YTBEPX[EH W BBE[IEH B IEMCTBMWE MNpukasom PeaepansHOro areHTCTBa N0 TEXHUMECKOMY pery-
NMpoBaHUKC UMeTponorin ot 23 maa 2006 1. Ne 88-ct

4 HacTosaWuAcTangapT ABNseTca MogUGUUMPOBaHHbIM NO OTHOLUEHUIO K MEXAYHapoaHOMY CTaH4apTy
MNCO 15242-1,2004 «MogwunHuky kadeHus . Metoasl nameperHus subpaunn,. Yacte 1. OCHOBHbIE NONOKEHUS»
{ISO 15242-1:2004 «Rolling bearings — Measuring methods for vibration — Part 1: Fundamentals», MOD)
NyTem BHECEHWS TEXHWYECKUX OTKNOHEHWA, 0ObACHEHWE KOTOPLIX NPMBEAEHO BO BBEOEHUU K HACTOSILLEMY
cTaHgapTy

5 BBEIOEH BMNEPBLIE

UHhopmarus 06 UMEBHEHUAX K Hacmoswemy cmaHdapmy nybnukyemcs 8 exe200H0 u3dagaeMom
UHGOPMAULIOHHOM yKkasamene «HayuoHansHeie cmaH0apmeiy, @ MeKcm U3MeHeH Ul U rMonpasoK — & exeme-
CAYHO Li30a8aeMbiX UHHOPMAULIOHHLIX YKazamensax « HavuonansHsie cmaHGapmei». B criyyae nepecmompa
{3ameHbI) UNMU OMMeHbI HacmoAWwe:20 cmaddapma coomaememayouwiee ygedomneHue Bydem onybnuxkosaHo
8 BXEeMECAYHO U30a8acMOM UHHOPMALUOHHOM yKasamene «HauuoHanbHbie cmaHdapmsl»y. Coomeemcmay-
Howan UHopMaUs, yeeOOMIBHUE U MBKCMbI Pa3MeLaI0IMCH MaKkke 8 UHopmattosHol cucmeme obueao
f0M16308aHUA — Ha othuiuansHom calime ®edepanoHO20 a2eHMCINEa 10 MEXHUYECKOMY DE2YKMUPO8aHUIo U
memponoztu e cemu VIHmepHem

© CranpapTtuHdopm, 2006

Hactoawuia CTaHoapT He MOXeT BbITb NOAHOCTLI UAM YACTUYHO BOCNpou3BedeH, TUpaXpoBaH U pac-
NpocCTpaHeH B KadecTee OCbVILII/IaJ'II:HOFO n3gaHus 6es paspelueHns ¢e,u,epaanor0 areHTcTBa no TeXxHU4ecKo-
My perynuposaHuio 1 MeTponorim
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BeBegeHune

HacToawui ctaHgapT SBRsSeTCs MOSMAUUUPOBaHHBLIM MO OTHOLUEHUIO K MEXOYHAPOLOHOMY CTaH4apTy
MCO 15242-1. Mpu 3TOM AONONHUTENBHbBIE NONOXEHUS, YYUTbIBAOLWWE NOTPeBHOCTU HAUMOHANBHOW 3KO-
HOMWKW U 0COBEHHOCTA HAaUWOHANBHOW cTaHaapTu3auuK, npruseaeHsl B 6.1.2, 8.3.2 1 TepMuHONoru4eckoi
cTatbe 3.16, KoTopble BblAeneHbl OAUHOMHOW BepTUKanNbHOW NUHWUER, pacnonoXeHHON cnpaBa oT TekcTa.
TpebosaHuna 6.1.2 nobasneHbl B CBA3U ¢ TeM, 4To B Poccuickorn Pefepauni LUMPOKO pacnpocTpaHeHo 13-
MepeHue BUBpaLMK MaWIMH M MEeXaHWU3MOB, B YacTHOCTW MOAWMWNHUKOB KadeHus no BUBpOYyCKOpeHWH.
MyHkT 8.3.2 nobasneH B cooTBeTcTBUM CnonoxkeHuamu FOCT 8.563, TOCTNCO5725-1ulTOCT NCO5725-6,
B kOTOpbIX TpebyeTca oTofpakaTh XxapakTepUCTUKW TOYHOCTU MeToA0B U3mepeHud. TepmuHonoruyeckas
cTatbs 3.16 gobaeneHa, NOCKONbLKY onpeaensaemblid TEPMUH MPUMEHSETCA Kak B UCMOMb3YEMOM, Tak U B
MoAUPULMPOBAHHOM CTaHAapTe.

Yuntbigaa TpeboBaHUa HAUWMOHANBLHON 3KOHOMUKMA N0 AOCTUXKEeH U0 BonblueR 40CTOBEPHOCTA U TOMHOGC-
T U3MEPEHWIA, pacluMpeHbl HacTOTHBIA U AUHAMUYECKWA AMana3oHbl U3MEREHUs BUBpaUMKU 1 CYXKEHbI Nons
[JOMNYCKOB aMnnMTyAHO-4acTOTHBLIX XapakTepucTuk Bubponpeobpasosartens 1 punsTpoB, BBeaeHsl Tpebosa-
HWA MO U3MEPEHNID OKTABHbIX 1 TPETLOKTABHbLIX CNEKTPOB. B CBS3M C 3TUM M3MEHEHb! PUCYHKW 3 1 4, KoTopble
BblZeneHbl BepTUKaNLHOW NMHWER, pacnoNoXeHHOR cresa oT 3TUX pUCYHKoB. B 6.2.1 B CBA3M C 3TUM U3MEHEH
HWXKHWA Npenen YacToTHoro gnanasoda ¢ 50 Ha 20 'y, KoTopbIA BblgeneH B TEKCTe KypcuBom, 6.2.2, KoTOpbIK
BblAENEeH BERTUKaNbLHOR NMHUEN, pacnonoXeHHOW cnesa oT TekcTa, AononHeH TpefoBaHUsMKU N U3MEpEeHU
OKTaBHbIX U TRETbOKTaBHbIX cnekTpoB. B nyHkTe 6.4.2 U3MeHeH BEpXHWIA Npeaen JUHaMUHecKoro guanasoHa
¢ 3000 Ha 10000 MKkM/c, KOTOPbIA BbIOENEH B TEKCTE KypcuBoM. Boce 3TU M3MEHEH WA BNeKyT agTeMaTuydeckoe
BbINONHeHWe TpeboBaHWA MCNOMNbL3YEMOro cTaH4apTa NPy BbiNonHeH TpeboBaHWi MogWdMUMpoBaHHOTO
cTaHpapTa.

WMameHeH nyHKT 7.2, cogemxawnia TpeGosaHua K okpyxkaowen cpege. B uensx ynpolleHua nons3osaHus
CTaH4apTOM BMECTC CCbINIKM Ha TPW MeXayHapoaHbix cTaHgapTta MCO npuBeaeHbl KOHKpETHbIE OOMNYCKW ANs
napameTpos atmocdeps!. MNpu 3T0M BbinonHeHue TpebosaHuii MogudUUMpPOBaHHOro cTaHaapTa asToMaTK-
YeCKW BNEeKYT BbiNoNHeHWe TpeboBaHWA UCNONbL3YeMOoro cTaHgapTa.

B moguduuuposaHHom ctanzapTe gobaesneHo npunoxkeHue B, faowee cOOTHOWEHWE MEeXay YacToT-
HO-ZWHaMWUHECKUMI LUanasoHamMi Ans aT4ukos BubponepemelleHns, BubpockopocTu M BubpoyckopeHns. B
CBAI3M C 3TUM 5.5.3 ONONHEH BbIAENEHHO KYPCUBOM CChINKOW Ha 3TO MPUNOKEHWe,

CTpyKTypa 1 HymMepauus CTPYKTYPHLIX SNEMEeHTOB He usMeHeHa, aobaeneHa Hymepauus absaues BHyT-
pU CTPYKTYDHbIX 3NEMEHTOB UCMONb3yeMoro cTaHgapTa.

HactoswmiA cTaHaapT SBNAETCH NepBoi 4acTblo cTaHaapTa nod obwyum 3aronoskom «lMogWwmMnHuUKN
kayeHus. MeToab! uaMepeHus Bubpauumy:, COCTOSALWLEro U3 CeayoLWmnX YacTe;

- Yactb 1. OCHOBHbIE NONCKEHWA;

- YacTtb 2. PaguanbHble U pagiansHO-yNopHbIE LAPUKOBbLIE NOALUUMHAKA;

- Yacte 3. PaguanbHble ponuKoBble chepudeckue U KOHUYECKHE NoALUNHAKK,

- YacTte 4. PagnansHble ponMKoBbIe NOAWUNTHUKA G KOROTKAMA LMAUHAPUYECKUMW PONTUKAMMU,

Bce ykaszaHHble YacTi SBNATCH MOAUMULMPOBAHHBIMU NO OTHOLIEHUIO K COOTBETCTBYHOW MM YacTam
MexayHapogHora ctaHgapta MCO 15242,
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HAUWOHANBHBIN CTAHAAPT POCCUMUCKOHW SDEAEPALUM

NoAWWMNHUKN KaveHUsA
METOABI UAMEPEHWA BUBPALIMKA
YacTtb 1
OCHOBHbLIE NONOKEHWA

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

DataBeegenns — 2007—01—01

1 O6nacTb NnpUMeHeHusA

Hactoawuni CTaHaapT onpegenaeTt MeTonbl N3MepeHUs BI/I6|D8LI,I/II/I noawnnHUKOB KadeHWs B yCTaHOB-
NEeHHbIX YCNOBUAX MSMEDEHMVI, MeToabl KaJ'IVIGpOBKI/I 1 NpoBePKA TOYHOCTWU NpPUMEeHAEeMbIX ANnA 3TOrc UsMepun-
TeNbHbIX CUCTEM.

2 HopmamueHbie cCblKU

B Hacmosuwem cmaHdapme ucrnofisb308aHsl CObITKU Ha cnedyiowiue cmaHdapmst.

FOCT P MCO 5725-1—2002 Tounocmb (MpasufibHOCMb U MpeyU3Uu0HHOCMb) Memodoe U pesynsma-
moe uszmepeHttt. HYacme 1. OCHOBHbLIE MONOXEHUSA U ONpedeneHuUs

FOCT P MCO 5725-6—2002 Tounocmb (MpasuibHOCMb U MpeyU3Uu0HHOCMb) Memodoe u pesynsma-
mog uamepeHull. Yacms 6. Micrnonb308aHue 3HaYeHUL MOYHOCHIU Ha NPaKmuKe

FOCT 520—2002 (MCO 492—84, MCO 189—87) MNoduwiunHuku kayeHusA. ObLue mexHUYecKUe ycro-
aus

FOCT 12080—80 Yacmomsr dns akycmuyeckux uamepeHutt. [pednoymumensHsie padsi

FOCT 16819—71 lMpubopsi subpousmepumensHsie. TepMUHbI U ornpedeneHus

FOCT 24346—80 Bubpauus. TepmtiHel U 0npedeneHus

FOCT 24347—80 Bubpauus. OBo3HaqyeHUs u e0UHULBI BEAUYUH

FOCT 24955—81 Modwiunruku kayeHus. TepMuHbl U ornpedeneHus

FOCT 25347—82 OcHosHbie HOpMbI @3aumoldameHAemocmu. EQuHan cucmema 0onyckos U nocadox.
MNons donyckos u pekomMeHOyeMble nocadku

fMpumeyanue— lNpunons3oeanuu HacmMoaWUM cmaHddapmon uenecoobpasHo nposepums dedcmeue Cobi-
NOYHBIX cmad0apmoe e UHGhopMauUuoHHol cucmeme obiliezo Nonb3oeaHus — Ha oghuuuansHoMm caiime GedepanbHoz0
J2eHMCMea N0 MexHUYeCKoMy peaynuposanuio U Memponoauy e cemu VMiumeprem unu 1o exezo0dHo usdasaenmoMy
UHGhOPMAYUOHHOMY YKazamemo «HayuornanbHele cmaH0apmel», KOMopsid onybaukoeaH o cocmoaHuo Ha 1 aHeaps
mekytyezo aoda, U 1o COOMBEMCMBYIOLLUM eXeMecAYH0 uzdasaeMbiM URBOPMaUUDHHEIM YKazamenaMm, onybnukosan-
HBIM 8 mekytuenm 200y. Ecnu coeinodneill cmandapm 3amveHed (UMEHeH), Mo ApU NoNbL308aHUU HacmoguM cmaHiap-
mom cnedyem pykogodcmeaosamscs 3aMeHeHHbIM (U3MeHeHHLIM) cmaH0apmon. ECcnu CobiNoYHbIt cmandapm ommeHeH
6.3 3ameHsl, Mo NORCKeHUe, 8 KOMOPOM 0aHa CCbinKa Ha Heao, NPUMEeHAeMGH 6 Yacmu, He 3ampaausarouwet 3my CCbIKY.

WapaHue ochvymansHoe
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3 TepMuUHBI N onpeaeneHns

B HacTosiluem cTaHpgapte npumMeHeHbl Tepmudbl no TOCT P MCO 5725-1, TOCT 520, TOCT 16819,
FOCT 24346, TOCT 24347, T'OCT 24955, a tarke cnegylolwve TEPMUHBI C COOTBETCTBYIOLWMMMW onpeaens-
HUASI MU

3.1 norpewHocTb BpaweHus (error motion): PaguaneHoe, ocesoe Unu yrinoBoe oOTKNOHEHWEe OCK Bpa-
LIEeHWA, UCKMNOYas nepeMelleHusl, CBA3aHHbIe C U3MEeHEeHUEM TemnepaTypbl UMW Harpyskq, npunaraemMon
M3BHE.

3.2 wectKocThb (stiffness): OTHoweHWe nameHeHNs yCunna (N KpyTALLIEro MOMEHTA) K COOTBETCTBYHO-
LeMy M3MEHEHWID NOCTyNaTenbLHora (MNu BpalaTensHore) CMeLLeHUA yNpyrore anemeHTa.

3.3 Bwbpaumn (vibration): ViameHeHue Bo BpeMeHU 3Ha4eHUA BENUHUHBI, ONUCHIBaOLLEN ABWKEHWUE UK
NONOKEHUE MEXaHUECKON CUCTEMbI, €GN 3TO 3HAYEHME NONEPEMEHHC MeHAETCS B BONbLUIYIO U MEHBLLYIO CTO-
POHbI OT HEKOTOROrO CPEAHEro UM UCXOLHOIo 3HaYeH s

3.4 npeobpazoBatent (transducer): YcTpoAcTBO, npefHasHa4eHHOe ANS BOCTIDUATAA 3HEpPrud OT
O[HOW CUCTEMBI U NEpeaadl 3HEPrUW K ApYroi cCUCTEMe TOro e Nubo gpyrore Tina Takum obpasom, uTo Tpeby-
eMble 3HepreTM4ecKkue XapakTepUCTUKA HA BXOAE NPOSBNAKTCSH HA BbiXoae.

3.5 anekTpomexaHu4eckni gaTiuk (electromechanical pickup): Npeobpa3zosatens, Bo30yxaaemMbliA
3HEepPrned MexaHWMEeCcKon CUCTEeMbI (CxaTueM, yCunMeMm, nepemMeLllieHnem 1 T. 4.) U NepefatLliid 3HEPTUID K
3NeKTPUYECKOr cucTeme Mnu Haobopor.

3.6 Bub6ponepemelleHne (nepemewteHne} (displacement): BektopHan BenuduHa, onpegensowas
M3MEHEHWE MNONOXKEHWUA TENA UMM YacTULbI NO OTHOWEHUIO K CUCTEME OTCMETA.

3.7 BnBpockopocTh {ckopocTh) (velocity): BekTopHas Benud1Ha, onpefensiowas Npou3BoaHYH BUB-
ponepeMeLLeHUs No BpeMeHH .

3.8 BnOpoyckopeHue (yckopeHue) (acceleration): BekTtopHas BenuvdMHa, onpedensoLllas NnpovMssod-
HYH BUOPOCKOPOCTW N0 BPEMEHM.

3.9 ponHoro# hnnbTp (unbTp) (wavefilter): YcTpoAcTeo, NpegHazHadeHHoe AN pa3geneHns Kone-
BaHWiA Ha OCHOBE WX 4AacTOTbl M UMEKLLee OTHOCMTENBHO Manoe 3aTyxaHue konebaHuiA B ogHoW unu Honee
nonocax MacToT M OTHocuTenbHo Bonblice 3aTyxaHue KkonebaHWi Ha Apyrux HyacToTax.

3.10 nonocoeoi comnbTp {band-pass filter), GunNeTP, UMECLLMA QUMHCTBEHHYID NOAOCY NPONYCKaHNS,
MPOCTUPALWYHOCH OT HAKHEN MPaHUYHOR 4acToTsl, Bonbuwedd 0, 40 BepXHEA rpaHU4HON YacToThl,

3.11 nonoca nponyckaHus nonocoBoro ¢mneTpa {Nnonoca nponyckaHua) (pass-band): MNMonoca
4acTOT MEXAY BEPXHEN U HUKHEA rpaHUYHbIMU HacTaTamu.

3.12 HOMMHanbHbIEe BEPXHAA U HUXHAA rpaHUYHbIe HacTOTbl NONOCORBOrO ¢hunbLTpa {BEPXHAA U
HUXKHAA rPaHnyHbIe HacToThl) (Nominal lower and upper cut-off frequencies) £, n #,: YacToTbl Bbille W HUXEe
4acTOTbl MAaKCUMAarbLHON MYBCTBUTENLHOCTU (BMALTPA, NP KOTOPbIX YYBCTBUTEMNBHOCTL K CUHYCOUOANBHOMY
curHany Ha 3 gb Huxe MakcuMansHOR YYBCTBUTENBHOCTU.

3.13 cpepHekBagpaTW4yeckoe 3HadeHue BuBpockopocTh (rool-mean-square velocity, rm.s. v, o
{f)) V¢, 5{D), MKM/C, <38 BpeMEHHOW UHTepBan T>: KopeHb KBaApaTHbIA U3 CpefHero 3Ha4YeHWs KBaapaToB 3Have-
HWA BUBPOCKOPOCTK, B3ATLIX BO BREMEHHOM MHTepBarne.

MpuUMeuaHune— CpedHeKBaapaTUHECKOE 3HAHYEHUE NPUMEHUMO TAKKe K BUBpONepeMeLLIeHUI0 M BUBPOYCKO-
pEeHNIO.

3.14 3akcnoHeHunanbHoe cpeAHeKBajgpaTM4YecKoe 3HaYeHne BUBGpocKkopocTH (exponential mean
effective e.m.e velocity ve m ¢ (1)) V5 o 5 (1), MKW/C: TapameTp Ang nony4eHns yopeAHEHHOR No BpeMeHn Bnb-
POCKOPOCTU, N0A0BHLIA CpeAHeKBaAPaTUHECKOMY 3HAYEHWIO BUGPOCKOPOCTU, HO Y4MTbIBAKOLLMA SKCTIOHEHLIN-
anbHoe 3aTyXaHWe No BPEMEHU 3HAYEHUA BENNYNHDI.

MpWUMeUaHUe— IKCNOHEHUMANEHOE CPpedHeKBaapaTUUSCKoe 3HaUEHUE NPUMEHUMO Taloke K BuGponepeme-
LEeHKWio U BUBpOYyCKOpeHUio.

3.15 nepwog (pericd): HaumeHsbllee npupalleH1ue HE3aBUCUMOW NepeMeHHON NepUogUYeckond Benu-
YWHbI, Yepes KoTopoe YHKUMA NOBTOPAET caMy cebs.

3.16 wMmnynbc Bub6pauunu (peak) P, mkv/c: KpaTKkoBpemeHHas BbICOKOYACTOTHAsA 3aTyxaloLlas cocTas-
nawowasn curHana BubpockopocTy.

n puMmed4aHUNE — CJ'IE,EWET OTNUYaTE 3TO NOHATUE OT NMOHATWUA NUMKOBOM0 3HaYSHUA BVI6pOCKOpOCTVI.
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4 OCHOBHbI€ NPUHUMNLI

4.1 NamepeHve BUOpauun nogunnHuKa
Ha pucyHke 1 npegcrasneHsl OCHOBHbIE STanbl U3MepeHus BUGpauunn nogwmnnHnka U dakTopsl, BRUsio-

e Ha hamepeHue.

7.1.1 NOQWMNHAIK ¢ 3ANCHKEHHBIM
CMa304HEIM MATEPMATIOM

7.1.2 YncTtoTa nogwumnumka
7.1.3 CmasbiBaHWe NOALMMHUKA

| 7.4 TpeBoBaHMA K OnepaTopy |-> || 7.2 Yenosus orpyxaroweis
cpefbl NPY UAMEePeHUH
5.1 OcHoBHbI@ NPUHLANE U3AMEPEHUS
7.31 )Kec’ncocn..'yana LUMNWH- 5.2 YacToTa BpF:ueHun P
OendA ¢ ONPaBKon 4.2 XapaKrepucTin- 5.3 OpUEHTALMA OCH BPaLLEHHS
7.3.2 MexaHnaMm HarpyxeHus KN OCH BpallleHUA Hé)ﬂLIJVII'IHHKa
:aliﬁaEHlfll:luo?u;J'MHnaImeam' npwna- ) 5.4 Harpyska Ha NoALLMIHUK
7.3.4 Tovuka W HanpaBneHue ns- 4.3 MNomellHocTL 5.5 BuGponpeoGpasosarent
MepeHua BpaleHuA nop-
7.3.5 Onpaska LUMMHAKE 6.1 Mamepremeie napameTpbl
suGpauum
6.2 YacrotHan ofnacts
4.4 Bubpauus 6.3 BpemenHan obnacts
noALWMNHUKE ] 6.4 Xapanrrepwcmxu Buﬁponpe-
8.2 KanubpoBKa KOMNOHEHTOB obpasosarens n uneTPOB
CHCTEMBI - 6.5 Metog, ycpegHeHus no spe-
8.3 TOYHOCTE N3MEePHTENBHOIA MEeHW
CHCTEMBI 6.6 MNMocneaoBarensHoOCTL NPo-
BEASHWA M3MEPEHUA

PesynsTar uaMepeHus

PldcyHOK 1 — OcHOBHBIE 3NEMEHTBI NM3MEPEHNA Bu6pau,mu noaWnMnHUKa 1 (baI{TOpbl, ENUAKOWNE HA 3TO UBMEPEHNE

4.2 XapakrepucTWKW OCH BpalwleHun

4.2.1 TNoAWWNHUK Ka4yeHns npefHasHadeH ansa obecnedeHWs oCW BpalleHWs o4HOW OeTanu MalluHbI
OTHOCWUTEMNBHO APYroA, NPy 3TOM NOSWWNHUK AOMKEH BbiAEPHKUBATE PagUanbHYS W/UNM OCEBYD HarpysKku.
Kpome Toro, cama ocb BpalleHWUs MOXET NPoU3BoAUTL NepemMellieHne elle B NATU OCHOBHbLIX CTeneHsx csobo-
AObl. Bce wecTs cTeneHen cBobodbl NoKa3aHbl Ha pUCYHKe 2 U NPUBeaeHbl HUXKE:

- 0BLWWiA criyyai NonoxeHus ocu BpalleHus, obosHavyeHue oced, CM. PUCYHOK 2a;

- YUCTOEe BpalleHne, CM. PUCYHOK 26;

- paguWansHoe cMelleHue, T. e. CMellleHWe B 0gHOM Unu 0BouUX OpTOroHanbHbLIX HanpasneHUax, Npoxo-
OSLWMX Hepes OCb BPaLLEHWUs, CM. PUCYHKW 2B, T;

- OCEeBOE CMelleHWe, T.e. CMeLleHWe B HanpasneHWd, napannernsHoM OCU BpalleHWs, CM. pUCY-
HOK 27,

- YrnoBoe CMelleHu1e, T. . YINoBoe CMeLleHe B OOHOW UMW B ABYX OPTOrOHAaMNbHbIX NAOCKOCTHX, NPOX0-
OSLUIMX Yepes OCb BpalL|EHUs, CM. PUCYHKU 2€, XK.
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6 — vyKucTOE BpalleHme

“ Z(6)

J — OCEBOE CMELEHUE B HanMpaBneHuu
ocuZ

c

X(0) \_B
D

€ — paguancHoe CMeLLeHne
B HAMPABI&HUK 0K X

.
B

?1(9)
D

€ — YIMOBOS CMELEHNe
B HaNpaBneHuu oo X

2 — paguaneHoe cMelleHne
B HANPABNEHWN OCK Y

# — YIMOBOE8 CMELLEHNE
B HAMNPAaBMeHuw ocu Y

AB =Z — BasoBas ocb;
CD — ocb BpaweHus;
6 — yronnoeoporta.

PucyHok 2 — CxemaTtudeckoe uzoBpaxeHue ctenerel ceoGogsl Npy BpalleHuy

4.2.2 Bpawatownica NogWUnHUK KayeHus B Nydwen cnydae He OOMKeH CONpPOTUBAATLCH BHELHUM
YCUNUAM, NpunaraemMbiM B HanpasneHyu BpalleHus, T. €. UMeTb HyNeBOA MOMEHT TpeHUs. B 3aBUCMMOCTU OT
TUNA HarpyXeHWs W3BHe, KOTOPOE MO pacveTam AOTBKEH BbiAeKUBATL NOALWWUMNHUK, 3TOT NOAWWUNHUK ByaeT
NPOSIBNSATh KECTKOCTb B HECKONMBKUX UINW BO BCEX NATU OCTaBLIUXCA cTeneHax ceoboasl. HanpuMep, camoycta-
HABMWBALLMACA NOAWLNNHAK MOXKET BblAepKuBaTh pagqansHyO U OCEBYHD Harpyski, HO He ByaeT NposBNATL
KECTKOCTE B ABYX YITOBbIX HAanpasneHusx.

Apyrve NnogWMnHUKM MoryT ObiThk NpegHasHaqYeHbl Ans cBoH04HOMo 0CeBoro nepemelleHus, obecneym-
Basl NMpu 3TOM KECTKOCThL B paguansHOM U YTNOBbIX HanpasneHuax.

4.3 MorpelwHoCTL BpawWweHnsa NogWnNHUKa

CmMelleHue ocu BpalleHus BpaLlaoLlerocs noawuMnHuKa B moboii 13 BO3MOXHbLIX NATU HespallaTens-
HbIX cTeneHsAx csoboabl, B KOTOPLIX NOALWUNHUK NPeaHasHa4YeH BbiAepKuBaTh HarpysKky, HasbiBaeTCs NorpeL-
HOCThIO BpalleHus . 3TO NOHATUE BKNoMaeT B ceba niobble CMellleH s, CBA3aHHbIE C BpallleHUeM NoALWUNHUKE,
3a UCKIIOYEeHMEM NepeMeLLeHi, Bbi3BaHHbLIX TENNoBLIMUY AeopMalUaAMA UMM U3MEHEHUSMIW Harpy3Kk1, Npu9-
naraemoli n3gHe. MNorpelwHocTL BpalleHus NpeacTasneHa B TepMUHaxX CMeleHUs U XapaKkTepuayeTcs OTKNO-
HeHWeM OT uaeansHoN ocu eBpauleHus. Bo spalaowemcs nogWwnnHUKe KadeHusi NorpelHocTs BpaleHus
ABNASTCH CNEACTBUEM HANWYUA QACKPETHOR CTPYKTYPbLI KOMMNIEKTa TEN Ka4YeHUs U reoMeTpUYeckuX AedeKTos

4
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pasnuuHbIX BHYTPEHHUX NOBEPXHOCTER NOALWMUMHAKA, KOTOPbLIE UCMbITLIBACT OTHOCUTENLHOE NepemMeLleHue
NpuW ero BpaleHn. 3T reomeTpudeckie gedekTs MoryT BbiTh XapakTepucTukamu (HanpumMep, norpelwHoc-
T popMbl 0BpaboTaHHOW NOBEPXHOCTU), MPUCYLLMMI AeTansM NOSWANHUKA, UMK MOTryT BbITh pesynsTaTom
AedopMauun fetanei NnoaWwnnHUKa Bo BpeMs cO0pKU UMK YCTaHOBKK,

4.4 Bubpauna nogwmnnHUKa

PakTopbl, Bbi3blBaKOLWWE NOrPELUHOCTE BpaLLeHUs NodWunHuka, ByayT Takke NposBNaTLCS B SMHAMUKE
W BbI3bIBATE BUGPALUIO 3NEMEeHTOB NoALWWUNHAKA,

BuBpauuna nofWMNHUKa Bbi3biBAETCH BHYTPEHHUMI NepeMeHHbIMA CUNamMu, reHepupyemMbsiMid Npu Bpa-
LLEHUM B KOHTAKTaX TeN Ka4eHUs C A0POXKKaMK Ka4eHUs ¢ y4eToM MHepUunn 1 demnduposadns. BHyTpeHHue
cunbl ByayT Takke co3gaBaTbCs NEPEMEHHbIMW BO BpemeHWu gedopMauusiMyi geTaned nogWwunHUKa W
HECKONBKUMUW TUMaMK CIyHaliHbIX NepemeLleHWin Ten Ka4eHUs U CenapaTopos U NEPUOaUHECKUMN CMELLEHUs -
MW CENapaTopoB OTHOCHTENLHO TEMN KadeHust Mnu konew, Bubpauns 6ynet o6ycnoBneHa He Tenbko dopMamu
kone6aHUiA aNemMeHTOB NOALWNMTHWKA KaK TBepablX TeM, HO U U3rnBHbIMKU dopmamiu konebBaHuin. Bubpauus reHe-
pUpyeTcs NorpelwHoCTSMA NPU onpefeneHHbIX YCNoBUAX, Takux Kak JactoTa BpalleHWs U npunaraemas
Harpyska. BuBpauusa nogwmMnHAKa MoOXeT BRUATL Ha paboTy MexaHWYeckod cUcTemMbl U Bbi3biBaTb
0bpasoBaHWe akyCTUYecKOro Wyma CUCTEMb!, B KOTOPYH BMOHTUPOBaH 3TOT NOAWKWIHAK,

5 Mpouecc namepeHnn

5.1 OcHOBHble NPUHLMNLI U3MEPEHWA

CoBOKYNHOCTE BUOPALUMOHHbLIX MpOLECCOB BCE KOHCTPYKUUM NOAWWUNHAKE KaYeHUa NpUMEHUTENBHO K
Ha3HaJYeHWsAM HacTOsLLero CTaHaapTa OLUeHWBAKCT Npy pa3melleHu npeobpa3oBatens (Hanpumep, npeocbpa-
3oBarens BubponepemelyeHus, BMBpockopocTu Uy BUBpoycKopeHUs) B onpeaeneHHon ToHKe Ha O4HOM 13
Koney NofLWunH1UKa UM Ha MeXaHUEeCKOH YacTu U3MEePUTENBHOMC CTEHAA, KOTOPbLIA MEXaHUYECKA COeOUHEH C
04HWUM W3 Konel noglwMnHuka. JInHue aercTeus npecbpasoBaTens onpedensioT No OTHOWEHWD K QCAM Noa-
LWKMNHAKA (HanpuMep, B 0CEBOM UMW paguansHOM HanpaeneHyu). MNMoownnHuk BpawatoT ¢ UKCUpoBaHHON
CKOPOCTbIO NPU YKa3aHHbIX YCNOBUAX HArDyXeHUs U B TEMEHWe 3a4aHHOrc NepyMoaa BpeMeHu CHAMAaKT curHan
npecbpazosaTens.

HakonneHHbie Takium 06pa3om fgaHHble aHannsupyT s HaxoXaeHUs ogHoro unv bonee napameTpos,
KOTOpPbIE UCNONBL3YIOT ANA XapakTepucTUKK BUBpaunu.

Mo 3TMM AaHHBIM MOXHO Cy4MTb O KA4EeCTBE U3roTOBMNEHWA NOAWUUNHAKA 1 erc COCTOAHUU. 3T Habnoae-
HW#A BblAAKT AaHHble BBpaL MK NOALIUMHAKA NpK BblDPaHHbLIX YCNOBUAX U3MEPEHWURA, NO3TOMY N0 3TUM Pe3ynb-
TataMm MOXHO MWL YacTUMHO AenaTtk BbIBOAbI, Kacawlwuecs Bubpauun v Wwyma npu gpyrux ycrnoBusiX
akcnnyaTtayuu. Npouecc M3amMepeHus MOXeT BbITe NpeAcTaBNeH CxeMaTUNECKN, Kak NoKasaHo Ha pucyHke 1.

5.2 YacTtoTa BpalweHUn

5.2.1 MamepeHue BubpauM1 NOOWWMHAKOB ACIDKHO NPOWCXCAWTb B AMHAMUKE MpPWM HENOABUMKHOM
HapYXHOM KONbLE UNKU NpY erc NPUHYAUTENbLHOM NPOBORaYMBaHUA U NpU BpaleHW BHYTPEHHero Konblua ¢
NOCTOSHHOW 4acTOTOW, 3aBACALLER OT pasMepa 1 KOHCTDYKLMA NOALUMIHWKE (CM. CTaHOapThl Ha NoAWUMTHUKA
KOHKPETHbLIX TUMOB).

5.2.2 Bo Bpem$s NpoBeAeHUs U3MepeHWA JeACTBUTENBLHAS YacToTa BpalleHUs He OOIbKHa NpesblluaTh
HOMWHanNbHY0 YacToTy Honee 4em Ha 1 % 1 BbiTe HUXe ee Boneevyem Ha 2 %.

5.3 OpwWeHTaLUusa ocK BpalleHWs1 No4WWNHWKA

MamepeHue BubpaL My NogWUNHMKOB AONYCKaeTCs NPOBOAMTL NP BERTUKANLHOW UITWM repU3oHTanLHON
OCHW BpaweHus . Npu ropuacHTansHOMW OCU BpalleHWs cnegyet UMeTh B BUOAY U3MEHEHUe OpUeHTauuu CUnb
TSKECTU OTHOCUTENBEHO BPALLAKLLErOCs KOMMNINEKTa Ten KadeHus. 3T0 MOXET NPUBECTA K LOMNONHATENBHON
BuBpaLnKn, ecny HaBeeHHbIe KOHTaKTHbIE YCUMUS Ha Tena KaJdeHWs He OKaXyTCH 3Ha4YuTensHo Bonblue ux

5.4 Harpy3ka Ha nogWWNHWUK

Anga JocTUKeHUs onpeferneHHbliX KUHeMaTUYeCcKUX YCNOBUA Npyu uamMepeHun Bubpauunn noawmunHUuKI
AOMAKHbBI BbITh HArpyXeHs!. [punaraemble Harpy 3k SOMKHL ObiTe 4OCTATOMHO BbICOKMMW, 4TCOBI NpegoTepa-
TUTb NPOCKanb3biBaAHUE TEN KAYEHUS OTHOCUTENBHO AOPOXEK KAaYEHUS BHYTPEHHErO U HAPYKHOTO KoneL, HO He
CTOINb BbICOKUMU, 4TOOBI Bi3biBaTL ediopMaLuMmio, KoTopas MOXeT NOBAUSTE Ha pe3yneTarsl.

5.5 BubponpeobpazoBaTtenu

5.5.1 WNamepaemoi BeNW4MHOW ABNAETCA paguansHas My oceBas CoCTaBNs oW asn BUBpaunmn HapyKHo-
ro Konsua noawunHuka. Bubponpeobpasosartens npeobpasyeT mexaH1deckue KonebaHus B aMeKTprUYeckui
curnan. CnegyeTt paccMoTpeTh TP OCHOBHBLIX Tuna Bubponpeobpazosateneaid, BblAAWWX CUrHANbI, HOMW-
HanbHO NpoNopUMCHaneHbIe BUbponepemeLleHuo, BUBpOCKGROCTH UNi BUBpOYCKOpEeHHHo.
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5.5.2 CyuwecteyeT pasnudue Mexay 6eCKOHTaKTHbIMA CUCTEMAMUK, B YACTHOCTU NPUMEHAEMbIMA ANs
n3MepeHus BubponepemeLleHus, 1 4aTyukamu, Ans KOTopPbIX He0BX04 MM KOHTaKT ¢ BUG pPUPYHOLLIMM HapYXHbIM
KOMbLOM NoawunnHKKa. Mpu npumMeHeHnn 4aT41MKOB KOHTaKTHOTO TUna HeoGXoaKMMOo NposiBNATL OCTOPOXKHOCTL
B TOM, 4TOObI OH HE OKa3biBan BNUAHWE Ha BUOpaL WD HapyKHOMo KonbUa nogwunHuka. C opyroi CTOPOoHbI, KOH-
TaKT AOKEH BbITb AOCTATOMHO KECTKAM, HTOObLI OTCNEXMBaTh BUOpaUMe B COOTBETCTBYIOLWLEM AMana3cHe
YacToT. [lns AOCTUXKEHWS 3TOr0 NOABUKHbBIE Macchl BUOponpeobpa3oBaTens A0MKHbI BbITe KAk MOXKHO MeHb-
we. Ecnu Bubpaunn nepenaotcs Yepes HakoHeYHWK NpeobpasoBaTens, KacatoWwACS HapyKHOTOo KonbLa noga-
WWMHWKa, TO chegyeT MNPWUHATL BO BHUMaHWe NPUCYTCTBUE KOHTaKTHOro pesoHaHca. PaccmotpeHue
KOHTaKTHOrO pe3oHaHca NpyMBeaeHo B NPUNoKeH A,

5.5.3 Bubpauusa HapyXHOro Konbua ABNseTcs CyMMON GONbLIOTO KONMYMecTBa CMELLEHWIA pasnu4HbIX
amnnuTy L Npyu pasnuuHbliX HactoTtax. OTLeNbHbIE BbICOKME aMNNUTY AL MOTYT MMETH MECTO AaXe NPW BbICOKUX
yacToTax (ocobeHHo 4NsA NoBpeXOEeHHbIX NOAWWNHAKOB), HO B OCHOBHOM aMNAUTYL bl YMEHbLLUAKTCA C YBENA-
YeHWEeM 4acTOoTbl M CHKAKTCH A0 BENUYWUH HAaHOMETPOBOIO AManasoHa Npyu HeckoenbKUX kunorepuax. Cucte-
Mam, U3MepsioWKUmM subponepemMellieHne, HeOBX0AMMO UMETb OYEHb LUMPOKWMA AUHAMUYNECKUA AManasoH, 4To
YCNOXKHSET BblAadvy HaLeXHbIX pe3ynsTaTos B fMana3oHe BblCOKUX HacToT. Y Bubponpeobpa3soBaTenen yoKko-
PEHUSA, KOTOPbIE TOXE AOTIKHbI UMETh LWPOKUA OUHAMUYECKUA AManasoH, 3TOT AManasoH A40CTaToMHO Nerko
poctukium. HegoctatkoM BubponpeoGpasoBatenei yCKopeHUs SBNSETCH CpaBHUTENLHO Gonbluan noasusk-
Han Macca Npu U3MepeHun ManorabapuTHbIX NogWUnHUKoB, BubponpeobpasoeaTtens CKOPOCTU UMeeT Manyo
NOABWXHYIO Maccy U M3MepseT OTHOCUTENBHO HENOABWKHbLIX KoOpAMHAT. OH MOXKET MMEeTb MEeHbLUWA JMHaMU-
YecKWA OManasoH no cpaBHeHW ¢ BUOponpeobpasoBaTensimMn BubponepemeleHns M BubpoyckopeHus. B
cnyqae HeobxoQMMOCTU NEPBUMHBLIA CUrHan gonkeH bblTb NpeobpasoBaH 3NeKTPoHHLIM crocobom ons nony-
4YeHWUs cUrHana, NponopunoHanbLHOro Apyromy napameTpy subpauun. CoomHoweHUA Mex0y OUHaMUYECKUMU
duanasoHamu 0ns subponpeobpasosamerell subponepemeuisHuA, subpockopocmu U 8ubpoycKopeHUR
npusedeHbl 8 MPUACKEHUU B,

6 MeToAabl U3MepeHNUs U OLEeHKN

6.1 UamepAeMble napaMmeTpbl BUOpaLum

6.1.1 VamepsembiM napameTpom BuBpauuun, No yMON4aHWIO, ABNSETCHA CpeaHeKBapaTUHecKkoe 3Have-
HWe BUBPOCKOPOCTH.

6.1.2 Namepsaembimu napameTpamu Bubpauuu moryT ObiTh CcpefHeKBagpaTUdeckoe 3HadeHue snbpo-
yCKOpPEHWs 1 Apyrie napaMeTpbl BUBpayuu.

MpuMeuaHue—MNapameTpsl BUBPAL MM JONYCKAETCH UBMEPATE W BRIDAXKATL B NOrapUMUHECKMX YPOBHAX
BenuiuH (aB), 06A3aTENEHO YKA3BIBAA UCXOAHOE 3HAYEHHE BETTUHMHBI.

6.2 YacTtoTHasi o6bnactb

6.2.1 MapameTpbl BUBpaUUK N3MERSIOT B 0AHOW N Gonee nonocax vacTtoT o1 204010000 Ny, Ana pas-
JIUYHBIX TUMOB MNOALWWNHUKOB YCTaHABNMBAKOT KOHKPETHbIE YaCcTOTHbIE AManasoHsbl.

Mpumeyvanune — Hanpumep, npu n3mepeHun BUGpaLMM LUAPUKOBLIX PaguantHbIX U paavansHO-YNopHBIX
NoALWMNHAKOB oNpeaeneHHOro pasMepHoro AManasoHa anga nonoc HA3KUX, CpedHux U BLICOKUX YaCcTOT YCTaHaBNUBAIOT
cnegytowMe npegensl: o1 50 go 300 My, o1 300 go 1800 My u o1 1800 go 10000 Ny — cooTBETCTBEHHO.

6.2.2 KakanbTepHaTUBHbLIA UMW LONOAHUTENLHBLIA BAPUAHT NRUMEHSOT OKTABHbIA, TPETLOKTABHLIA UK
¥3KOMOMOCHLI A CNekTpanbHbIA aHanus subpauuny B ykasaHHOM 4acTOTHOM AuanasoHe unu ero vYactu. CpegHe-
reoMeT puYecke 4acToThl OKTABHbLIX U TRETLOKTABHLIX UNLTROB BeIOUpatoT B cooTeeTcTBMM ¢ TOCT 12090,

6.3 BpemeHHAn oBnacTb

MamepeHue napameTpos UMNyNbLCOB (BCMNNECKOB) B GUrHane BuBpockopocTi BO BPEMEHHON obnactu,
NOABNSOWWUXCH BCNeacTsue AedeKkToB NOBepXHOCTA WK 3arpa3HEeHNs U3MEepAemMOoro NoAWUMHUKA, MOXEeT
paccMaTpuBaTLCA KakK 4ONONHATENLHLIA BapUaHT oueHKkn Bubpauni, CylecTBYOT pasnuyHbie MeToibl OLeH-
KW UMMYNbLCOB B 3aBUCUMOCTU OT TUMNa U cnocoBa NpuMeHeHUs NoAWUITHAKE,

6.4 XapaktepucTuku BubponpeodpazosaTtens M pMNLTPOB

6.4.1 AMNNUTyOHO-4AcTOTHas xapakTepucTuka (AYX) anekTpomexaHudeckoro npecbpasosaTtens 4on-
*Ha BbITb B Npeaenax, onpefeneHHbIX Ha pPUCYHKe 3,

TpeboBaHUs K aMNNUTYAHO-4acTOTHOW XapakTepucTuke npeobpasosaTens, NpeacTasneHHbIe Ha PUCYH-
ke 3, LOMKHbI BKNIDYATL KOPPEKTUPOBKY BbIXOLHOMO CUrHana ycunutenem.

6.4.2 MakcumansHoe OTKMOHeHUe OT MMHEeRHOCTU AOMNKHO GbITh MeHbwe 10 % ana amnnuTya Bubpauuu
BubpockopocTu ot 10 oo 10000 mkm/c CK3.

6
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HGOn

-

4

hit! 106} 10 10000

X —wvacToTa, [y;
Y — BhIXOAHOW curHan/eubpockopocTt, ob

PucyHok 3 — Mone gonycka AYX BuGponpeobpasosaTtena

6.4.3 YyscTBUTENbHOCTL Npecbpa3oBaTens, COrNacoBaHHas C 3NeKTPOHHLIM Brokom, AomkHa BbiTh
+5 %. YyBcTBMTENBHOCTL A0MKHA BbITh B 3TUX Npefenax Ans Bcera pabovero fyManasoHa cTaTMYecKoro oceso-
ro cmelleHus BubponpecbpasoBaTtens, yka3aHHOMo B TEXHUYECKMX yCnoBusax. B cnydae pasnuans 4yBcTaM-
TENbLHOCTU MeXZy oTAoenbHbIMM npecbpaszoBaTensMd HeobXoAWMO NpefycMOTpeTh COOTBETCTBYOLWYIC
KOMMEeHCcaUMo B aNEKTROHHOM Bnoke.

6.4.4 Xapakrepuctuku pMnbTpa 3nekTpoHHoro Bnoka 0onxHbI pacnonarathcs B Nnpegenax, yka3aHHbIX
Ha pucyHke 4 (3aWwTpuxoBaHHasa obnacTe). 3aTyxaHue Nonochl NPoONyckaHWs Ha BCeX YacToTax Huke 64 %
HWKHEN rpaHWYHOR YacToThl £, U Ha Boex vacToTax Bbilwe 160 % BepxHed rpaHAYHOA YacTOThl fy AONKHO
cocTasnsaTL He veHee 40 gb.

X

10~

383

i
3

DB, £, LR, WBE, 1 187

bk

X — vactoTa, ly;
Y — 3aTyxaHwve, ab;
fH — HOMWHAIBHAaA HAXHARA NPaHUYHaa 4actora,

fB — HOMWHArlbHAA BEPXHAA rPaHU4YHAans YacTtoTa

PucyHok 4 — Mone gonycka AYX nonocosbix pUILTpoOB
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6.5 MeTog ycpedHeHVA NO BPpEMEHMW

6.5.1 MamepeHne curHana BrOPOCKOPOCTM B KaXOOW NONOCe 4acToT OOFPKHO OblTe NpeacTaBneHo
yCpeOHeHHbIM No BpeMeHMW NnokaszadHuem 3a nepuog He meHee 0,5 ¢ o1 MoMeHTa crabunusayuu napaMeTpoB
Bubpaynn, xapakTepuayoLLenAcs TONbKO OTAENbHBIMW CMYHaRHbIMU OTKNGHEHNSMUW OT CPeJHEro 3Ha4YeHus .

Bbibop KoHKpeTHoro cnocoba ycpeaHeHUsl No BpeMeHW JOMKeH A0CTUraTbesl NyTemM AOroBOpEeHHOCTH
Mexay uarotosurenem u notpebutenem. [1syms TMNUYHbIMA cnocobamu ABASIOTCA cpeaHekBaapaTUHecKkoe 1
3KCMOHEeHUWansHoe cpedHeKBagpaTuydeckoe s3HaqeHus (cm.3.13, 3.14).

6.5.2 CpegHexkBagpaTM4ecKoe 3HaYeHue v , (f), Mkw/c, BeiuensioT no opmyne

t
(7 T) [v3(Et, (1)
¢-T

Ve () =

rae T — spems BbIBOPKA yCpeqHAEMOro curHana, koTopoe AomxHO 66Tk Gonblue neprona 6o 3 rnasHbIX
4aCTOTHbIX COCTABNAOLWMX 3TOro curHana. O6siMHO v, , (f) BepeTcasaspemat=T;
v(f') — BMBPOCKOPOCTL KaK oyHKUMA BPEMEHM.
6.5.3 3kcnoHeHUWanoHoe cpefHeKkBagpaTUMECKoe 3HAa4YeHUE v, . 4 (), MKM/C, BbIMUCRZAIOT No hopmyne

t
Vo.as (1) = (1 1) v3(E)e” et @)
0

r4e T — Bpems penakcauuu, KoTopoe LomkHO GbiTs Bonblie nepuoaa 6o U3 rNaBHbIX YacTOTHLIX CoCTaB-
NAOLWMX CUrHana;

V, e s ([) CeayeT 6path 3a Bpems £, 3HaYnTensHo GonbLuee T;

v(t') — BUBpOCKOPOCTL Kak dyHKU WS BpEMEHMU.

6.5.4 Crabunusayuns nokasaHuia 4onxHa BbiTs JOCTUrHYTa B TedeHue He Gonee 5 MUH OT Hayana usme-
peHUA. Ecnn HEBO3MOXHO JOCTUYL cTabuUnuM3aummn B TedeHue 5 MUH, U3roTOBUTENL WU NOTpeBuTens JONKHbLI
NPUHATL COrMacoBaHHOE peLUEHUE O NPOACTAKUTENLHOCTH U3MEREHUA.

6.6 MNMocnegoeaTenbLHOCTL NPOBedeHUA N3MePEHHIA

6.6.1 VamepeHus cnenyet NpoBoauTL B TpebyemMom YUCHe NoNmKEHUA NOALWMNHUKA,

6.6.2 Mpu npuemke NogWwUnHUKa Hanbonblee 3Ha4YeHUe, U3 NOMYYEHHbIX MPU PA3HLIX NMOMNMKEHUSIX,
[JOMKHO HAXOAUTLCA B YCTAHOBMNEHHbIX UK B3aMMHO 0400pEHHbI X U3raToB1TENEM U NOTREebUTENeM Npegenax
NS Kaooro oLleHMBaemMoro napameTpa Bubpauuu.

7 YcnoBus namepeHun

7.1 TpeboBaHWA K L3MepSAEeMOMY NOSLNMHUKY

7.1.1 NoAWKWNHWKK € 3aNOXeHHbIM CMa304HbIM MaTepuanom

7.1.1.1 MogWwunHUKA € 3aN0KeHHbIM CMa30MHbIM MaTepyMancoM (MNacTUMHBIM, XUOKAM UK TBEeRabIM),
BKMHOYARA TWUMbI NOAUMMHAKOB C 3alMTHBIMMW LWaRBaMu 1 yNNOTHEHUS MW, U3MEPSHOT B COCTOSIHUM MOCTaBKW.

7.1.1.2 HuxenpuseaeHHble npoueaypbl (CM. 7.1.2 1 7.1.3) He NnpUMEHSIHOT K NOALWWMHUKAM C 3aMnoKeH-
HbIM CMa304HbLIM MaTepuancom.

7.1.2 YucToTa nogwmMnHnkKa

MockonbKy 3arpa3HeHue BAUAET Ha BUOpaUUI NOOWUMHUKAE, NOAWUNHUKA JOMKHb! BbiTh NONHOCTLIO
OMULLIEHBI C NPUMEHEHUEM Mep NPeaoCcTOPOHKHOCTU Tak, YTOObI He BHECTU 3arpa3HeH e U He co34aTh A0MNCrNHKI-
TenNbHbIX UICTOMHUKOB BUO pauunu.

MpuMeyaHune— HekoTopble 3aWNATHBIE NOKPHITUA MOMYT COOTBETCTBOBATL TpeBoBAHUAM CMa304HOro MmaTe-
pwana npu npoeeaeHn MaMe peHnin BuGparn (cMm. 7.1.3). B TakoM cry4yae HeT HeoOXOQUMOCTH YAanATE 3TU NOKPLITHA.

7.1.3 CmazbiBaHMe nogumnHuKa

7.1.3.1 Nepen uaMepeHUem NoSLUNHUK HeOBXOAMMO CMa3aTh, UCNONb3YS YKasaHHOE KOMWYeCTBO Mac-
na, 6e3 npMcagok, G HU3KOW BA3KOCTLIO B 3aBUCMMOCTH OT TUNa U pasmepa NoaLnnHAKa.

7.1.3.2 lNpoueaypa cMasbiBaHUA J0IKHA BKNOHaThL 0bkaTtky (npupaboTky) B LeNAX 4OCTUKEHWA paBHO-
MepHOro pacnpeaeneHus CMasodHOro MaTepuana B noaWnnHUKe.

7.2 YcnoBwus okpyKarowen cpegbl NpU M3MEPEHWH

MoAWnNHUKK cneayeT U3MeEPSTh B OKPYXaOLWEeR cpefe, HE OKasblBaloLWeR BNUSHUE Ha BUBpauuic noa-
LUMMNHKKA, NPU CNEAYOWUX YCNOBUSX:

TemMnepaTtypa OKpyKarlWeroBo3ayxa . .. .......... o117 °C po 27 °C;
OTHOCUTENBHAA BAAXHOCTD . .. o v vt o145 % o 70 %;
atMochepHOE 4AaBNEHUE . ... ... oot e oT 84 no 106 klMa.
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n pAMEMAHNE — ,D,aHHOG NONOXEHWE 3aMEHAST CChINKY Ha MeXOyHapoOHbIE CTaHAaPThI HMCO.

7.3 TpeboBaHWA K yCTPOWCTBY U3MEPEHHA

7.3.1 XecTKocTb y3na WUNMHAENSA C ONPaBKON

7.3.1.1 KoHcTpyKUuMen luNMHAEN: C OnpasBKor, NPUMEHSEeMOro AN KpenneHys U npusedeHys Bo BpaLle-
HWE BHYTPEHHEro KoNbLUa NoALWUnHuKa, JOMKHO ObITs NpedycMoTpeHo, YTobsl, KpoMe Nepefadu BpallaTens-
HOro ABWXKEHUS, OH NpeacTaBnan Bbl XKecTkyto 6a30ByH CUCTEMY NS OCW BHYTPEHHEro Konbua.

7.3.1.2 TepenayvaBubpaunn Mexay y3nom WNUHAENs C onpaskon U BHYTPEHHWUM KONbLUOM NoaWUnHAKa
B NPUMEHSEMOM JMana3oHe YacToT A0MKHa ObITh HE3HAYMTENBHOW N0 CpaBHEHWH ¢ BUOpauMeni nogunnH1Ka
(B cny4yae pa3HOIMacui TOYHble 3HAYEeHUs AOMKHbI COrNMacoBbIBATLCH MeXAyY M3roToBUuTEnemM 1 notpebute-
nem).

7.3.2 MexaHW3M Harpy>eHus

7.3.2.1 KoHCTpyKUUEA CUCTEMBI HArpyXXeHusl, NPUMEHAEMOR ONSA MPUNOKEHUS HAarpy3oK K HapyXHoMy
KOMbLY NGALUAMHUKE, A0MKHA Bbl Tb NpeaycMoTpeHa BO3MOXKHOCT cBoBoaHoro BB pupoBaHus KonsLa B pagu-
anbHbIX, YIMOBbIX, M3rMBHbLIX UMK 0ceBbIX KoNnebaHWAX B 3aBUCUMOCTW OT TUNAa NOAWUMHMKA.

7.3.3 BHeluHsAs Harpy3ka, npunaraeMas K nogwunHuKy

B 3aBUCMMOCTMA OT TUNOB NOZWUMHUKKA U3MERAKT NOL OCEBOW, pagMansHOA AU KOMBUHUpPOBAHHOR
Harpyskon. Harpyaky ycTaHasnuBsaioT B 3aBUCMMOCTU OT OCHOBHbIX pa3MepoB NoAWWnHAKE.

7.3.4 To4ka W HaNpaBneHWe N3MepeHus

Touky N3mMepeHUs pacnonaraiwT Ha HapYXHOM KomNbU e NoawWnHuka. HanpaesneHve n3amepeHnst 40NXHO
BbiTb 0CEBbLIM UAKM PAgUansHLIM B 3aBUCUMOCTI OT TUNOB NOALWNMHUKOB,

7.3.5 OnpaBka

UuMnuHapuyeckas NOBEPXHOCTb OMNPABKM, HA KOTOPOWA MOHTUPYHOT BHYTPEHHEE KOMbLO NoAWUNHUKAE,
OOIMKHA UMETb HapPyXHbIA gMamMeTp ¢ nonem aonycka f5 B coorsetcteun ¢ FOCT 25347 1 MUHMManNbHbIE reo-
MEeTpUYECKUe NorpeliHocTY. 3To 06ecneduT CKonbL3SLLYe NoecaaKky B OTBEPCTUW NOALWUMHUKE.

7.4 TpeboBaHWs K onepaTopy

KeanndguunposaHHbIA onepaTop AOMKEH rapaHTUPOBAaThL NpoBeaeHUe U3MepeHUsa Bubpalnn B COOTBET-
CTBWUM CHaACTOAW MM CTaHOapTOM, a Takke B COOTBETCTBUKM CO CTaHAARTOM Ha NOAWMMHUKA KOHKPETHOro Tuna.

8 Kann6poBKa U TOUHOCTb N3MEepPUTENbHOW CUCTEMBI

8.1 Odwme cBegeHnn
Yr1o6bl rapaHTUpOBaTh CBOEBPEMEHHOGTL KanvdpoBKn U3MEPUTENBHON CUCTEMBI Nepe NpoBeaeHeM
M3MepPEHWIA, cCNedyeT NPoBOSUTL LOKYMEHTUROBAHHYO NpoLenypy Kannbposku.
8.2 KannbpoBKa KOMNOHEHTOR CUCTEMbI
8.2.1 OCHOBHbIMM 3NEMEHTAMK CUCTEMbI M3MEepeHUs BUbpaumy noawmnnHuka, Tpedyowumm kanbpos-
KW, ABNAIOTCH:
- NPWBOA ANA BpaleH s NoAWWUNHAKA;
y3&n Har pyXeHUs oS NRANGKEHWUA Harpy3sku K NOOLWHITHUKY;
- npeocbpasosaTent Ans npecbpazoBaHa BMOpaUUK NoAWWMHAKA B 3NEeKTPUYEeCKUA CUrHan;
- 3NEeKTPOHHbLIA Bnok (yocunuTens, gunbTp, NoKasbiBawLee yCTPOUCTBOU T, 4.) Ans obpaboTki curHana,
8.2.2 Kaxgas 4acTb U3MepPUTErNbHOW CUCTeMbl JOMKHA NogaepKusaTscs B MCXOAHOM pabodyeM CocTos-
HWK ee paboYMX xapakTepUCTHK M BbITh OTperynupoBaHa nog obycnosneHHble TpebosaHus. Kanubposka gon-
*Ha BbINOSMHATLCS B COOTBETCTBMW C TPEDOBAHUSIMW HOPMATUMBHLIX AOKYMEHTOB. [Ns ka»OoW M3 Yacten
M3MepUTENEHOR CUCTEMBI CYLLECTBYIOT CNeayoUMe OCHOBHbIE 3NEMEHTLI KaNnMBPOBKK U NOATBEPKAEHWS TpE-
Byemblx pabouunx xapakTepucTuk:
a) npuBOOHONA y3en:
1) 4acToTaBpaleHUs WNUHOeNs,
2) norpeLHocTb BpalleHus U cobeTBeHHas Bubpayuns WnuHoens,
3) cocTosHWe onpaBKW WNWHOENS, HA KOTOPOA CMOHTUPOBAaH NOAWWMNHUK (NOBpeXaeHUEe, KOPPOo-
3us, nedopmalns, U3MEHeHWe pasmepa uT. 4.);
b) y3en HarpyxeHus:
1) Harpyska,
2) BblBEPKa HANPABNEHWUS HArpyKeHus,
3) NonoeHue TOYKU NPUNOXKEHUA HArPy3Ku;



FOCT P 52545.1—2006

c) npeobpa3oBaTtens:
1) 4yBCTBUTENBLHOCTb U MUHEAHOCTL aMMNAUTYAHON XapakTepucTUKA,
2) amMnnuTygHO-4acToTHas XxapakTepucTuka,
3) opueHTayuWs 1 pacnonoXeHue,
d) 3neKkTpoHHbLIA y3en (yCunuTens, PUnsTP U NoKasbliBatowee yCTPOUCTBO):
1) ycuneHue U NUHERHOCTL,
2) 4acTOTHble XapaKTepUCTUKH,
3) TOMHOCTL NOKa3aHWs U3MepuTensHoro npubopa unu yudposore gucnnes.
8.3 TOYHOCTb M3MEepHUTEeNbHOW CHCTEMBI
8.3.1 MNpunpoeegeHAW U3MEPEHUA NOAWUMTHUKA OAHUM M TEM KE METOA0M, NP O4HON M TOM 3Ke No3ULInMK
NOAWWMHKKA, NP TOM Ke NONOKEHWU N HARYXHOMG KONbLAE M MCMNGN530BaHWM O4HOM0 1 TOTO Ke U3MepUTENLHOTO
obopyfnoBaHWA B Npegenax KopoTKoro NPOMEXyTKa BDEMEHW NOBTOPSIEMOCTb PE3yNbTaToB U3MEepPeHUs Oon-
#Ha ObITk + 10 % cpegHero 3Ha4YeHWUs U3MepPsEMbIX BEMUHKH.

n pUMEedYyaHNE— HOFpeLIJHOCTI/I B CUCTEME UN3MEPEHNA HE BKNIOYAIKDT OTKNOHEHWA, OTHOCALMECA K NaMepre-
MOMY NOOLWNNHUKY.

8.3.2 [OnsoueHkn npaBunsHOCTU U3mepeHuid B cooteetcteun cFTOCT P MCO 5725-6 B ka4ecTBe NpuHS-
TOro ONOPHOro 3HAa4YeHWs UCMOMbL3YIOT pe3ynbTaTsl M3MepeHUA Bubpauvm obpa3uoBblx NapTUA NOALWWITHAKOB,
nonyJyeHHsble Ha obpa3UoBOA NPUBOAHON YCTAHOBKE B akkpeauToBaHHoW nabopartopuu. OueHKy NpaBunsHOC-
TU U3MEPEHWUA OCYLLIECTBISIHOT N0 HOPMAaTUBHOMY ACKYMEHTY, YTBEMKAEHHOMY B YCTAaHOBNEHHOM NOPAOKE.

10
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NpunoxeHue A
{(cnpaBo4Hoe)

PaCCMOTPEH We KOHTAKTHOro pe3oHaHca

A.1 Cunanpuxuma

Ecnu nogeukHan yacTe BUGponpeobpazosaTens NpuKaTa K NOBEPXHOCTU HAPYKHOMO KOMbLa, TO cUna npikuma
JoMmKHa GbiTh BhilWe ma (m — nofBWXKHAA Macca, 8 — NUKOBOE 3HauYeHWe YCKOPeHWA ) ANA NpeaoTepalleHUA NoTepHu KoH-
TakTa ¢ HAPYXHbIM KOMBLOM NOALWMNHUKE.

A.2 KoHTaKTHbIN pe3oHaHc

KoHTaKTHBIA pescHaHc ABNAETCA cneAcTBMEM TOMO, YTO KOHTAKT HakoHedHuka BuBponpeoGpazoeaTtens ¢ Nosep-
XHOGCTLIO AeACTBYET KaKk NPyKMHa BCNeAcTBHUE YNPYrocTU MaTepuana, M3 KoTOPOro M3roToBNeHb! KOHTaKTUpYoLWMe ane-
MeHThl. B crnyyae, ecnuHakoHeYHUK 3aKaHYMBaeTCA LLIAPUKOM, CUTYaL WA elle CIoXKHee, NOCKObKY KOHTaKT AeHCTBYET Kak
NPYKUHA C NePEMEHHON KECTKOCTLIO, YBENUYMBAIOLIEACA C YBENMUYEHUEM HArpyaki. Hem 6onblue MOOYNU YNPYrocT £4 4
E, nuewm Bonblue pagnyc HakoHeuHWka BuGponpeobpasosaTens r, TeM Bbllle CTaHOBWUTCA pe3oHaHcHasA vacToTa f. B Tab-
nuue A1 gaHo HecKoNbKO NPUMepOB AnA nonycdepudeckoro HakoHeuHuka suGponpeobpasosatena (E4 = 600 [Tla) B
COBOKYNHOCTU C APYrMMU NOABMKHBIMU Maccamu BuBponpeoGpazoeaTens, MUMe loWMK oBLLyI0 Maccy 71, KoTopas Npuka-
Ta K HAPYKHOA NOBEPXHOCTU HAPYKHOTO KOMbLA NOALIWNHUKE (£, = 2001T1a) ¢o cTaTUHECKUM YCUNIUEM F.

Ta6énuuya A1 —YacroTa koHTAKTHOrO pezoHaHca

f, MM F.H mr f, kly,
1 1 1 9.6
5 1 1 12,6
1 5 1 12,6
1 1 5 4.3

11
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Npunoxenne b
{(cnpaBo4Hoe)

CooTHOLWEHHA AWHaMWU4eCKMX Anana3oHOB

B6.1 Ha pucyHke B.1 npeacTtagneH TpebyemMblid amnnnTyqHO-4acTOTHLIA gMana3oH BUOPOCKOPOCTH U COOTBETCTBY-
OLLME eMy aMNIMTYAHO-4aCTOTHBLIE AWana3oHbl BUGpoNepeMelleHUA U BUGPOYCKOPEHMS.

1000000,0 |
/’
///
10000004  _ -
-
\ // I
10000,0 <
L] //A\\
- i
10000 ISy
]
//)\ ™~
1000 -
-
-~
-
\ P
10,0 -
/// \‘\
L \s\.‘
104 7 RN
'Q\-‘
\\-
0,10,1 ; ; ,
10 100 1000 10000 My 100000

[ g

L\ﬁ| - AnanaaoH subponepeMelLeHus S, HM;
~J

I:l - ManaaoH BUGPOCKOPOCTU ¥, MKM/C;

rj - AvanazoH BubGpoyckopeHus a, Mw/cZ,
L

PucyHok 5.1

12



rOCT P 52545.1—2006

MpunoxeHne B
{cnpaeo4Hoe)

CBE,EIEH A O COOTBETCTBUW CChINMOYHbLIX MEeXrocygqapCcTBeHHbIX CTaHAAPTOB

Tatnuuya BA

MexayHapoAaHbIM CTaHOapTam

O603HAYeHNe CCBINOYHOO
MEKTOCYAaPCTBEHHOIO

cTaHaapTa

OB603HaYeHUE U HAMMEHOBAHWE CCbINOYHOMO MeXYHapP0oAHOro CTaHaapTa 1 yCnoBHoOe
0603HAaYeHEe CTeNeHU ero COOTBETCTBAA CCbINOYHOMY MEXTOCY4apCTBEHHOMY CTaHOapTy

rocT 16819—71

UCO 2041:1990 BuBpauns u yaap — Cnoeapb (NEQ)

roCT 24346—80

WUCO 2041:1990 Bubpauuna nygap — Cnoeapk (NEQ)

rOCT 24347—80

UCO 2041:1990 BuBpauns u yaap — Cnoeapb (NEQ)

rocCT 24955—81

WCO 5593:1997 MogwmnHukK kaveHus — Cnoeapk (NEQ}

roCT 25347—82

HMCO 286-2:1988 Aonycku u nocagku no cucteme I1SO. Yacte 2. Tabnuupl knaccoe
CTaHAAPTHbIX JONYCKOB W NpedenbHblX OTKNOHEHWA HA pazmMepbl OTBEPCTUA W BANOB
(NEQ)

MpUMedyaHUWe—B HacToAwed Tabnuue ycnoeHoe 0B03HaYeHNEe CTENEHW COOTBETCTBMA cTaHdapTos NEQ
03HAYAET HEIKBMBANEHTHLIA CTaHaapT.

13
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YK 621.822.6:006.354 OKC 21.100.20 e OKIM 46 000

Kniodesble cnosa: NogWUnHUKA KavyeHus, BMSDELIIAFI, mMeToObl M3MepE.‘HVIIH
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