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Mpegucnosue

Llenn, oCHOBHble MPUHLMMLI N OCHOBHOV MOPSAL0K NPOBEAEHNA paboT N0 MeXrocyfapCTBeHHON CTaH-
paptusaumm yctaHosneHsl B FTOCT 1.0 2015 «MexrocygapcTseHHas cuctema crtaHgaptmsaumm. OCHOBHble
nonoxexus» n FOCT 1.2—2015 «MexrocyfapcTBeHHasa cuctema ctaHgaptusauun. CtaHgapTel Mexrocygap-
CTBEHHbIe. NpaBuia n pekoMeHaLym No MexrocyAapcTBeHHON cTaHaapTu3aumu. MNpasuna paspaboTkm, npu-
HATWA. 0OHOBIEHNA N OTMEHbI»

CBefleHus o cTaHaapTe

1 NOArOTOBJ/IEH OTKpbITbIM @aKLMOHEPHbIM 06LLEeCTBOM «Hay4YHO-UcCnenoBaTenbCkuii LEHTP KOH-
TPONSA ¥ ANArHoCTUKM TexHnYecknx cuctem» (AO «HWL, K[») Ha ocHOBe COGCTBEHHOTO NepeBoa Ha PycCKuii
A3bIK aHr10A3bI4YHON BEepCcuM CTaHAapTa, yKasaHHOro B nyHkTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerysiMipoBaHuio 1 METPOIornn

3 MPUHAT MexrocygapcTBeHHbIM COBETOM N0 CTaHgapTu3aunm, MeTposiornm n ceptudmkauum (npo-
TOKoN OT 8 Aekabps 2016 r. Ne 50)

3a NPpUHATKE NporosiocoBann:

KpaTkoe HaumeHoBaHue CTpaHbl Kog cTpaHbl no CoipatueMMoe HauMeHOBaHME HALLMOHANBLHOTO OpraHa
no MK (MCO 3166)004-97 MK (UCO 3166)004-97 no craWpapTusayum

ApmeHusa AM MuH3akoHOMUKN Pecny6nukun ApmeHus

Benapycb BY FoccTtaHfapTt Pecny6nukn Benapychb

Fpys3us GE Fpy3cTtaHgapT

KasaxcTtaH K2 FocctangapT Pecnyb6nukn KasaxctaH

Knuprususa KG Kbiprei3acTaHgapT

Poccus RU PoccTtanpgapt

TagxukuctaH T TagxukctaHgapTt

4 TMpukasom PefepasnbHOro areHTCTBa No TEXHUYECKOMY PerysimpoBaHuio 1 MeTponorum ot 9 dgespans
2017 r. No41-cT MmexrocygapcTBeHHbli ctaHgapT FOCT I1SO 21940-31—2016 BBeeH B AelicTBME B ka4yecTBe
HaluuoHanbHoro craHgapTa Poccuiickoil ®epepauun ¢ 1 fekabps 2017 r.

5 HacTtoswwin ctaHfapT MAEHTUYEH MeXxayHapogHomy ctaHgapTty ISO 21940-31:2013 «Bubpauus.
BanaHcupoBka poTopos. YacTb 31. NoABepXEeHHOCTb U YyBCTBUTE/ILHOCTL MaLlUvH KancbanaHcy » («<Mechanical
vibration — Rotor balancing — Part 31: Susceptibility and sensitivity of machines to unbalance», IDT).

MexayHapoaHsblii cTaHAapT pa3dpaboTaH nogkomuteTom ISO/TC 108/SC 5 «KOHTPONb COCTOSIHUS nanar-
HOCTMKa MallWH» TEeXHWYECKOro komuteTa no ctaHgapTtusauum ISO/TC 108 «Bubpauus, yaap U KOHTPO/b
cocTostHUs» MexayHapoaHoli opraHusaummu no ctaHgaptusauum (1ISO).

OdhmumanbHble 3K3eMNAsapbl MeXAyHapoAHOro cTaHjapTa, Ha OCHOBE KOTOPOro NOAroTOB/IEH HACTOA-
LA MEXTOCYAAPCTBEHHbIV CTaHAAPT, ¥ MEXAYHAaPOAHbIX CTaHAAPTOB, Ha KOTOPbIE AaHbl CChISIKA, UMEKTCS B
dPefepasibHOM areHTCTBE M0 TEXHUYECKOMY PeryinpoBaHunio 1 MeTposiormu.

[Mpu NnpMMeHeHnn HacTosALero ctTaHgapTa peKoMeHAyeTCA UCNO0Nb30BaTb BMECTO CCbIJIOYHbIX MeXAyHa-
pPOHbIX CTaH4APTOB COOTBETCTBYIOLLME UM MEXTOCYAapCTBEHHbIE CTaHAapThl, CBEEHUSA O KOTOPLIX NpUBee-
Hbl B JOMO/IHUTENBHOM Npuioxedun JA

6 B3AMEH IOCT 31186—2002 (MCO 10814:1996)

MHhopmauns 06 M3MEHEHUSIX K HAC T 0sLLEMY CTaHAap Ty Ny6nMkye T Cs B eXXerogHom uHpopMaLMoH-
HOMYyKa3aTene «HaunoHanbHble CTaH4apThi», 8 TEKCT U3MEHEHNII M NONPaBOK — B €XXEMeCAYHOM UHOP-
MaLMOHHOM yKaszaTene «HauuoHanbHble cTaHfapThbi». B cnyyaB nBpBwOTpa (3aMeHbl) UM OTMeHbI
HacTosWero cTaHjapTa COOTBeTCTBYyWLWee yBeAoMmieHne O6yaeT oOnyb/MKOBAHO B €XEMECAYHOM
WHpopMaLMOHHOM yKa3aTene «HaumoHanbHble cTaHgapThi». COOTBETCTBYWWAaA nHopmauus, yse-
AOMNEeHne N TeKCTbl pasmeLlan T Ccsa Takke B MHOPMaLNOHHONM cucTeme 06LLero nosib3oBaHnsA — Ha ohun-
unanbHoM caiiTe ®efepasibHOrO areHTCTBa N0 TEXHUYECKOMY pPeryiMpoBaHnio 1 MeTpoioruy B ceTu
VMHTepHeT (wvyw.gost.ru)

© CraHgapTuHdgopm. 2017

B Poccuiickoii ®efepaumnm HacToAWNA cTaHAAPT HEe MOXET 6bITb MNO/IHOCTHIO UM YACTUYHO BOCMPOU3-
BEJEH. TPAXMPOBAH M PacnpocTpaHeH B kauecTBe ohuLmanbHOro n3gaHns 6e3 paspelleHus degepasnbHoro
areHTCTBa Mo TEXHUYECKOMY PerysimpoBaHuio 1 MeTposiorumn
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BeBegeHve

BanaHcypoBka poTopa, NpoBoAVMMAs Ha CTaAUN U3rOTOBIEHNA MalUMH (Hanpumep, B COOTBETCTBMMU C [1]
nnu [4]). 06bI4HO 06ecneunBaeT NonyyeHne NpUeMIEMbIX YPOBHE BUGpaLIMU MaLLVHbI B NPOLLECCe ee 3KCNy-
aTauun. ecnm oTCYTCTBYIOT ApYrMe NCTOYHMKN BUGpaLmm nommMo gucbanaHca. Ho ecTb 1 UCKIOYEHNS, Korga
MalluHa npu BBOAE B 3KCnyaTauuio TpebyeT AononHUTeNbHO 6anaHcupoBku. Bonee Toro, B npoLecce akc-
nayarauuy MallnHbl BpeMsi 0T BpEMEHU, @ TO MAO0CTATOYHO YaCTO, MOXeT NOABNSATLCA HE06X0A4MMOCTb yCTpa-
HeHusA gucbanaHca.

MPWYNHO NOBBILLEHHO BUGPALIMU MaLLWHBI NPY BBOAE B 3KCMN/yaTaunio MOXeT 6biTb HeNpaBW/IbHO NPo-
BeJeHHas 6anaHcMpoBKa poTopa WA NorpeLlHocT! B ero c6opke. Ho MOXEeT oka3aTbCs ¥ Tak. YTO NPUYNHOIA
upe3mepHoit BUGpaLuM co6paHHO MalliuHbl SBNSIETCA ee MNOBbILWEHHAs YYBCTBUTENIbHOCTb K HEGOMbLUIMM
ocTaToyHbIM gncbanaHcam, 3HaYeHNA KOTOPbIX YKNaAblBaloTCS B 06bIYHbIE NMpeaesibl 4ONYCKOB.

Mpu 06Hapy>XeHUN NOBbILLIEHHON BUGPaL My NepBas NonbITka ee ycTpaHeHNs 3a4acTyto COCTOUT B NpoBe-
[eHnn 6anaHCcMpoBKM Ha MecTe 3Kcnyatauuu. Ecnm npu sTom yaaeTcst yCTpaHuTb BMGpaLuio ¢ MOMOLLbHO
OTHOCUTE/IbHO HEeO6O0/bLUNX KOPPEKTUPYIOLWMX Macc, 3TO CBUAETE/IbCTBYET O BbICOKOW 4yBCTBUTE/BHOCTMW
MalLWHbI K iuc6anaHcy. Takoe MOXeT ObITb, HanpuMep, B Cayyasx, Koraa paéoyasi CKOpoCTb MalUUHbI 6/1M3Ka K
KPUTUYECKOW, NN B Cllyvae HU3KOro femMndmpoBaHus B CUCTEME «pOTOP — Onopa.

Ecnu malumHa ¢ BbICOKOI YyBCTBUTENBLHOCTBIO K AncHanaHcy o6nafaeT K TOMY Xe U NOBbILEHHOV Nog-
BEPXEHHOCTbIO M3MeHeHUs aucbanaHca, To Takas MallMHa MOXeT NoTpe60oBaTh HacToro NpoBeAeHUs 6anax-
CUPOBKM Ha MecTe ee YCTaHOBKW. [pWYMHOA M3MeHeHus AucbasaHca MOryT ObiTb, Hanpumep, U3HOC
3/1EMEHTOB MallWHbl, UBMEHEHME TeMnepaTypbl, MaccChl, XXECTKOCTW U AeMNUPYIOLWUX CBOACTB MallVHbl B
npouecce ee padoThbl.

Ecnu B npouecce akcnayaTtauum gucbanaHc MallnHbl, Takke Kak v ipyrue ycnosus ee paboTbl, COXpaHs-
eTCs NPaKTUYeCKN HEW3MEHHbIM, TO [LOCTATOYHO MPOBOAMTb TOSIbKO HE3HAUMTESNbHYH [OMOHUTENbHY
6a1aHCPOBKY, COBMELLLAEMYH C APYTMMU PEMOHTHLIMY paboTamu unmn npouenypamMmm TEXHUYECKOro 06CnyxXu-
BaHWA. B NpOTUBHOM C/lyYae MOXET BO3HUKHYTb HEO6XOAMMOCTb BHECEHNS U3MEHEHNI B KOHCTPYKLMIO MaLLm-
Hbl. KOTOpblE€ MO3BOMIAT N3MEHUTb 3HAYEHUA ee KPUTUYECKUX 4acToT, XapakTepucTuk gemndupoBaHns um
Apyrux napameTpoB. Takum 06pa3om, N0Nb30BaTeN0 HE0OX0AMMO 3HATb, Kakoe 3HaYeHUe YyBCTBUTETbHOCTY
MalLUWHbI K gucbanaHcy AaBAseTcs AONyCTUMbIM.

B HacToAleM cTaHfapTe npejnonaraeTcs, YTo BUbpayms Ha yacToTe BpaLlleHns potopa o6ycoBneHa
TOJ/IbKO HEYPaBHOBELLIEHHOCTbIO MalnHbl. CneayeT, 04HaKo, UMeTb B BUZY, YTO NOMUMO Anc6anaHca Ha BUG-
pauuio MallMHbl, B TOM YMC/le M Ha 4YacToTe BpalleHusl, BAMAET MHOXECTBO Apyrnx hakTopos, Hanpumep
NOrpeLlHOCTM N3roTOBAEHUS N C60PKM. UyBCTBUTENBHOCTb MaLLVHbI KO MHOTUM M3 3TWX NOrpeLLHocTell 6am3ka K
4yBCTBUTE/ILHOCTY KANCGaNnaHcy U MOXeT GbiTb Y/,0BNETBOPUTENLHO ONMCaHa C MOMOLLbIO NOCeAHeR, 0AHAKO
paccmoTpeHune BCeX MHbIX hakTopos, NoMMMO gucbanaHca, BbIXOAUT 3a paMKu HacTOSLLEero ctaHaapTa.

Kpome Toro, 4yBCTBUTEIbHOCTb MalUWHbI K AMc6anaHcy MOXeT U3MEHSITLCS B npoLecce ee paGoTsbl. ATO
3aBUCUT OT KOHCTPYKTUBHbLIX 0CO6EHHOCTE MalLVHbI, B TOM 41C/ie OT CBOMCTB ee onopbl 1 hyHAaMeHTa. Yka-
3aHHble CBOWCTBA MOTYT M3MEHATLCS CO BPEMEHEM B pe3y/ibTaTe AeliCTB/SA NPOoL,eccoB N3HOCa M 06pa3oBaHus
TpewmH. MoganbHble XapakTepUCTUKN HEKOTOPbIX TEM/IOBbIX MALLUKH, 0CO6EHHO CHABGXEHHbIX MOALLINMHUKAMN
CKOJIbXXEHWS, U3MEHAITCA B 3aBUCMMOCTW OT 3KCMyaTalMOHHbIX MapaMeTpoB (4aBneHve u Temnepatypa
napa, Temnepatypa macna u np.). s 3neKTpuyeckux MalluH Ha XxapakTep BUOpaLMu oKasblBatoT BUSAHUE
Apyrve napameTpbl, HanpuMmep 3HayeHWe cubl Toka BO3GYXAeHus. Bco aTn adhdhekTsl, Tpebylowme ans ux
BbISIB/IEHWS NPUMEHEHNS AMarHoCTUYeCcKMX NpoLeayp, B HACTOSALLEM CTaHAapTe He paccMaTpuBatoTCs.
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M E X IO CUY A4 APT CTBETUHHDbB 1 C TAHAOAPT

Bubpauus

BEANAHCVPOBKA POTOPOB
YacTtb 31

MoaBepXeHHOCTb N YYBCTBUTENIbHOCTbL MallUH K,qwc6anchy

Mechanical vibration. Rotor balancing. Part 31. Susceptibility and sensitivity of machines to unbalance

[lata BBegeHus — 2017—12—01

1 O6nacTb NpUMeHeHUA

HacToslwuii ctaHAapT ycTaHaB/IMBaeT METO/bl ONpeAeneHns YyBCTBMTENbHOCTY MallWH KaucbanaHcy,
a Takxe OLEeHKU cTeneHn 671M30cTy paboyeli CKOPOCTY BpalleHUss poTopa MallnHbl K KpUTUYECKO CKOPOCTK
BpaLLeHus.

B HacToswem cTaHgapTe npuBefeHbl PeKOMeHAALMN N0 NPUMEHEHVIO YNC/IOBbIX 3HAYEHWI YyBCTBU-
Te/IbHOCTU B pAae npakTtuyeckux cnyyaes.

HacTosilWwuii cTaHaapT ycTaHaBAMBaeT KlacCuuKaLmMio MalnH Ha rpynnbl B 3aBMCUMOCTM OT NoABep-
YXEHHOCTUN MalLnH gucbanaHcy 1 ykasbiBaeT 3HaYeHUA MOAa/IbHOW YyBCTBUTENbHOCTU K AucbanaHcy, xapak-
TepHble AN MalUH KaXA0W rpynnbl. DT 3HAYEHMSA NPUMEHSIOT 418 MallKH, Y KOTOPbIX UMEETCS IGO0 ofHa
KpuTU4Yeckasi CKOpocTb B paboyem griana3oHe CKOpoCTel BpalleHus, TM60 HECKObKO KpUTUYECKNX CKOPOCTEN,
pasHeCeHHbIX Mexy cob0i f0CTaTOUYHO WKPOKO (6osiee YeM Ha 20 % MX 3HAYEHUS).

MpuBeaeHHbIE 3HAYEHNSI YYBCTBUTEIbHOCTY HE NpeHa3HauyeHbl 415 UCNOJIb30BaHUS B Ka4ecTBe yC/1o-
BWIA NPYEMKM MaLUVH, a CNnyXaT TONIbKO A5 yKa3aHuWs Toro, Kak n3bexarb, C 0HOW CTOPOHbI, MOBbILLEHHOI BUOG-
pauum MallivHbl, a ¢ ApYroii — 3aBblLLEHHbIX TPE60BaHUIA K NaBHOCTM ee paboTbl. OHM MOTYT C/TYXUTb TakkKe
OCHOBaHWeM ANns npoBefeHns 6onee NoApo6HbLIX NCCNefoBaHuii, HanNpruMep, B cydasx, korga Heo6xoaumo
YTOYHUTb 3Ha4YeHne 4yBCTBUTE/IbHOCTU KOHKpETHOIﬁ MalUUHbI.

BbIino/sHeHWe pekoMeHaL il HacTosALWEero ctaHaapTa B OTHOLEHWN YYBCTBUTENIbHOCTY MalUUHbI K ANC-
6anaHcy N03BONASET OXMAaTh, YTO BUOpaLMsa MalluHbl HE NPEBLICUT YCTAaHOB/IEHHbIX Npeaenos. OgHako Heob-
XOAUMO UMETb B BUZY, YTO B MaLLUHE CYLL,eCTBYET MHOIO APYIrMX UCTOYHUKOB BUGpaLMn, KOTOPbIE B HACTOALLEM
cTaHgapTe He paccmaTpvBatoTCS.

2 HopmaTtuBHbIe CCbISIKA

[ns npuMeHeHnsa HacTosLLero cTaHgapTa Heo6Xxo4UM cneayoLW i CChIIOYHbIN fOKYMEHT. Ana aatmpo-
BaHHbIX CCbI/IOK MPUMEHSAIOT TO/IbKO YKa3aHHOe n3faHune CCbIIOYHOro AOKYMeHTa. 115 HefaTupPOBaHHbIX CCbl-
NOK NPUMEHSAIOT NocnegHee n3faHne cCblJIOYHOro OKyMeHTa (BKIOYasa BCE ero N3MeHeHus).

ISO 19251* Mechanical vibration. Balancing. Vocabulary (Bubpauusa. bBanaHcupoBka. Crnosapb)

3 TepmuHbI 1 onpepeneHns

B HacTofilem cTaHgapTe npuMeHeHbl TepMuHbl no ISO 1925.

MpumeyaHune — lNoACHEHNE K HEKOTOPbLIM TEPMUHAM [aHO a NPUAOXKEHUN A.

11 Mpu nepecMoTpe AAHHOTO MeXAyHapoaHOro ctaHfapTa ero o603HavyeHne 6yaet usmMmeHeHo Ha ISO 21940-2.

N3paHne ouynanbHoe
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4  KnaccudmKkaumsi MallvH 1o CTeneHn X nogsepXeHHocTn ancbanaHcy

4.1 O6wme NoAoXeHNS

Knaccrdmkanmsa MativH no cteneHn nx nogeepXXeHHoCcTn aucbanaHcy 0CHOBaHa Ha OLieHKe 0XX1AaemMoro
pa3suTusa ancbanaHca B npouecce paboTbl MalMHbL. 19 MalWH C HU3KOW NOABEPXEHHOCTLIO AucbanaHcy
fonycTtuma 6onee BbiCOKas UyBCTBUTENbHOCTb KAMcOanaHcy (T. €. OHN TPebyoT MeHbLLEero femnuposaHus),
1, HA060POT, ecNu NOLBEPXKEHHOCTb K AncHanaHcy BbiCOKa, TO A8 obecneyeHns npuemMaeMblxX ypoBHeii Bn6-
pauuy MawmHa A0/mKHa 06nafaTb HWU3KOW YyBCTBUTENBHOCTbIO K AucbanaHcy (UMeTb 6o/niee BbICOKOE
aemndmpoBaHue).

4.2 Tpynna |l. Hn3kasa noaBep>XeHHOCTb

Ana mawuH ,D,aHHOVI rpynnbl XapakTepHa HU3Kas BEPOATHOCTb MOAB/E€HUA 3HAYUTE/IbHOTO U3MEHEHUSA
,u,mc6ancha B npouecce nx akcnnyatayunu. O6bIYHO TakMe MallMHbl UMeT POTOpP, Macca KOTOPOro Besinka no
CpaBHEHUIO C maccoi Hecyliero kopnyca, pa60Ta+0T B yCNnoBuax yncTon cpegbl, NMEKT He3HauuTeNbHbIl
M3HOC, a USMeHeHnA (bOprI poTopa BCcneaAcTBMe U3aMeHeHus TemnepaTtypbl MUHUMas 1bHbI.

Mpumep — Banbl 6ymarogenaTeNlbHblX MallWH, NeyaTHble Banbl, BbICOKOCKOPOCTHbIE BaKyyMHble
HacocChbl.

4.3 T'pynna Il. CpegHAA nogBepXeHHOCTb

[ns MalvH JaHHOW rpynnbl XapakTepHa CpefHAs BEPOATHOCTb MOSIBMIEHUS 3HAYNTENIbHOTO U3MEHEHUSI
aucbanaHca B Xofe Ux aKkcnayatauuy. PoTop Takux MallivH MOXET ObITb MOABEPXKEH 3HAUNTE IbHBIM Nepena-
aM TeMnepatypbl UM YMEPEHHOMY U3HOCY.

Mpumep — Hacockl, pa6oTatwumne B YNCTbIX Cpefax, AKOPb 3/IEKT PUYECKON MalHbI, Fra3oBble U Napo-
Bble TYpOUHbI, reHepaToOpbl, Typ6okoMnNpeccophbl.

4.4 Tpynna lll. Bbicokasa nogBepXeHHOCTb

[nst MalWuWH AaHHO rpynnbl XapakTepHa BbICOKasi BEPOSTHOCTb MOSIBMIEHUS 3HAYNTEIbHOTO U3MEHEHMSI
amcbanaHca B Xofe ux akcrnsyarauum. O6bI4HO Takme MalnHbl paboTaloT B Cpefax, Bbi3biBatOLMX OCAXAEHNE
yacTuL, Ha NOBEepPXHOCTU poTopa (Hanprumep, Npu paéoTe Hacoca A/l 0TKaUYMBaHUSA FPSI3HLIX BOA) U/ KOPPO3Wi0
poTopa.

Mpumep — LleHTpudyrn, BEHTUNATOPbI, WWHEKOBbIE KOHBeepbl, MONOTKOBbIE MEeNbHULbI.
4.5 MonpaBOYHbI MHOXNTE b HA MOABEPXEHHOCTb K AncbasaHcy

B HacTosleM cTaHAapTe paccMaTpuBarTCA MPenmMyLecTBEHHO MallMHbI BTOPOi rpynnbl, o6nagatoLyme
cpepHeli NoABePXEHHOCTbIO KancbanaHcy. Ecnu maluinHa oTHoCcMTCS K rpynne | (HU3kast NoABEPXEHHOCTb AnC-
6anaHcy) wau k rpynne |l (Bbicokas nogBepXeHHOCTb gucbanaHcy), To AN ee Knaccugukaumm no 4yBCcTBu-
TeNbHOCTW UCNOJb3YIOT COOTBETCTBYIOLLME NONPABOYHbIE MHOXWUTENN. 3HAUYEeHNSA NONPaBOYHbIX MHOXWTENEN
K 3HaYeHNAM YyBCTBUTENLHOCTH (CM. pasgen 5) B 3aBMCUMOCTU OT rpynnbl MalunHbl (CM. 4.2—4.4) nokasaHbl B
Tabnuue 1.

Ta6nuuya 1— MonpaBoYHble MHOXUTENN HA NOABEPXEHHOCTb AncbanaHcy

Cpynna MoaBepXeHHOCTL AnucbanaHcy MonpaBOoYHbI/i MHOXWUTENb
1 Huskasn 413
1} CpepaHas 1
] Bbicokas 2/3

5 MopgasnbHaa 4yBCTBUTESIBHOCTb

5.1 O6ume NonoxeHus

MogasnbHyo YyBCTBUTENLHOCTL ONpeaensioT Yyepes KoapULUEHT yeuneHus /T-ii moabl BuGpayum Mn,
onpefensowmii ycnosus paéoTbl MallKHbI HA COOTBETCTBYIOLLE KPUTUYECKOl YacToTe BpalleHnsi poTopa.
[n5 Toro uTo6bl 06ecneUnTb HU3KYI0 UYBCTBUTEILHOCTL MaLLUHbI KAUc6anaHcy, cnegyeTt pasHecTy Ha focTa-

2
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TOYHO 60/IbLLIOE pacCTOsHNE PaboUyH M KPUTUYECKYI0 YacTOThl BPALLEHWUS POTOPA, & eC/IM 3TO HEBO3MOXHO, TO
o6ecneynTb BbICOKOE 3HAUYeHNEe KOIhULMEHTA AeMN(UPOBAHNA COOTBETCTBYIOLLEN MOZbI.

BaxHO Takke 3HaTb MOAA/bHYH YyBCTBUTENIbHOCTL A/ TEX KPUTUUECKUX CKOPOCTEd, Yepes KoTopble
NMPOXOANUT POTOP BO BpeMsi Ha6opa 4yacToTbl 40 AOCTMXEHUS paboyero AuanasoHa 4acToT Wau npu Bbibere,
MOCKO/bKY OT ee 3HauYeHUs 3aBUCUT co3faBaemMas auc6anaHcoM poTopa BUGpaLys.

5.2 Knaccbl MOganbHOWM YyBCTBUTENBLHOCTH

BBe/ieH1e NOHATUS MOAasIbHO YyBCTBUTE/IbHOCTY MO3BO/IAET KNAaCCUIMUMPOBATL MaLLUMHbI M0 0XMAae-
MbIM YC/I0BUAM UX paboThbl BO BCEM Mana3oHe 4acToT BpalleHusi potopa (cMm. Tabnuuy 2).

Ta6nuya 2 — Knaccudukayma mawmnH nNo MoAanbHOW YyBCTBUTENbHOCTH

Knacc OnucaHue knacca Oxnaaemble ycnosus paboTbl MalUMHbI
A OueHb HU3Kas YyBCTBUTENbHOCTb TpyAHO pasnuunMblii pe3oHaHc
B Hu3kas 4yBCTBUTE/IbLHOCTb He3HaunTenbHoe n3MeHeHue BuGpauun
C CpefHAa 4yBCTBUTENILHOCThL [lonyctumasn Bnbpauuns
D Bblcokas 4yBCTBUTENbHOCTb MoBblWeHHast BUGpaLUus, cesizaHHas ¢ guc6anaHcom
E OueHb BblCOKasi YyBCTBUTENbHOCTb OueHb BbicOkasi BUGpayus, Bbi3BaHHasA guc6anaHcom

5.3 Bbl6op MOAasIbHOW YYBCTBUTENIbBHOCTU

Hanbonee 6naronpuaTHbIM 415 paboTbl MalLUHbI ABASETCS Knacc A. 04HaKO C yH4eTOM BO3MOXHOCTe
peanu3auun gaHHbIX YCNoBuiAi paboTbl MallMHbl U 3aTpaT Ha peanusaluio 3TUX YC/I0BUl MOXET oKasaTbCs
6onee LenecoobpasHbIM UMETbL 60JIee BbICOKME 3HAYEHUSI MOAANbHON YyBCTBUTENBHOCTY.

[JNs MaLUKH ¢ BLICOKMMMW paboummiy XapakTepucTukamm (Hanpumep, MMEL X KOPOTKNIA MHTEPBa MEX-
4y UMKIaMU NaaHoBOrO TEXHUYECKOTo 0GCYXMBAHUS) AONYCTUMbI 60/iee BbICOKME 3HAYEHUS MOAasbHO
4YyBCTBUTENbHOCTY.

MalLumnHbl, 4151 KOTOPbIX GasiaHCHPOBKA HAa MeCTe 3KCnyaTalun HenpakTuyHa Ui 3KOHOMUYECKN HEBbI-
rogHa. JOMKHbI UMeTb 60/1ee HU3KME 3HAYEHUS| MOfaIbHOW YyBCTBUTENBHOCTY.

Huskas 4yBCTBUTENILHOCTb He AaeT rapaHTum TOro, YTO BCE YacTy MallUHbl 6yAyT UMeTb BUGpaLuio, He
NpeBbILIAKLLYH YCTaHOB/EHHbIE Npeaenbl (CM. pasgensl 7 u 8).

5.4 3HayeHVs MOJA/IbHOW YyBCTBUTENILHOCTH

5.4.1 O6wme nonoxeHns

Knacc moganbHoli 4yBCTBUTENBHOCTY ONpefensaoT no 4oNyCTUMOMY 3HAYEHUI0 MOAAasbHON YyBCTBU-
TeNbHOCTU. BbIPaXEHHOW Yepe3 KoadhnLumneHT ycuneHma Ha pesoHaHce Mn. B ceBoto ouepefp, gonycTumble
3HauyeHna MnnosnyyawT 13 4oNyCTMMOro 0CTaTOYHOTO yAeNbHOro AncbanaHca no [1] n gonyctumoii Bubpauum
no (2], [3]. B cOBOKYNMHOCTM yKa3aHHble LOKYMEHTbI MO3BO/IAKOT ONpeAeNnTb 3Ha4YEHNS MOAANIbHOW YyBCTBU-
TeNbHOCTW. 06ecneynBaloLne HopMasnbHyl paboTy MalluvHbl Ha paboyeil yacTtoTe BpalleHus.

5.4.2 [lonycTumblii yaenbHblii agucbanaHc

Jonyctumelii octaTouHblli gucbanaHc potopa Uper onpegensatoT no opmyne

N f = eporm - O )
rae oper — AONYyCTUMBIN yaenbHbI aucbanaHc;
T — wMmacca poropa.
B [1] ycTaHOBAEHBI KNaccbl TOYHOCTM HGanaHCUPOBKU G. KOTOpbIE ONpefensitoT TpeboBaHNS K KauecTBy
6anaHCcUpPOBKM B 3aBUCMMOCTU OT TUNa poTtopa. 3HavyeHue G 3aBUCUT OT paboyeii YyacToThl epalleHusll potopa
1N MOXeT ObITb onpeaeneHo no opmyne

G = eparll. 2)
[na MalwmnHbl KOHKPETHOTO BMAA Kfacc TOYHOCTM GasiaHCUPOBKK MosiaralT NMOCTOSAHHLIM. Hanpumep,
ecnu epe(f2 = 2.5 Mm'c. TO Knacc TOYHOCTM 0603HavalT G2.5.

MpnmeyaHune — Pabouyas yacToTa BpalleHNs BbipaxeHa B BUAe yrioBoi yactoTel 1, paa/c, koTopas cBsizaHa
CO CKOpPOCTbi0 BpalleHus potopa n. MUH' .COOTHOWEeHueM Il = 2an/60 * n/10.

Mpeob6pasysa hopmyny (2). MOXHO MOAYUYNTb BblpaXeHune A5 40oNyCTUMOro ocTaTo4yHOro gucbanavca
yepes pabouyo YacTOoTy BpalleHNsl MallUHbl U Klacc TOYHOCTU GasiaHCUPOBKU:

e = GK1. (3)
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Ha pucyHke 1 noka3aHa 3aByCUMOCTb ONYCTUMOTO yAenbHoro gncbanaHca ot paboueii CKopocTu Bpa-
LLleHUs1 poTopa A1 pa3HblX K1acCcoB TOYHOCTN 6aNaHCUpPOBKU. /15 MaLLUH C KNacCcoM TOYHOCTU 6anaHCcMpoBKM
G2.5 nckopocTblo BpaleHusi potopa 3000 MMH*1a0MyCTUMbIV OCTATOUHbIN ArcbanaHc 6yaeT paBeH 8.0 MKM. a
npu ysenunyeHmum ckopoctu Ao 3600 MUH'1OH CTaHeT paBHbIM 6,6 MKM.

MpnmeyvyaHune — EguHnua namepeHus {r \MmMYKr) 3kBUBas€HTHA ejuHNLE N3MEPEHUs (MKM).

PucyHok 1— [lonycTuMblii yaenbHblii guc6anaHc no (1)

5.4.3 [onycTumas Bubpauus

B [2] n [3] onpepeneHbl 30HbI BUOPALIMOHHOTO COCTOSAHMA A1 pOoTOpa, paboTaloLero B yCTaHOBUBLLIEMCS
pexvime:

- 3o0Ha A: B Hee nonagaerT, kak npasuio, BUbpaumsa HOBbIX MallviH, BBOAWMbIX B 3KCNyaTaLuio;

- 3oHa B: mawwHbl, BU6paL s KOTOpbIX NonagaeT B 3Ty 30HY, 00bIYHO CYNTAIOT MPUFOAHBIMU A1 SKCNY-
aTauum 6e3 orpaHUYEeHNs1 CPOKOB:

- 3o0Ha C: MalLuHbIl, BU6GpaLMsA KOTOPbIX NonagaeT B 3Ty 30HY, 00bIYHO CUMTAIOT HENPUTOAHBIMY ANA AN~
TeNbHOW HenpepbIBHOW paboTbl. O6bIYHO AONYCKAIOT (PYHKLMOHNPOBAaHWE TaknX MaLLVH OrPaHNYeHHbIV nepu-
0/l BPEMEHM, NoKa He NOSIBUTCH BO3MOXHOCTb NPOBeEeHNs BOCCTAHOBUTE/IbHbIX MEPONPUATUIA:

- 3oHa D: ypoBHM B1GpaLmu B AaHHO! 30HE 06bIYHO paccMaTpuBalOT Kak CMOCOGHbIE BbI3biBATb CEPbE3-
Hble MOBPEXAEeHUS MaLluH.

"paHunLbl 30H BUGPALMOHHOTO COCTOSIHUSA, BbIpaXeHHbIe Yepe3 pa3Max nepemMelleHms S(p.p), MKM. obpar-
HO NPONOPLMOHaNbHbI KBaPaTHOMY KOPHIO U3 MakCcUMasibHOW pa6oyeii CKopoCTu M. MUH-1, 1 paccunTbiBatOTCS
no cnegywmmMm opmynam:

Ana rpaHvubl mexay 3oHamMmn A n B:

c 4800 @
T -

Ana rpaHuubl mexay 3oHamu B u C:
9000 (5)

Ana rpanvubl mexay 3oHamu C un D:
G _ 13200 (6)
PP) 4
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Ha pucyHke 2 nokasaHo M3MEHEHWE rpaHuL, 30H BUOPALMOHHOTO COCTOSIHWSI B 3aBUCKMOCTH OT MaKCu-
MasibHOI paboueii CKopoCTy BpalleHus potopa. BTtabnuue 3 npueefeHbl 3HaUeHWs rpaHuL, 30H BUGpaLMOHHO-
ro COCTOSIHUA ANt TUMUUHBIX CKOPOCTE BpalleHust poTopa MallvH rpynnbi Il.

Ta6numya 3 — FpaHuybl 30H BUGPALMOHHOIO COCTOSIHUSA ANS TUNUYHBIX CKOPOCTENR BpaleHus potopa

CKopoCTb BpaLlleHus, pamuua mexpgy 3oHamun A u B. paHnua mexay 3oHamun B n C. paHuua mexay 3oHamu C n O.

M S(pP¥ MKm S<w.r
1500 123.9 232.4 340.8
1800 113.1 212.1 311.1
3000 87.6 164.3 241.0
3600 80.0 150.0 220.0

NMpumeuyaHune — OnpepenerHne 30H BUGPALNOHHOTO COCTOSIHUSI AaHo B 5.4.3.

5.4.4 OnpeneneHve MofaslbHOW YyBCTBUTE/IbHOCTU A1 YCTaHOBUBLLETOCS pexuma BpalleHust

poTtopa

Ha ocHoBe chopmyn (3)—(6). a Takke hopmMyn AN MOLa/IbHON YYBCTBUTE/TbLHOCTU, NPUBEAEHHbIX B NpU-
NIOXeHWN A. ANA KaXXAO0 rpaHuLibl 30H BUOPALVIOHHOTO COCTOAHNA MOTYT 6bITb NOTyYeHbl 3HAYEHNA MOaIbHOM
YyBCTBMTENIbHOCTHU, 3aBUCSLLME OT CKOPOCTH BpaLlleHus potopa. B o6wem Buae ata 3aBMCMMOCTb ONUCHIBAET-

csa chopmyrioit
AP P) @

20per

roe SQp) — pasmax nepeMeLLeHus Ha rpaHuLe Mexay 30HaMu BUGPaLVOHHOTO COCTOSIHUSA MO [2] U [3].MKM,
°per — AonycTUMBbINA yaenbHblii guc6anaHc potopa no [1], Mkw.

Mn

MpnmevyaHne 1— MoganbHas 4yBCTBUTENbHOCTb MN. onpeAensiolias OTHOWEHUE aMNAUTyAbl BU6Gpaymm
no f1-i Mofe K Bbi3biBalOWEMY 3Ty BUGPALNIO YAEe/IbHOMY MOAANIbHOMY AUcC6anaHcy, aBnsetcs 6e3pasmMepHOii BENNUYNHOIA.
KoathpuymeHT 2 B 3HaMeHaTene opmynbl (7) cBA3aH C HEOGXOANMOCTbIO NEPERTM OT 3HAUEHUS pa3Maxa K 3HaUYeHN0 am-
nANTYAbI.

Tak, 4Nns rpaHnLbl Mexay 3oHamu A n B nonyvaem
.y 2.4n%l« (8)
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4NA TpaHuLbl Mexay 30Hamu B n C —

45 .0 - 9)
n 30G
1 ANA rpaHulbl mexay 3oHamm C n D —
(t0)
" 30G

MpumevyaHune 2— OnpepeneHne 30H BUGPALMOHHOIO COCTOSSHUA AaHO B 5.4.3.

M3 cpopmyn (8)—(10) BUAHO, YTO 3HAYEHUS MnAns rpaHul, 30H BUOpaLMOHHOIo COCTOSHNS 3aBUCAT OT
CKOpOCTK BpalleHns potopa n (CM. PUCYHOK 3).

PucyHok 3 — paHuubl 30H BUGPaLMOHHOrO COCTOSAHUA cornacHo (2) u (3)

B tabnuue 4 npuBefeHbl 3HAYEHNS rPaHuL, 30H BUOPaLIMOHHOTO COCTOSHUS, BblpaXeHHble Yepe3 Mn. gns
TUNUYHBIX CKOPOCTEW BpaLLeHuss poTopa.

[ns ynpoLeHns oLeHKM MoanbHO YyBCTBUTE/TbHOCTY Lies1ecoo6pa3Ho OrpaHnynTb BO3MOXHYIO Bapu-
aTMBHOCTbL paboyeil ckopocTn BpalleHus potopa. MNMockoNbKy MHOTME MaluuHbl rpynnsl Il paboTalT ¢ HOMK-
HanbHbIMK pabounmu ckopocTaAMU 3000 MuH-1 mnu 3600 MUH'L, ANS ONMCAHUS FpaHWL, Mexay knaccamu
yyBcTBUTENBLHOCTN A/B. B/C, C/D 1 D/E (CM. 5.2) MOXHO C HEKOTOPbIM 3anacom MpPUHATL COOTBETCTBYHOLLME
3HaYeHNs MOJasIbHON YyBCTBUTENLHOCTU Mn, paBHble 5.10.15 n 20. PucyHkn 4 n 5. nokasbiBatoLme 3aBUCu-
MOCTb Ko3a(hduumueHTa ycuneHns Ha pesoHaHce (406poTHOCTM) QnOT OTHOCUTENIbHOW KPUTUYECKOW YacToThbl
BpaLeHns <MQ (U, — KpuTuyeckas yactota; O — yacToTa BpalleHus potopa), MPUMEHMbI KO BCEM Mallu-
Ham He3aBUCKHMO OT VX HOMWUHAaJIbHOW CKOPOCTU BpaLleHUs.

Ta6nuua 4 — F'paHnubl 30H BUGPALNOHHOTO COCTOSIHUSA, BblpaXeHHble yepes M. 4718 TUMUYHBLIX CKOPOCTeil Bpauie-
HUs poTopa

3HaueHna M Ana rpaHul, 30H BUGPALMOHHOTO COCTOSHUSA
CkopocTb cpalleHuss MUuH"

Ab Bj'C Cto

1500 3.9 7.3 10.7

1800 4.3 8.0 11.7

3000 5.5 10.3 15.1

3600 6.0 11.3 16.6
NMpumeyaHune — OnpegenexHve 30H BUGPALMOHHOIO COCTOAHNS faHo B 5.4.3.
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5.5 Pab6ouas ckopocTb

Wcnonb3ysa hopmyny (A.2). MOXHO NOYUYNTb KPMBbIE A1 Pa3HbIX KNAacCOB MOAaNbHOM YyBCTBUTEbHOC-
TV B AnanasoHe HOMUHasIbHbIX Pabounx ckopocTei potopa (CM. pUcCyHOK4 Ana MaluuH rpynnsl 1). B npunoxe-
HuM C paHbl ABa npumepa Toro, kakMm 06pas3oM MOXHO MCMO/b30BaTb MH(oOpMauuio, NpuBefeHHYl Ha
pucyHke 4.

[na mawmH gpyrux rpynn no nofBepXeHHoCTH AncbanaHcy cnefyeT Ucnob3oBaTb COOTBETCTBYOLLME
nornpasoyHble MHOXUTENN. 3HaYeHUA Mn 4715 pasHbIX K1accoB YyBCTBUTENILHOCTU 411 MALIUH pasHbIX rpynmn
npvBegeHbl B Tabnuue 5.

Ta6nuya 5 — IpaHuybl 30H YYBCTBUTENILHOCTU A/IS1 MAWWH Pa3HbIX FPYNn No NoABEPXEHHOCTU ancbanaHcy

3HayeHVss M 4na MallvH pasHbIX rpynn
paHunLbl 30H

YyBCTBUTE/ILHOCTU rpynna | Mpynna Il Mpynna il
A/B 6.7 5.0 3.3
BIC 13.3 10,0 6.7
clo 20.0 15.0 10.0
DIE 26.7 20.0 13.3

MpumevyaHne — OnpegesneHne KNaccoB YyBCTBUTENIbHOCTU AaHO B 5.2.

PucyHok 4 — ﬂ'OHyCTMMbIVI KO3 PNLUNEHT YCUNEHUA HA pe30HaHCe 418 pa3HblX K1acCOB YYBCTBUTE/NbHOCTU A1 HOMMU-
Ha/NbHbIX paboymx 4acToT Bpal,eHuns
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5.6 Pa6oTa poTopa B NepexofHOM pexunme

[ina potopos, paboTaloLnx B NepexogHOM pexrMe Um ocyLwecTBAALMX B poLecce paboTbl MPOXOX-
[leHne yepes KpUTUYeckne CKOPoCTU BPALLLEHNS, AOMYCTUMbI 60/1e€e BbICOKME 3HAYEHMSI MOJa/IbHON YyBCTBU-
Te/IbHOCTH.

B aToMm cnyyae kpuTepuii Takke 0CHOBaH Ha OTHOCUTE/IbHOWM KPUTUYECKON YacToTe BpalleHus Ana
4acToT HMXe pabouyero gnanasoHa rpamk M3MeHeHnsa 4oNycTMOro 3HadeHns OonpeacTaBnsaoT coboi nps-
MYI0 JIMHUWIO, KOTOpas cnagaeT oT 3HayeHns 4Mn B Touke O 'Ly CO CKOPOCTbIO MUHYC 2MT, BN/IOTh [0 06/1acTh,
nokasaHHOI Ha pucyHke 4. Bollwe paboyero gnanasoHa rpaduk npegctasnseT coboii napannenbHyo npsmMyto,
COOTBETCTBYIOLLYIO 3Ha4YeHno 2Mn. Ha pucyHke 5 nokasaH rpaduk UsMeHeHuns AonycTuMoro 3Hayenuns 0, ans
mMawmH rpynnbi Il

PucyHok 5 — [lonycTuMblii KO3 ULUEHT YyCUNEHUSA HA Pe30HaHCe BO BCeM AManas3oHe 4acToT BpaljeHus potopa M

6 3JKcnepuMeHTa/IbHOE onpeaesieHe MOAasIbHOM YyBCTBUTE/IbHOCTH

6.1 O6LWuKe NoNoXeHns

[Ons onpefeneHus MofasibHOW YyBCTBUTENIBHOCTU HEOGXOAMMO MOJyYeHe MHGopMauuy 0 TOM, Kak
n3mMeHsieTcs BUGpaLmMs Ha 4acToTe BpalleHUs B NPoLecce M3MeHeHUs 3Tol YacToTbl. O6bIYHO A1 3TOT0 NPo-
BOASAT M3MepeHNs BUGpALMM Ha YacToTe BpalleHusl B NpoLecce pasroHa U BbiGera. MosyyeHHble 3HaYeHus
aMnauTyabl v passl BUGpaLMM Ha YacToTe BpalLEeHVsi NO3BOJIAT NOCTPOUTL aMMIMTYAHO-(DA304aCTOTHYIO
XapakTepucTuky (auarpammy HalikBucta) v onpefenuTb napaMeTpbl AeMngupoBaHus, Kak ykasaHo B 6.2.

8
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Ecnun npn n3mMepeHndax nosyyarT 3Ha4eHUA TOJSIbKO aMN/INTyAbl BVI6paLWIVI, TO 3TO NO3BOJIAET NOCTPOUTb
aMnInTyAHO-4aCTOTHYH0 XapaKkTepucTuky (Auarpamma boge) nmcnons3osathb NpoLeaypy, OnucaHHy B6.3.

MprnmeyaHune — CywecTByT U Apyrne cnocobbl onpefeneHnsi xapakTepucTuk 4eMndUpoBaHns KOHCTPYK-
UMU. HanpumMep B pesynbTaTe annpokCMMaLum Noay4yeHHo KpUBoi aMnanTyAHO-(pa304acTOTHOW XapakTepuCcTUKM NoanMHO-
MOM. B KOTOPbIii B IBHOM BUAE BXOASAT KO3 ULMEHTH MOAANLHOTO AeMNpoBaHuUs. Mpu 3TOM BO3MOXHO MOyYyeHune
OLEHOK JaXe B CNy4ae, eciu U3MepPEeHUsi MPOBOAUNCHL TOIbLKO B JOPE30HAHCHON 061aCTN U He 3axBaTbiBasn PEe30HAHC.
OJHaKo ecnn NOAbEM XapakTepUCTUKN Yy BEPXHEN rpaHuLbl guanasoHa n3MepeHuii 6bi1 06ycnOBAEH HAMYNEM He OAHOTO,
a AByX nnu 6onee 671M3KO PacnoNOXeHHbIX Pe30HAHCOB, OLeHKa MOAaNbHOTO AeMNMUPOBaHNA MOXET GbiTb NOMy4YeHa ¢
60/1bLW O NOrPELHOCTbIO.

6.2 MocTpoeHne anarpammbl HaiikBucTa

Ha pe3oHaHCHbIX CKOPOCTAX YyBCTBUTENIBHOCTL K ANC6anaHcy CUbHO 3aBUCUT OT 3HaYeHns gemndupo-
BaHuWs. MockonbKy caMmo leMndnupoBaHne MOXeT 3aBUCETb OT pas/IMyHbIX DAaKTOPOB, PpeKOMeHAyeTCs, YTOoObI
onpegesieHne YyBCTBUTENbHOCTW MPOBOANIOCH B PeXKNMe paboTbl MalUVHbl, MaKCUMasibHO NPUGIMKEHHOM K
HOpMasibHOMYy pabouemy pexumy (Hanpumep, o TemnepaTtype).

Bo MHOrux cnyyasx Bubpawus Ha CKOpocTu, 6/IM3KOW K KPUTUHECKON, NPOSIBNSIETCA NPEUMYLLEeCTBEHHO B
BWAE COOTBETCTBYIOLLEV MOAb! KonebaHnii, Tak 4TO ee MOXHO NpeAcTaBUTb B BUAE OTK/IMKA SKBUBANEHTHON
CUCTEMbI C OAHOI CTeneHblo cBO60AbI. Mpn 3TOM XapakTepucTuky femMnupoBaHns 1 pe3oHaHcHas yactoTa
n3rnbHbIX konebaHnii MOryT 6bITb NONYYEHbl NOCPEACTBOM U3MEpPEHWIT BO BpEMS MeA/IEHHOIO pasroHa unmn
Bbl6era MallmnHbl (C HEGObLLUM YCKOPEHNEM).

CucTema c 0fiHOV CTeneHblo CBO6OAbI ONMCLIBAET N1-10 MOAY BU6GpaLuv; npy 3TOM cnpaBeInBo crieayto-
Lee COOTHOLLEeHne

Bni
' 11
On 2 «2 (1D
»nN -«45

roe Qn— MakcMmanbHas MofasibHas YyBCTBUTENIbHOCTb, paBHast Mn npu yacToTe BpalweHus poTo-
pa. paBHol kputnyeckon (O =u,);
Q 45 (nnm M 136) — yacToTa BpalyeHusi, Npu KOTopoii dhasa konebaHuii CABUHYTa OTHOCUTESIbHO KoNebaHuii Ha
KPUTUYECKOW yacToTe Ha +45°. MuH-1.

Mpumep nocTpoeHus anarpammbl NpuBeAeH B NpuaoxeHnn C.

B HekoTOpbIX cnydasx hopma KpuBOW AmarpaMmbl HalikBUCTa MOXET 3Ha4MTeNIbHO OT/IMYaTbCs OT
OKPYXXHOCTW BCNeACTBUE TOr0, YTO B CUCTEME MPUCYTCTBYIKOT HECKO/IbKO 6/1M3KO PACMOIOXEHHbIX 4PYT KAPYTY
pe3oHaHCcOoB. B 3ToM criyyae oLeHKy MOAanbHOI YyBCTBUTENBHOCTU MOXHO NOJTYy4/Th, yCTaHaBANBas Ha poTop
Habop NPOG6HLIX FPY30B, NOA06PAHHbLIX TakMM 06pa3oMm, YTOObI BO36YyANTL Tpebyemyto moay Bubpauumu. Mpoue-
[ypy NoCTpoeHuUs anarpaMmbl HailkBucTa B 3TOM Crlydae NpUMEHSIIOT He K BEKTOPY BUGpaLuu, a Kk BEKTopy pas-
HOCTW MeXAy UCXoAHOM BMbpauuei 1 Toi. UTo NoslyyeHa nocne pasmelleHuss Habopa Npo6GHbIX rPy30B.

[na noctpoeHus guarpaMmMbl HaiikBucTa MOXHO MCMO/b30BaTh CUrHabl BUGpaLumn Ha YyactoTe Bpalle-
HUS C NIOGbIX 4aTUMKOB, KPOME TEX. YTO PacnoNoXeHbl B6/IM3M Y3/10B MO, U3TMOHbIX KONebaHuin, 04HaKo gaH-
Hble C AaTUYMKOB. YCTAHOB/IEHHbIX B MeCTax Ny4yHOCTel, NO3BONSAT NONYYUTbL 6ONee TOUHble pe3ynbTaThl.

6.3 TlocTpoeHue gnarpammbl boge

Mpu OTCYTCTBUM MHpOPMALIMK O (ha3e KoniebaHMmid, T. e. Korfa MMeeTcs TO/IbKO 3aBUCMMOCTb aMNIUTY bl
nepeMelLeHNs Ha YacToTe BpalLeHNsl OT CKOPOCTU BpaLleHusi poTopa, Ko uLeHT ycunenus Buépauum 0,
MOXHO OMNpefennTb C MOMOLLbI AnarpaMmbl, NOKa3aHHO Ha pucyHke 6. no popmyne

°>n (12

OI'IZ«Z -y

roe  — vactoTa BpalleHus poTopa, COOTBETCTBYOLLAA MakCMMasibHOW amnautyae Bubpauum S,,n;
O, nr*2— 3HayeHus 4acTOTbl BpalleHns, COOTBETCTBYIOLW e ypoBHIO 0,707 nnka Ha pe3oHaHce.
OrpaHvyeHuns No TOYHOCTYM A1 AaHHOTo MeToAa MOryT 6bITb CBA3aHbl C MasibiM AeMndpoBaHMeM B CHC-
Teme, NckaxeHnem hopMbl Pe30HAHCHOI KpUBOI BCNEACTBME BANAHNSA COCEAHNX MOA 1 ApYTUMU dhakTopamu.
Ecnu BnusiHne Takmx hakTopoB CyLLEeCTBEHHO, cnedyeT 06patuTbecs K MeToay NPO6HbIX rPy30B, OMMCAHHOMY
B 6.2.
Ha TouyHOCTb OonpefeneHns MogasnbHOl YyBCTBUTE/IbHOCTM MOTYT NOBMUATH Takke CKOPOCTb nepeayn
[aHHbIX N3MepuTeNbHOl annapaTypoi 1 orpaHUYeHHOCTb Yca TOYEK B BbIOGOPKE AaHHbIX.
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PucyHok 6 — MpumeHeHne gnarpammbl 5oge 41 OLEHKM MOAANLHOW YYBCTBUTENLHOCTH

7 JloKasibHasa 4yBCTBUTE/IbHOCTb

Bo MHOrux cnyyasnx (Hanpmmep, 15 pOTOPOB C Pa3BUTOW KOHCO/TIbHON YaCTbl0, POTOPOB C OrPaHNYeHHbIM
3a30pPOM B HEKOTOPbIX CEYEHUSIX, POTOPOB C paboyeli CKOPOCTbIO, B6IN3KOM K KPUTUYECKO) NHTEPEC MOXET
npeAcTaBNsATb OKaNbHas YyBCTBUTENBHOCTb (KOAMULMEHT BAUSHNA) ANSA pa3HbIX CKOPOCTeN B npefenax
pabouero Avana3oHa, BK/0Yas KpUTUYECKME CKOPOCTU MalLUHbI.

3HayeHVe /I0KaSIbHOW YyBCTBUTENLHOCTU, U3MEPEHHOE A/19 AaHHOW MalUVHbl, 3aBUCUT, MOMUMO NpoYe-
ro. OT pacnosioXeHus NA0CKOCTM U3MEPEHWIA N NOI0XEHUSI NPOGHOTO rpy3a BAOMb OCM poTopa. 3TUM /ToKasb-
Has YyBCTBUTE/IbHOCTb OT/IMYAETCHA OT MOAAJIbHON YyBCTBUTE/ILHOCTW, KOTOPas Ha onpefeneHHo CKopocTu
BpalleHNs UMeeT eUHCTBEHHOE 3Ha4YeHue.

O6bIYHO ONpeAeNnsThb I0KabHY0 HyBCTBUTEIbHOCTb HE06X04MMO TO/IbKO B TEX M3MEPUTENbHbIX TOUKAX,
N5 KOTOPbIX NPU 3aaHHOV CKOPOCTU BpaLLeHWs CyLLeCcTBYIOT OrpaHnuyeHmnsa amnanTyabl Bubpauuu. MNoatomy
N3MepeHHYH YyBCTBUTE/IbHOCTb B HEKOTOPOI TOUKE U A8 HEKOTOPOI CKOPOCTY crieflyeT OLeHBaTb, CPaBHM-
Bas ee C OTHOLUEeHNeM A0NyCTUMOWM aMnInTyabl KAONYCTUMOMY gnuc6anaHcy. JlIokanbHyo YyBCTBUTE/TbHOCTb B
3aaHHo Touke poTtopa Mn npu 3afaHHOl CKOPOCTY BpaLLeHUs onpeaensioT no dopmyne (CM. npyuMmevaHue 2
npunoxeHuns A):

(13)
roe Spef — ponyctumasi aMnauTyaa nepemMeLLeHuns;
BOEr — [AONYCTUMbIA YA bHbIl guc6anaHc.
MpumeuyaHne — 3HayeHUs fonycTumoro guc6anaHca v 4onycTUMoi aMnanuTyabl MOryT 6biTb ONpeAeneHbl co-

OTBETCTBEHHO no (4) n ctaHgaptam cepun I1ISO 7919 (cnepgyeT o6paTnTb BHUMaHMWE Ha TO. YTO a NOCAeAHUX NpefenbHble
3HayeHna BMbGpaLnn ycTaHOB/EHbI AN BENNYUHBI pa3maxa, a He amnanTyabl).

3HayeHnss gonycTumoro gucbanaHca u AONyCTUMO aMnAUTYAbl MOTYT ObiTb YCTAHOB/IEHbI TakXe B
pesynbTaTte cornalleHns Mexay U3rotToBuTesIieM MalluHbl U NoTpebuTenem.

B 3aBMCMMOCTM OT 3KCM/lyaTalMoHHbIX NapamMeTpoB MallvHbl (paboyeli CKOpoCcTH, ee OTHOLLIEHUS K KpU-
TUYECKOWN CKOPOCTU M T. 4.) MOXET OKa3aTbCs Lien1ecoobpasHbiM OrpaHNUNTb MakCUMasibHY0 AOMYyCKaeMy
JIOKa/IbHYI0 UyBCTBUTE/IbHOCTb, BBEAS B NpaByl 4acTb opMysbl (13) HEKOTOpPbIA MHOXUTENb MeHbLUe
eANHNLbI.

[na pexmMoB pasroHa 1 Bbibera MallnHbl 4ONYCTUMbI, Kak NpaBuio, 60/iee BbICOKME 3HAYeHMs BMGpa-
Luun. 4em nNpum paboTe Ha MOCTOSAHHOW paboueii ckopocTu. Mo3ToOMy A1 CKOPOCTE, OTINYHBLIX OT paboyeid, MoX-
HO cuuTaTb npuemnemMbiMi 60siee BbICOKME 3HAYEHWS JIOKAsIbHOW 4YyBCTBUTE/IbHOCTW, €Clu Mpu 3TOM
BMGpaLUsi He NPEBbLIWAET YCTAHOBJ/IEHHbIX MPeAebHbIX 3HAYEHWIA.

0
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8 JkcnepuMeHTasIbHOe onpeaesieHre NIOKalbHOM YyBCTBUTENIbHOCTH

8.1 O6wme NoNoXeHns

Mpn n3mepeHnsx NokaabHON YyBCTBUTE/IbHOCTM BbIGOP N/IOCKOCTEN YCTAHOBKN FPYy30B BbliGMpaeTcs 13
coo6paxeHuii ygobecTBa f0CTyna. a Takke 13 yC/10BUsi NOly4YeHUsi NPy yCTaHOBKE NPO6GHbIX IPY30B MakCcUMasib-
HOro OTK/IMKa BMGpauun s 3afaHHbIX MOJ, 1 3aAaHHbIX CKOPOCTENA.

8.2 MeTtopg

OnpefeneHne NoKanbHOW YyBCTBUTENILHOCTY NPOBOAAT CeAyoWMM 06pa3om:

a) MoAroTaB/IMBAKT MaLUVHY K pa6oTe B HOPMasbHOM PeXUME;

b) ycTaHaB/MBAIOT YACTOTY BpalLeHUs £2, Ha KOTOPOii fO/KHbI GbITb NPOBEAEHbI 3MepeHusi. O6bIUHO
BbIGMPAIOT CKOPOCTL B AvanasoHe paGoumx ckopocTeid, MakcuManbHO 6/IM3KYH0 K KpUTUYECKOI. XK ayT, noka
BUGpALMS MaLUVHBI M APYTVE NapameTpbl ee paboTbl AOCTUTHYT YCTAHOBUBLUMXCS 3HAYEHWIA, NOC/ie Yero n3mMe-
psAlOT BUGpaLMIo HaYacToTe BpalleHrs B 3alaHHbIX NI0CKOCTAX. B npouecce nuamepeHuii crefyeT, no BO3MOX-
HOCTW. MOAAEPXKMBATb MOCTOSIHHBIMW CKOPOCTb, Harpysky v gpyrue napameTpbl, KOTOpble MOTYT OKasaTb
B/IUSIHME HA BMEPALMIO MALLWHbI;

c) [o6aBnAlT 0guH NPOGHBIN rpy3, cosgatowuii guc6ananc SU, .B 3a4aHHY0 I-10 NJ10CKOCTb KOPPEKLMU.
Macca rpy3sa Ao/mkHa 6bITb JOCTATOUYHO 60/bLUON, UTOGLI BbI3BATh 3HAUNTEILHOE U3MEHEHWE BUGPALUM, HO He
HacTO/IbKO GOJIbLLON, YTOGbI BbI3BATb MNOSIBIEHUE ONACHbIX BUGPALMiA MallWHbI B NPOLEcce UCnbiTaHuii. VHor-
[la BMeCTO OfIMHOUYHOIO rpy3a fonycKkaeTcs ycTaHaBAUBaTb Ha6op rpy3os;

d) u3mMepsioT BUGpALMIO B YC/IOBUSAX, aHANIOTMUYHbIX YKa3aHHbIM Ha aTane b);

e) ANs Kaxaoi nsmMepuTesnbHOM NI0CKOCTY BbIYMC/ISIOT BEKTOPHYHO Pa3HOCTb AS* MeXay BennumHamu,

M3MepeHHbIMU cornacHo atanam b) nd). lokanbHelii aucbanaHc SKronpeaensoT B pesysibTate geneHns AS*

Ha n3meHeHwue gucbanarnca AUr (cm. npunoxenue A). S*, onpefeneHo 475 TOi CKOPOCTH paboThl MaLUMHbI, Ha
KOTOpOI NPOBOANINCH N3MEPEHUSI.

Mpv NnpoBeAeHNV N3MepPEHUi cnefyeT yunTbiBaTb Takme hakTopbl, Kak AvanasoH IMHEAHOCTH Bubpaumn
1 NOBTOPAAEMOCTb Pe3y/ibTaTOB U3MEPEHWA.

9 AHanms HYyBCTBUTEJIbHOCT MallNHbI K,qvchanchy

Ecnun B nonyyeHun HeobXxoanMbIX aKCMEePVMEHTasIbHbIX AaHHbIX UMETCS TPYAHOCTY, LienecoobpasHo
NPOBECTW YNCIEHHbIV aHaNU3 AN TeX MaLUKH, KOTOPbIe B NpOLecce pasroHa Uan B yCTaHOBUBLLEMCS pexunve
paboTbl NPOXOAAT Yepes KpUTMYECKe YacToTbl MK 6/IM3KO NOAXOAAT K HUM.

Takoil aHann3 TpebyeT UCNONb30BaHNA MaTeMaTUYECKUX MOAe el C BKNIOYEHNEM CIeyoLWnX AaHHbIX:

a) MacCo-XeCTKOCTHbIX XapakTepucTuK potopa 1 ero onopbl;

b) XecTkoCcTV 1 KoadhhuumeHTa AeMnupoBaHna NOALWNMTHUKOB U YNIOTHEHWNIA, ABNAIOLWNXCA DYHKLNA-
MW CKOPOCTW BpaLLeHus;

C) 3HayeHuii COBCTBEHHbIX HACTOT M COOTBETCTBYIOLMX (DOPM MOZ KONle6aHwii;

d) pacyeTHbIX 3HAYEHU MOAa/IbHOro AeMNdpPOBaHUS;

€) pacyeTHbIX 3HAYEHWI NTIOKaNbHOW YyBCTBUTENBHOCTU ANA 3aAaHHbIX TOYEK BAOMb OCU poTopa W
3a/laHHbIX NockocTel gucbanaxca.

B mozenb BBOAAT 3HaueHue gucbanaHca, onpegensiemoe no gopmynam (1) u (2) us knacca TOUHOCTH
6anaHCcUpoBKY AN faHHOW MaLlWHbI, MacCbl pOTOPa M 4acTOTbl BpaLeHuns (CM. npumep npunoxeHus D). Bub-
PaLOHHBIA OTKAVK HA BO3AeiCTBIE CU/I. 06YCNOB/EHHbIX faHHbIM AncbanaHCcoM, CpaBHUBAIOT C AONYCTUMbI-
MW 3HAYEeHVAMU, NOMYUYEHHbIMK NO hopmMynam (4>—(6). JonoNHUTENbHO ANA Knaccutrkalumm no MmoganbHol
YyBCTBUTENIbHOCTU MOXET ObITb MCNO/Ib30BaH rpamk 3aBMCMMOCTM AONYCTUMOTO YCU/IEHNA Ha pe30HaHce oT
4acToTbl BpalleHus poTtopa (CM. PUCYHOK 5).

Mpn pacyeTax Ana COOTBETCTBYIOLEN MOAbl BUGpauumn gucbanaHc fo/HKeH 6bITb OTHECEH K COOTBET-
CTBYIOLLLEl NIOCKOCTU. Tak AN pacyeToB NepBO MOAbLI OH JO/MKEH OblTb OTHECEH K TOUKe BOIN3UN CepefuHbl
nposieTa poTopa, a 4N BTOPOA MOAbl — K TO4KaM B6/IM3M KOHLLOB pOTOpa, konebaLwmmes B npoTveodase.
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MpunoxeHne A
(cnpaBoyHOe)

MNoAcHeHUAa NnpuMeHAeMblX TEPMUHOB

A1 O6wwne nonoxeHus
YyBCTBUTENbHOCTb Kk Auc6anaHcy o6bI4HO onpeaensoT AByMs cnoco6amu, ykasaHHbiMM B pasgenax A.2 n A.3.
A.2 JlokanbHas YyBCTBUTE/IbHOCTHb

JNlokanbHyl 4yBCTBUTENbHOCTH SAfonpeaensaoT no hopmyne

lasJ (A1)
r
rae laS* | — W3MeHeHWe rapMOHWKM BU6GpaLMM 060POTHO YacTOTbl B NJIOCKOCTH K,
|At/rl — un3ameHeHue guc6anaHca nyTeM ycTaHOBKM NPo6HOro rpysa (M Ha6opa rpy3oB) B MA0OCKOCTU T poTopa.
MprumeyaHue — JlOKaSbHYO YyBCTBUTE/IbLHOCTb YACTO HA3bIBAIOT KO3 PULUEHTOM BAUAHUSA. DTO pasmepHas

Be/IMynHa.

A.3 MopganbHaa 4YyBCTBUTE/IbHOCTb

MoganbHyto 4yBCTBUTENbHOCTL MNonpeenatoT Kak KOIPMULMEHT YCUTeHUS NepeMelLeHns no n-i moae subpa-
umu. o6ycnoBneHHoro geiictemem gucbanadca, no popmyne

rae M — yacToTa BpauweHusa portopa;
«qA— nN-A KpUTUYECKas yactoTa BpalleHus potopa (B oTCyTCTBME AeMNdUPOBaAHUNSA);
— koadhdhuumeHT geMndupoBaHna Ana n-it MoAbl.

NMpumeyvaHnne 1— dopmyny (A.2)nonyyaT U3 aHann3a ANHaAMUKN NPOCTON OJHOMACCOBO MoAenn potopa
Ha ynpyrux onopax c gemndguposaHvem (potopa [xeddkoTTa). AN KOTOPOA aMNANTyay nepemMeleHns S MOXHO npeg-
CTaBUTb B BuAe

Ten (A3)

J(K -mil2)2 1 (Cn)2

rqe T — mMacca poTopa;
€ — 3KCLEHTPUCMTET Macchl poTopa,
K — ecTKoCTb 0nopsl;

C — pgemndupoBaHue.
Paspenus uncnutens v 3HameHatens Ha K. dopmyny (A.3) npeo6pasyoT K Bugy

S = (tTen2/K) (A.4)

BbipaxeHue -Jk 1T npeactaBnsaet co60il 4acTOTy pe3oHaHca CfNIMHEeHON CUCTEMbI C OAHON cTeneHblo cBO6OAbI
6e3 gemndupoBaHunsa, aoTHoweHne CIK paBHo 2<”Aon, rae i, — koadhduumeHT gemnduposaHnsa. 370 N03BONSET ynpoc-
T™MTb hopmyny (A.4) o Buga

(A.5)

12
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Mockonbky No onpeAeneHnto oTHoweHne S/e npegcTaBnseT co6oii MofanbHYl YyBCTBUTENBHOCTL Mn, hopmyna
(A.5) akBuBaneHTHa copmyne (A.2).

EcCnu CKOpOCTb BpalleHns paBHa KpuTuyeckoit, To MnpasHa 1/(2%,). B cnyyae manoro gemngumpoBaHus ata Benu-
YMHa onpegensieT MakcMManbHoe ycuneHue Bubpayny Ha pe3oHaHce, Ha3blBaeTca KO3 ULMEHTOM YyCUNEeHUs Ha pe3o-
HaHce (MNM JO6GPOTHOCTLIO) M 0603HavaeTcs Q,. [laHHAs BeNMYMHA 3aBUCUT TOMbKO OT YPOBHS AeMndMpoBaHUA B
cucteme.

MpumeuyaHne 2— MoganbHas 4yBCTBUTEILHOCTb SIBASETCS 6e3pa3mMepHOii BENNYNHOIA.

13
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MpunoxeHune B
(cnpaBoyHOe)

MpuMep NOCTpoeHUs auarpamMmmbl HalikBucTa

Pe3ynbTaTbl M3MepeHWil, MpoBefeHHbIX Ha pas3HbiX CKOPOCTAX, MpuUBeAeHbl Ha Auarpamme HaiikBucta (pucy-
Hok B.1) n B Tabnuuye B.1.

PucyHok 8.1 — [uarpamma HalikBucTa, nokasbiBawuias U3MeHeHne aMnauTyabl 1 pasbl BUGpaLnm npu npoxoxaeHunm
uepes pe3oHaHCHYI CKOpPOCTb

AHanu3 n3MepeHunii NokasbiBaeT, YTO 3HAYEHMEe NepPBOW KPUTUUECKO ckopocTu N, paBHo 3000 MUH-', a CKOPOCTb
JM45. Ha KoTopoi ha3oBbIi yron nusmeHsieTcst Ha 45* — 2710 MuH-1 1 3320 MU H'1. B cooTBeTCTBUYK C hopmMynoi (11) mox-
HO paccuyuTaTb 3HayeHue koadpduumeHTa ycunenus O,

Tab6nuuya B.l — Pesynbtat usmepeHuit gna ckopoctn n, = 3000 MUH-1

b, MuH 1 0,
2710 4.91
3320 4.92

Ecnv nepBas v BTopasi KpUTUYECKME CKOPOCTM PACMoNoXeHbl 6/IM3KO APYT K APYTY MU €C/TM UMEET MECTO HaJloxXe-
HUe kone6aHwuii 0T 4pyrux pe3oHaHCOoB, TO AN15i OLEHKW MOJaNbHbiX NapameTpoB NoTpebytoTcs 60/ee CNOoXHbie MeToAbl
aHanusa.

14
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Mpunoxexune C
(cnpaBouHoe)

Mpumepsl KI'IaCCI/ICbI/IKaLLVII/I Nno 3Ha4yeHnam MOABJ'II:HOVI YyBCTBUTE/IbHOCTU

C.1 Mpumep 1

MawwuHa — rasosas Typ6uHa (rpynna lIl).

Pa6ouas ckopocTb N — 3000 MnH*1 (NOCTOSIHHARA).

MepBas kpuTnyeckas ckopocTb — 2730 MUH-1.

KoathpnumeHT gemnmpoBaHms ~ (NonyyYeHHbIi 3KCNEepPUMEHTaNbHO Ha MecTe ycTaHoBku) — 0.04.
KpuTuyeckan ckopocTb o4eHb 6/1M3ka k paboyeil CKOPOCT MalnHbI. 3HaYeHne koadhuumeHTa ycuneHna Ha peso-

HaHce O, MOXeT 6bITb NONYy4YeHO U3 KoadpuruneHTa gemndupoBaHns O, m-—-- =— — =125.
2
OTHOWEHNEe KpuTMYeckoit n paboyeit ckopocTteii paBHo bi, W = 0.95.

Ncnonb3ysa puUCYHKM 4 U 5. MOXHO yBUAETb, YTO JaHHAs MaluHa OTHOCMTCS K knaccy B (HuW3kasi 4yBCTBUTENb-
HOCTb).

C.2 Mpumep 2

Ta xe malwmuHa, 4yTo B npumepe 1. HO ee paboyas CKOPOCTb paBHa KpuTuyeckoit, T.e. c1U 1 = 1.0.
CornacHo pucyHky 4 mallvHa nonagaet B knacc C (cpefHss YyBCTBUTENbHOCTD).

15
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Mpunoxexnune O
(cnpaBoyHOe)

Mpumep pacueTa AncbanaHca

MawwnHa — rasosasa TypbuHa (rpynna ).

Pa6ouasa ckopocTb — 3000 MUH" 1(NOCTOSAHHARA).

Macca poTtopa — 80000 «r.

CornacHo (1Jknacc TOYHOCTU 6anaHCUPOBKM ra3oBbiX Typ6uH — G2.5. C ucnonb3zoBaHuem copmynbl (2) paccum-
ThIBAOT 4ONYCTUMbIN yAenbHbIA auc6anaHc:

€ —— = e e =0.008 mm.
pw O  3000(2x/60)

Takum o6pasom, 4ONYCTUMbIA OCTATOUYHbIN Auc6anaHc poTopa MallUHbl paBeH
Upor = Bp<rT = 0.008 «80000 « 640 kr mwm.

16
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MpunoxeHne OA
(cnpaBouHoe)

CBefieH/s1 0 COOTBETCTBUN CChIJTIOUHBLIX MEXAYHAPOAHbIX CTaHAapTOB
MEXrocy4apCTBEHHbIM CTaHAapTam

Ta6nuya [AA1

O603HauYeHNe MeXayHapoaHOro CTeneHb 0O603HaYEHNE U HAVMEHOBAHWE
cTaHgapTa COOTBETCTBUS MEXroCyapCTBEHHOro cTaHaapTa
ISO 1925 _ *

« COOTBETCTBYIOLW U MEXIOCYAAPCTBEHHbIN CTAHA4APT OTCYTCTBYET. [0 ero NPUHSATUS PEKOMEHAYETCS UCNOJb30-
BaTb NepeBoj 4aHHOTO MEeXAYHapoAHOro cTaHjapTa Ha pycckuii s3bik.

17
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