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rOCT 31186—2002

[fpeaucnosue

Llenu, OoCHOBHBIE MPUHLU MBI M OCHOBHON MOPSA0K MpoBeaeHUs paboT no MexrocygapcTBeHHON cTaHgap-
Tn3aynmyctanosneHsl [ OCT 1.0—92 «MexrocynapcrteeHHasa cuctema ctaHgaptusaynm,. OCHOBHbIE Nonoxe-
HUa» T OCT 1.2—97 «MexrocygapcteeHHas cuctema ctaHgapTusayumn. CtanHgapTel MeXrocygapCTBeHHbIE,
npasura 1 pekoMeHgaunuy rno MexrocygapcTseHHon ctalgaptusauumn. [opsagok pas3paboTky, NPUHATKG, Npu-
MEeHEeHWs, ODHOBIEeHNUS U OTMEHbI»

CBeneHus 0 cTaHpapre

1 NOLAIOTOBJIEH OTKpbITEIM akuMOHEPHBIM 0buecTBOM «Hay4yHO-UccnegoBaTenbCKUM LEeHTP KOH-
TPOIS U AMArHOCTUKN TEXHUYECKUX CUCTEM» HA OCHOBE COOCTBEHHOrO ayTeHTUYHOro nepesoga craHgapra,
YKa3aHHOrO B MyHKTE 4

2 BHECEH T occTtangaptom Poccum

3 NPNHAT MexrocygapcTBeHHbIM COBETOM MO CTaHg4apTU3aunn, MeTponorun 1 ceptudukaunm (npo-
TOKON Ne 22 0T 6 Hoabps 2002 r.)

3a NMpUHATHE NPOronocoBaru:

KpaTkoe HaumeHoBaHUe CTpaHbi Koa cTpaHbt CoKkpalleHHOe HanMeHOBaHWe HaLMOHAaNbHOro opraHa
no MK (MCO 3166) 00497 no MK (MCO 3166) 004—97 No CTaHZapTU3aLnK
AsepbangpkaH AZ AsrocctaHgapT
ApMeHUS AM ApmroccrangapT
benapycs BY ["'occTaHgapT Pecnybnukn benapych
KasaxcraH KZ ['occTangapT Pecnybonnku KasaxcTaH
KblpreiacTaH KG KbipreiactangapT
MongoBa MD Monposa-CtangapTt
Poccuinckas Pegepauns RU ['occTaHgapT Poccuu
TampKnkncraH TJ TapxukcraHgapT
TypKkMeHUcTaH ™ [masroccnyxta « TypkMmeHcTangaptniapbi»
YKpanHa UA ['occTaHgapT YKpaunHbl

4 Hacrtoawmnm ctaHgapT aengetcs MoanduunpoBaHHbIM MO OTHOLUEHUIO K MEXAYHAPOOHOMY CTaHgap-
Ty NCO 10814:1996 «Bubpauug. [looBepXeHHOCTb UM 4YYBCTBUTENBHOCTbL MalIMH K gucbanaHcy»
(ISO 10814:1996 «Mechanical vibration — Susceptibility and sensitivity of machines to unbalance»).

CteneHb cooTBeTCcTBUA — MoguduymnposaHHaga (MOD).

HacTtoawmum ctangapt ngeHtundeH [ OCT P 51498—99

5 lNpukasom GengepansHOro areHTCTBa No TEXHUYECKOMY PerynmpoBaHuio U MeTponornm ot 24 anpens
2007 r. Ne 82-ct mexrocygapcteeHHbin cTaHgapT [ OCT 311806—2002 BBegeH B gencTeMe B Ka4yecTBe HaUuno-
HanbHoro ctaHgaprta Poccunckon @epepauunm c 1 Hoabpsa 2007 T.

6 BBELEH BIEPBbIE

Hgbopmauus o egedeHuu 6 delcmeue (rnpekpauweHuu oedcmeust) Hacmosiueao cmarHOapma rnybnuky-
emcs 8 ykaszamerne « HayuoHanbHble crmaHoapmei».

VHpopmayus ob usmeHeHUsX K Hacmosiwemy crmaHdapmy nybnukyemcs 8 ykazamerne «HauuoHarnbHbie
cmaHoapmeal», a mekcm UuameHeHUU — € UHGOPMaUUOHHbLIX yKaszamensax «HauuoHanbHble cmaHdapmably.
B cnyuae nepecmompa unu ommeHbl Hacmosiue20 cmaHdapma coomeemcemeyrowas uHgopmauus bydem
ornybnukoeaHa 6 UHhopMauUoOHHOM yKazamerne «HauuoHanbHbie cmaHdapmaei»

© CtaHpgapTtuHdopm, 2007

B Poccuinckon Gegepaiimm HaCTOALWMA CTaH4ap T HE MOXKET ObITb MONMHOCTLIO UIMU YaCTU4HO BOCMPOU3Be-
OEeH, TUPAXXUPOBAH U pacnpoCTpaHeH B KavecTBe ohununanbHoro nsgaHms oes paspeweHus @egeparnsHoOro
areHTCTBa No TeXHNYECKOMY PerynmpoBaHunio 1 MeTPONIOrnin
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BBeneHue

banaHcupoBKa poTopa, NpoBoAUMAas Ha CTaAUU U3rOTOBNEHUS MaLlUKWH (Harnpumep, B COOTBETCTBUM C
[OCT22061—76unulOCTUNCO 11342—95), 0ObI4HO 0becnevmBaeT nonyyeHue npuemnemMeix yposHen Bub-
pauun MaLllMHGI B MpoLecce ee aKkennyaTtaumm, eCrnmoTCyTCTBYIOT Apyrue UCTOUYHUKU BUBpauuu nomumo gucba-
naHca. Ho ectb U UCKMIOYEeHUs, KOrga MalluuHa npu BBOAE B akcnnyaTtauuw TpebyeT OOMONHUTEIbHOW
banaHcupoBKU. bonee Toro, B npouecce akcnryaTtaynm MallHbl BpeMs OT BpeMeHK, a TO U 40CTaTO4HO YacTo,
MOXET MOABIATLCH HEOBX0AMMOCTE YCTpaHeHnsa gucbanaHca.

[Ip4YnMHOW NoOBLILLEHHOW BUDpaLIMK MaLUUHBI MPWU BBOAE B 3KCMNyaTauuo MoXxeT ObITb HEMPaBUINbLHO Npo-
BegeHHasa banaHCMpPOBKA PpOTOpa Uk NOrpeLHoCcT B ero cbopke. Ho MoXeT oKkasaTbCst U TakK, YTO NPUHNHON
YypeamepHou subpauun cobpaHHON MallnHBl SBNSETCS €€ MNOBbIWEeHHAs YyBCTBUTENbHOCTb K HEDOMbLUNM
OCTaTOYHbIM AncbanaHcam, 3Ha4YeHNS KOTOPbIX YKNaabiBalOTCs B 0ObIUHbBIE NMpeaersl 4OMYyCKOB.

[1pn OOHapyXeHnn NoBbILLEHHOW BUDpauny nepeBad nonbiTka ee yCTpaHeHnd 3a4acTyio COCTOUT B NpoBe-
OeHnn BanaHcupoBKM HA MecTe akcnnyaTtayuu. Ecnv npu 3ToM ygaeTtcs yeTpaHuTb BUOpaUnlo ¢ MOMOLBLIO
OTHOCUTENBHO HEDONLLNMX KOPPEKTUPYLWMX MacC, 3TO CBUAETENbCTBYET O BbICOKOW YYBCTBUTENLHOCTU
MaLluHbl K gucbanaHcy. Takoe moxeT bbiTh, HANpPUMep, B criydasx, korga pabdoyasi CKOpoCTb MalUuUHbl brin3ka K
ee Pe3oHaHCHOW CKOPOCTH U ecnu gemndpuposaHue konedaHn B KOHCTPYKUMM MALUMHBI HEBETTUKO.

Ecnn malunHa ¢ BEICOKOM YYBCTBUTEIBHOCTLIO K gucbanaHcy obnagaeTt K TOMY e ¥ NOBbILUEHHOW Noa-
BEPXEHHOCTLIO K U3MEeHeHUo gucbananca, Takas MatumHa MoXeT noTpedboBaTth 4acToro nposegeHnsa dananH-
CUPOBKM Ha mecTe ee akcrnyaTtauuu. lNpuiynHon nameHeHuss gucbananca moryt ObiTh, HanpumMep, U3HOC
3rIeMeHTOB MalUWHbI, USMEHEeHWe TemMnepaTypbl, MaccCol, XXECTKOCTU U geMndupyowmnx CBONCTB MaLUVHbI B
npouecce ee paboThl.

Ecnuv B npouecce akennyatayuu gucbanaHc MalluHbl, TAKXe Kak 1 gpyrue ycrnosus ee paboTel, COXpaHs-
IOTCS MPAaKTUYECKU HEU3MEHHBIMUK, 4OCTATOYHO MPOBOANTL TOMBKO HE3HAUYUTENBbHYIO AONONHUTENbHYH banaH-
CUPOBKY, COBMELlaeMyl C APYrMMn peMOHTHbBIMKW paboTamu Unun npouenypamMmm TeXHUYECKOro obCcrnyXnsaHus.
B npoTUBHOM Criyyae MOXeT BO3HUKHYTb HEODXOOMMOCTb BHECEHUS U3MEHEHU B KOHCTPYKUMIO MalUUHbI,
KOTOpPbIe NO3BONAT USMEHUTL 3HaYeHne ee pe30HaAHCHOW 4acToThl, geMnpupyrLmne CBoOUCTBa Unu gpyrue
napameTpsbl. [ akum 0bpas3om, nons3oBaTenio Heobxo4UMO 3HATb, KAKoe 3Ha4YeHe YyBCTBUTENBHOCTY MaLln-
Hbl K gucbanaHcy aBnseTcs ONYCTUMBIM.

B HacTosilem cTangapTe npegnonaraeTtcs, 4To Bubpaumst Ha 060poTHOW HacToTe 00ycrioBrieHa TOMbLKO
HeypaBHOBELLUEHHOCTbIO MaLKnHbl. CriegyeT, 04HAKo, UMEeTb B BUAY, YTO NOMUMO gucbanaHca Ha Bubpayuio
MaLUWHBI, B TOM 4YUCne N Ha 0D0OPOTHOM YacToTe, BINAET MHOXECTBO APYrux akTopoB, HAanpumep norpeLwHoc-
TU U3rOTOBIEHUS N COOPKN. YyBCTBUTENMBHOCTE MaLLUHbI KO MHOTUM N3 3TUX MOrpeLiHocTen Brin3ka K 4yBCTBU-
TENLHOCTU K ancbanaHcy 1 MoXeT ObiTh yOOBNETBOPUTENLHO OnncaHa ¢ NOMOLULID nocnegHen, ogHako
pacCMOTPeHUe BCeX UHbIX gedeKkToB, noMnumMo gncbanaHca, BbIXOAUT 3a paMKy HACTOSALLEro ctaHgapTa.

Kpome TOro, 4yBCTBUTENLHOCTEL MALUMHbI K gucbanaHcy MOXeT USMEHATLCH B npouecce ee paboTobl. I3TO
3aBUCUT OT KOHCTPYKTUBHBIX OCODEHHOCTEN MallUHbL, B TOM YUCTIE OT CBOUCTB €€ Onopbl U (hyHaamMeHTa. ITH
CBOWCTBA MOIYyT U3MEHATLCH CO BPEMEHEM B pesyrnbTaTte AeNCTBUA NpoueccoB N3Hoca 1 obpasosaHng Tpe-
lKH. MogarnbHbie XapakTepUCTUKM HEKOTOPLIX TEMMOBLIX MaLlnH, CCOBEHHO ¢ NoALLNTHUKAMN CKOTbXEHUS,
M3MEHAKTCH B 3aBUCUMOCTK OT 3KCMyaTayMOHHbIX napaMeTpoB (SaBneHne ntemneparypa napa, remnepary-
pamacna unp.). [lng anektpuyeckmx MallH Ha Xxapaktep Bubpaunn okasbiBalOT BIIUSHWE Apyrye napamMeTpsl,
HanpumMep sHadeHne cunbl ToKa BO3OyxaeHus. Bece atn adhpekTel, TpebyroLme ansa Ux BolSBrIeHUS NpuMeHe-
HUS gMarHOCTU4YeCKnX npoueayp, B HaCTOsIWLEeM CTaH4apTe He pacCcMaTPpUBAKTCA.
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M E X ' O CY 3O A PCTUBEWUHH bl W C T A H O AP T

Bubpauyusn
NMOABEP>XXEHHOCTbL K HYYBCTBUTEJILHOCTbL MALLUVH K AUCBAJIAHCY

Vibration.
Susceptibility and sensitivity of machines to unbaiance

INara BBeaeHuna — 2007—11—01

1 O6nacTb npumeHeHuUs

HacTosilwuin cTaHgapT ycTaHaBnmMBaeT MeTO4bl onpeaerneHns 4yBCTBUTENbHOCTU MaLUUH K aucbanancy,
a TaKKe oueHKU cteneHy 6nmM3oCcT 3KCrnyaTauuMoOHHOM CKOPOCTU MaLUNHbI K ee Pe30HAHCHBIM CKOPOCTAM.

B HacTosilwem ctaHgapTte npuBedeHbl pekoMeHgauny no npuMeHeHU YNCIoBbiX 3HAYEHU YYBCTBU-
TEeNbLHOCTU B pALE NPaKTUYECKNX Cry4aes.

HacToawnmn ctangapT ycrtaHasiMBaeT Knaccudukaumio MatlH Ha rpynnel B 3aBUCUMOCTU OT nogsep-
KEHHOCTU MaLlunH gucbanaHcy 1 ykasbiBaeT 3HaYeHns MogansHOW YyBCTBUTENLHOCTU K gncbanaHcy, xapak-
TePHbIE AN MAaLUUH KaXO0 W rpynnbl. 3TN 3HAYEHUS MPUMEHSIOT ANS MaLlnH, Y KOTOPbIX nMeeTcst nbo oguH
pe30HaHC B paboyem gmanasoHe 4acToT, MO0 HECKOMEKO Pe30HaHCOB, pasHeCeHHbIX MexXxay cobon ocTaToy-
HO LWNPOKO (bonee Yyem Ha 20 % 4acTOThI pe30HaHca).

[lpnBegeHHbIe 3HAYEHNSI YYBCTBUTENBHOCTU HE NpeaHasHaveHbl 4ns NCnonb30BaHNsa B KA4eCTBe yCno-
BU NMPUEMKU MALLKWH, a CIy»KaT TONbKO A8 YKAa3aHWUs TOro, Kak nsbexartb, C OgHOW CTOPOHLI, MOBbILLUEHHOW BUD-
POAKTUBHOCTU MaLLKWHbI, & CAPYron — 3aBbilUEHHbIX TPeOoBaAHUN K MaBHOCTU ee paboTel. OHU MOTYT CIYXKUTL
TAKKe OCHOBaHWEeM Ang nposeaeHus bonee nogpobHbIX nccriegoBaHnUi, HAaNpUMep B Cry4asx, korga Heobxo-
OUMO YTOUYHUTE 3HAYEeHUEe YYBCTBUTENbHOCTU KOHKPETHON MaLUMHBI.

BeinonHeHue pekoMmeHgauun HacTosawWwero ctaHgapta B OTHOWEHUN YyBCTBUTENbHOCTN MaLUMHbI K AUC-
banaHcy no3BONAeT OXNAAaTh, YTO BUDpaUmnsa MallnHbI HE MPEBLICUT YyCTaHOBNEHHbIX npegenos. OgHako Heob-
XO4MMO UMETL B BUAY, YTO B MaLLIMHE CYLLECTBYET MHOTO APYIrMX UCTOUYHUKOB BUDpaUKMK, KOTOPEIE B HACTOSLLEM
cTaHgapTe Ha paccMaTpuBaloTCA.

2 HopmaTuBHbIE CCbINKW

B HacTodaweM cTaHgapTe UCMONb30BaHbl CChINKK HA crneaylowme ctangapThbl:

[OCTNCO7919-1—2002 Bubpauyunsa. KOHTpOnb COCTOAHNA MaLLWH Mo pesynsTatamMm nsmepeHun snbpa-
U1K Ha Bpawawmxcs sanax. Obuwmne TpedboBaHUS

[OCTNCO 10816-1—97 Bubpauunsa. KOHTPOnb COCTOAHNA MaLUWH No pesyneTatam nsmepeHun snbpa-
LM Ha HeBpaLawwmnxea Yyactax. Obume TpedboBaHus

[OCT NCO 11342—95 Bunbpauunga. OyeHka kayecTsa banaHCcpoOBKM MMBOKUX pOTOPOB

[OCT 19534—74 banaHcupoBKa Bpaljarowmnxca tesn. TepMuHsbl

[OCT 220061—76 MawunHbl M TexHnyeckoe obopynosaHue. Cuctema KnaccoB TOYHOCTHW DanaHCHUpOBKK.
OCHOBHbI€ MONOXeHUS

[OCT 24346—80 Bwubpauus. TepMunHbl 1 onpegeneHuns

UzpaHue odbmuuanbHoe
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3 OnpepneneHusn

B HacTosiwiem ctangapTte npumeHaT TepMuHbl o T OCT 19534 n T OCT 24 346.

Kpome TOro, B HaCTOALWEM CTaHgapTe NPUMEHSOT Crnegyowne TepMnHbl C COOTBETCTBYIOLW UMK onpeae-
NeHUaMU.

3.1 noaBepXeHHOCTb AucbanaHcy: XapakTepucTuka, CBfA3aHHag C BEPOATHOCTLIO TOro, 4To amcba-
NaHC MalluHbI MPeTepnnT B YCNOBUSX 3KCMIyaTayum nog BO3geUcTBMeM BHELUHUX PAaKTOPOB 3HAUYUTENbHbIE
N3IMEeHeHWsA B Te4eHne onpegeneHHoro nepnoaa BpemMeHu.

3.2 YYBCTBUTENbLHOCTbL K gncbanaHcy: Mepa BnbpaynOHHOrO OTKMMKA MalUMHbI HA U3MEeHeHne guc-
Dananca.

3.2.1 nokanbHasa YyBCTBUTEINbHOCTb S, .: OTHOLEHNe MoayNs U3MEHEeHUs BEeKTopa Bubponepeme-
LLEeHWNS U BUOPOCKOPOCTK B 3a4aHHON NMOCKOCTU N3MepeHnin K Moay o nsmeHeHusa gucbanaHca B 3agaHHOM
MIIOCKOCTU POTOPA HA 3aaHHOWM CKOPOCTU BpALLLEHNS.

[Tpumevarnnsd
1 JlokanbHyo 4yBCTBUTENLHOCTL ONPEAENnAoT No popmyne

AS
Sk, =k, (1)
AU,
roe |AS, | — nameHeHne rapMoHuUKnN BubpaLum o00pOTHON YacTOTb!l B NITOCKOCTH K;

| A U,, | — n3meHeHue gucbanaHca nytem yCTaHOBKU NPOBHOTO rpysa (unu Habopa rpy3oB) B NNOCKOCTU 1 pOTOpPA.
2 JloKanbHy YyBCTBUTENLHOCTL HACTO HA3LIBAIOT KOIPPUUMEHTOM BNUAHUA. ITO pasMepHas BENn4nHa.

3.2.2 MmopanbHas YyBCTBUTENbHOCTbL M, : OTHOLLEHNE U3MEHEHNSA BEKTOpaA MO4anbHOro nepemMetle-
HUSE K UBMEHEHUIO MOoAalbHOro 3KCcUeHTpucutTeTa (OTHOLWEHUe moganbHoro gucbanaHca K moganbHOW
Macce).

[TpumevaHnns

1 LaHHas BennunHa aBnaeTcs bespasmepHon.

2 Ha npakTtuke npu onpegeneHnmn mMoaanbHON YyBCTBUTENBHOCTY CrieayeT obpauwlaTs BHUMAHNE HA KOPPEKTHOE
BblAENIeHNEe HY>KHbIX MO/, BUDpauuu.

3 B cnyvae Bo3OyXaeHna Bubpaumnm BCrneacTBme HEYPaBHOBELLIEHHOCTN MALLUWHLI MOLANbHYK YWYBCTBUTENBHOCTL
AN MOAbl nonpeaensioT no opmyne

n — - - 2

QY Q)
o, o,
raoe QO — CKOPOCThL BpalleHus poTopa, MUH 1 ;

», — CKOPOCTb N-TO pE30HaHca (B OTCYTCTBUM AeMNMDUPOBAHNS), MUH;
C,, — KOIMOMPOULMEHT geMnpupoBaHus ans n-n Mobl.

Ecnu cKOpOCTb BpalleHWsi paBHa pe30HaHCHOU ckopocTu, To M, paeHa 1/(2C,). B cnyyae manoro gemnumpoBaHus
3Ta BENUYMHA onpeensaeT MmakcumaribHoe ycuneHne Bubpaummy Ha pe3oHaHce, Ha3biBae1Cq KO3 POULIMEHTOM YCUNEHUS
Ha pe3oHaHce (Unv 00POTHOCTLIO ) U 0DO3HavaeTea Q ; AaHHAA BENUYMHA 3aBUCUT TOMbKO OT YPOBHS AeMDMPOBaAHUSA B
cucTeme.

4 MoparnbHY YYBCTBUTENLHOCTb MHOTAA HA3bIBAKO T KOIMMPULIMEHTOM YCUITEHUSA BNOpaUun 4ns Mo4bl N.

4 Knaccudpukaums mawlinH No cTeneHn nx NnogBepXxeHHOCTU aucdanaHcy

4.1 Ob6Lwmne nonoxeHusn

B cOOTBETCTBUN CO CTEMEHbLIO NOABE PXKEHHOCTU MaLUWH TOTO UMK MHOTO Kracca K MaMmeHeHuo gucbanaH-
ca B npouecce sKkennyataunn X OTHOCAT KOQHOM U3 rpynn MallnH, ykasaHHbix B 4.2—4 4. [1pn atom npegnona-
raeTcs, 4TO MaLUWHBI OO4HOTO Kracca DyayT OTHeCeHbI Mo 4aHHOWU Krnaccudukaummy KOQHOW rpynne 1 ans matinH
OAHHOro Krnacca OyayTt yCTaHOBMEHb! A0MYCTUMbIE 3HA4YeHUA YYBCTBUTENBHOCTH K AncbanaHcy cornacHo pas-
oeny 5. OgHako Heobxoanmo nmeTb B BUAY, YTO M3MeHeHue gucbanaHca mallnHbl B npouecce ee akennyara-

2
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LU MOXeT ObiTb CBA3AHO HE TOMbKO C KIAacCOM MaLUMHBbI UIA BbIMONHAEMbIMUA €K TEXHONOrM4YeCKUMM
onepauusiMu, HO TakkKe U ¢ gehekrammn N3rotToBrneHUs MmaLtlnHel, HANpPUMep:

- MOBbIWEHHBIMU 3a30paMu Mo NocagoyHbIM MecTaM geTtaneun poTopa;

- HegOoCTaTO4YHbIMU TEMNOBbIMUY 3a30pamMm MeXAy HacagHbIMU geTandaMmn poTopa;

- HU3KOW Xaponpo4HOCTLI, MPUBOASLIEN KOCTAaTOUYHbIM AeopMaynuamM poTopoB, paboTarumnx B rops-
JYeun cpene, BCnencteune nonsyvecTu;

- TeMrnepaTtypHou HecTabunbHOCTBH MaTepuana poTtopa, npueogsulen K gedpopmaynn paBHOMEPHO
HarpeToro poTopa;

- 3allemMneHuaMuy, saegaHuamm U gpyrumm gedpektamiu, CBa3aHHbIMU C TEMNOBLIMU NepemMmeLleHUsIMn B
NOABWXHBIX COQNHEHUAX Kak B pOTOpE, TaK U B ONOPHOU cUcTEeME;

- TennoBOW acMMMeETPpUen oxnaxkgaeMbiX POTOPOB 3NEKTPUYECKUX MaLUUH.

[laHHble gedekTel MOryT ObITE NPUCYLUM HE KnacCy MallMH B LEernoMm, a KakoMy-HUOyab KOHKpPEeTHOMY
obpa3suy. [oaTomy, ecrnn N3BeCTHO, YTO MALUMHBI OQHOrO Knacca MOoryT pasnunyaTbCcd no cTerneHn nx nogsep-
KEHHOCTU 3MeHeHnam gucbanaHca B npouecce aKkennyatayuu, uenecoobpasHo npoBecTy 4ONONHUTENbHbIE
ncenegoBaHUga COrnmacHoO NPUNOXKeHU A, rnocre Yero NpUHATL petleHne 0 BO3MOXHOCTY 3Kennyatayuy ma-
LLUWHBI.

4.2 I'pynnal. Huzkas noaBepXXeHHOCTb

[lna MawuH gaHHoM rpynnel XapaktepHa HU3Kas BEePOATHOCTL MOABNEHNa 3HAaYNUTEeNbHOMo U3MeHeHUs
aucbanaHca B npouecce nx akennyatauuu. OBbIMHO TakmMe MalluuUHbI UMET POTOP, MAacca KOTOPOro Bernka no
CPaBHEHUIO C MACCON HecyLlero kopnyca, pabotalT B yCNOBUSX HYUCTOWN cpefbl, UMEIT HEe3HAUYNTENbHbIN
M3HOC, a U3MeHeHus1 PopMbl POTOPA BCINEeACTBME UBMEHEHUS TeMnepaTypbl MUHUMATbHbIE.

[lpumepsbl: Banel OymarogenaTtenbHbiX MALWWH, NeYaTHbIe Ballbl, BbICOKOCKOPOCTHbIE BAKYYMHbIE Ha-
COCHil.

4.3 INpynnall. CpegHsas noaBepPXeHHOCTb

[1ns mawivH gaHHOW rpynnel XapakTepHa cpegHsisi BePOATHOCTb NOABNEHUSA 3HAYUTEITbHOro USMeHeHns
aoucbanaHca B npoyecce ux akennyartayun. PoOTop Taknx MatinH MoXeT ObiTb NO4BE PXKEeH 3Ha4YUTEerbHbIM nepe-
nagam remnepaTypbl U1 yMmepeHHOMY U3HOCY.

[Tpumepbi: HAcockl, padboTarwLmne B HNCThIX Cpefax, AKOPb 3reKTPU4YeCKoN MaLlHbI, ra30Bbie U MapoBbIe
TYPOUHBI, HEBONbLUIME NMPOoMbILLTIeHHbIe TypboreHepaTopel, TYypbokoMNpeccops.l.

4.4 Npynnalll. Bbicokasi noagBepXeHHOCTb

Llng MalimH gaHHOW rpynnbl XapakTepHa BbICOKAd BEPOATHOCTL NMOABNEHUSA 3HAYUTENBHOIMO U3MEHEHUS
oucbanaHca B npouecce ux akcnnyatayuun. K Takum matumHam OTHOCATCS: BO3AYX04YBKUY, paboTaloLlmne B cpe-
0e C ocaxgarwLwuMucsa Yactuyamm, Hacocel, pabortawiyme ¢ rpasHeiMy XUOKOCTAMU, POTOPLI, Y KOTOPLIX
HabngaeTcsa BbICOKUN M3HOC UK paboTaloLwme B KOppo3upyouien cpege.

[1pumepbl: LEHTPUDYIN, BEHTUNATOPLI, LUHEKOBbLIE KOHBENEPEI, MONTIOTKOBbLIE MEnbHULbI.

5 MopmanbHas YyBCTBUTENbHOCTb

5.1 Knaccbl MmoganbHON YyBCTBUTENIbHOCTM OTA AOE

Ha pucyHkax 1—3 nokasaHo pa3bueHune Ha Krnaccel MogansHOM YYBCTBUTENBLHOCTU B COOTBETCTBUM C
dopmynon (2) ans padboymx CKOPOCTEN, NexKainx B OKPECTHOCTH Pe30OHAHCHOW CKOPOCTU MaLUuHbL. [ paHuubl
O1anasoHOB 3aBUCAT OT TOTO, K KAKOW rpyrine OTHOCUTCS MallnHa B COOTBETCTBUM C Kraccudukaumnen rno nog-
BEPXEHHOCTU N3MEeHeHnam gucbanaHca (418 0gHOMo U TOro Xe Knacca YyBCTBUTENbHOCTU 0 NYCTUMBbIN KO3M-
duyuneHT gemndouposaHua ang mawnHd rpynnet lHl 6ygeT HuXKe, Yyem gng matuuH rpynnet | ).

Kak npasuno, yCTaHOBNEHHbIM Kiaccam YyBCTBUTEINMbHOCTN COOTBETCTBYIOT OXXUAaemMble ycnosud pabdo-
Thl MaLUWHbI, KAaK nokasaHo B Tabnuue 1.

[lpmepbl UCnonb3oBaHUA rpadPuUKoB, KU300paKeHHbIX Ha pUCyHKax 1—3, npuBedeHbl B MPUIOXe-
HUK B.
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PUcyHOK 3 — Knaccbl MO4arnsHON YyBCTBUTENBHOCTM OT A 10 E ansa mawnH rpynnsi 111

Taobnwuwua 1
Knacc moganbHOU YyBCTBUTENLHOCTH Oxunpaembie ycrnoeus paboTht MaLIUHB!

A — O4eHb HN3Kaa YyBCTBUTENBHOCTL [lnaBHbIM nepexos 4epe3 pPe3OHaHCHYH CKOPOCTb; TPYOHO pas-
nuyaemMbin pe3oHaHc

B — HuM3kasa YyyBCTBUTEIBHOCTL ['TnaBHaa paboTa, Hu3Kaa u ctabunbHas snbpauus

C — cpefHAa 4yBCTBUTENLHOCTD Hdonyctnmasn, ymepeHHasa n cnerka HecrtaunoHapHas sndpaums

D — BbICOKaa 4yBCTBUTENBHOCTL YyBcTBUTENDBHA K AUcbanaHcy; MOXeT notpedboBaTh NpoBeLeHUSs
PErynapHoOnN JONONHUTENBHON DanaHCUPOBKN HA MECTE YCTAaHOBKU

E — oueHb BbICOKast YyBCTBUTENbHOCTL Crnvuwxkom YyBCTBUTENbHA K AncbanaHcy; paboTy B Takux yCrioBuax
cnegyet naberatb

5.2 AHanu3 pad®oTbl MallNHbLI B COOTBETCTBUMU C KITaCCOM ee MoAalrIbHOU YYBCTBUTENTbHOCTH

5.2.1 Haubornee brnaronpusatHeiMm Ansa paboTel MAaLWLMHBI ABMNSETCH KNacc A, O4HAKO C y4eTOM BO3MOX-
HOCTEW peanusaynm gaHHbIX yCrioBun paboTel MaLluHbl U €€ CTOUMOCTU MOXET oKasaTbcq boree uenecoob-
pa3HbiM paboTaTbh ¢ bonee BbICOKUMM 3HAYEHUAMN MOOATTBHOW YYBCTBUTENBHOCTMW.

5.2.2 [ns mawiunH C BbICOKMMU pabounMMin xapaktepuctukamuy (Hanpumep Ons Tex, KOTopbie UMerT
KOPOTKUW MHTEpBAr MeXay LuKnamMmu rnrnaHoBOro TeXHn4eckoro obenyxmneaHusa) gonyckaertcs pabora ¢ bonee
BbICOKMMW 3HA4YEHUAMUN MOL4ANTbHOU YYBCTBUTEITbHOCTM.

5.2.3 MawwuHbl, ong KOTOpbiXx DanaHCMpoBKa HaA MEeCTe 3KCriyaTtauuy HenpakTuiHa 1 3KOHOMUYECKA
HEBbITO4HA, OOTKHbBI UMETH Donee HM3Kne sHa4Ye HUS MoganbHoON YyBCTBUTENTBEHOCTU.
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5.2.4 Huskasi 4yBCTBUTEINbHOCTb HE gaeT rapaHTuKM TOro, 4To BCe YacTu MallunHbl OyayT MMeTh BUbpa-
LI, HE NMPeBbIWAaLWY YCTAaHOBMNEHHbIe npegerns! (CM. pasgensl 7 1 8).

5.3 LBUXeHue potopac YCKOpPeHnem

boree BbICOKME 3HaYeHNa MOg4anbHOW YyBCTBUTENBHOCTU 4OMYCKATCH A9 MaLUWH, KOTOPbIE BO BPEMS
paboThl OBICTPO NPOXOAAT 00NacTK Pe30HAHCHBIX YacTOT, TaK YTO BUOpaAUMOHHBIA OTKITUK KOHCTPYKUUKN He
ycrnesaeT pasBUTLCH 40 BbICOKUX 3HAaYeHUW. [10BbILLEHHbIE 3Ha4YeHUsa Mo4anbHOW YyBCTBUTENBHOCTU MOTYT
TaKkXe ObITb NpuUemMneMsl 4N9 MaLnH, U3MeHeHUs paboveln CKOPOCTU KOTOPbIX CBA3AaHbI TONbKO C X MYCKOM UK
OCTAHOBOM, BbINONHAEMbBIM SOCTAaTOYHO PeaKo.

Ha pucyHke 4 n3obpaxeHol TeopeTuyeckme Kpusble a4na konedaTternbHbIX CUCTEM C OQHOWU CTeMNeHbI0 CBO-
OoLbl, MoKasbiBaloLmMe, Kak ymeHbsLwaeTca MogansHasa 4yBCTBUTENBHOCTL C POCTOM YCKOpeHus potopa. OgHa-
KO O Hanbonee 4acTo BCTPEHAKLWMXCH HA NMPaKTUKe YCKOPEHUN 3TOT 3P deKT HE3HaUYUTErNneH U UM MOXHO
peHebpeys.

0 0,05 0,10 0,15 0,20

NamepeHHoe 3HaveHune KoadduumeHTa geMmndupoBaHua -1 moabl

JKBUBaneHTHass MoganbHas YyBCTBUTENbLHOCTL (ANSA PUCYHKOB 1-3)

0 10 5 3,3 2,5
N3mepeHHOoe 3HauYeHne YyBCTBUTENIbHOCTU ANA NOCTOAHHOW CKOPOCTU BpalleHus potopa

- YCKOPEHUE
—————— 3amMeasieHue

a = A/o? = constant; A — yrnoBoe yckopeHue, c—2

PUCYHOK 4 — YMEHbLEHne MO4aNbHON YyBCTBUTENBHOCTU C U3MEHEHNEM KO3 PDULIMEHTa
oeMnpnpoBaHuda U yCKoOpeHnem poTopa

IPPeKkT yMmeHbLUEeHUS 3HaYeHNa Mo4ansHOW YyBCTBUTENLHOCTU NPU OABMXEHUK C YCKOPEeHUeM criegyeT
OUEHUTb OO0 TOro, Kak obpalaTbCa K pucyHKam 1—3 (KpuBbie HA 3TUX PUCYHKAX NMPUMEHUMbI TONBKO 4149 poTO-
POB, OBMXYLUNXCH C HEDOMbLWNM YCKOPEeHNneM), C y4eTOM Criegyrwmnx MOMEHTOB:

a) npepgnonaraeTcs, YTo MallMHa nNPoxoauT obnacTs pe3oHaHca ¢ NOCTOAHHBLIM YCKOPEeHUeM ABUXKEHUS
POTOPA,;
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0) mMoganbHy YyBCTBUTENbHOCTL OUEHMUBAKOT (MO BO3SMOXHOCTW) MPU CTauMoHaApPHOM pexnme padboTol
MaLUUHbI KaK MOXHO Drivxe K 3Ha4eHU0 pe3oHaHCHOW CKOPOCTH;

B) Mpu DBICTPOM YCKOPEHUN Urun 3amegrieHn BpalleHns poTopa MakcumansHas sBubpayns oygeT B TOT
MOMEHT, KOrga CKOpOCTb BpaLlueHns OTrnn4aeTcs OT pe30HaHCHOW CKOPOCTU BCNEeACTBUE 3a4ePXKKM B OTKITUKE
BUOpauunn.

6 dkcnepumeHTanbHOe onpeaeneHne MoAanbHOM YYBCTBUTENBLHOCTH

6.1 Obwume NONoOXeHus

[lna onpegeneHnsa mogansHOW YyBCTBUTENBHOCTH HEODXOOMMO nony4vyeHne nHgopmaumm 0 ToOM, Kak
n3meHsieTcs Bubpauyuns Ha 000pOTHOM YacToTe B Nnpoyecce nuaMeHeHust 3Tor YacTtoTel. ODBIMHO A9 3TOro Npo-
BOOSAT U3MEpeHUs Bubpaunm Ha 0DOPOTHOW 4YacToTe B npouecce pasroHa v selbera. Ecnm npu namepeHnsax
Mony4arT 3Ha4YeHUs amnnnTyabl U passl BUOpaunm 0bOpPoOTHON YACTOThI, TO 3TO NMO3BONAET NOCTPOUTL aMMIIN-
TYOHO-(PA304aCTOTHYIO XapakTepuctuky (guarpammy Hanksucta) n onpegennTte napameTpel gemndpuposa-
HUS, KaK yKa3aHo B 6.2. Ecrnin npu namepeHunsx rnony4aroT 3Ha4eHnss TONbKO aMnnnTygel Bubpayun, To 3710
MO3BOMNSAET NOCTPOUTb AMMNNUTYAHO-HACTOTHYIO XapakTepUcTUKy (anarpammy boge ) n ucnonos3osaTh npoUeay-
Py, ONMUCaHHY0 B 6.3.

[Tpnumeyanune— CywecTBylOT N Apyrne crnocodoul onpeseneHus XapaxkTepucTuk 4emMnpupoBaHua KOHCTPYK-
LN, HANpUMeEpP B pe3ynbTare annpokcumaunmy nonyvyeHHON KpUBON aMnnnTyaHO-pasoyqacTOTHON XapakTePNCTUKN NMOJTUHO-
MOM, B KOTOPbIN B ABHOM BUAE BXOLAT KOIPDUUMEHTH MoganbHOro gemndpuposadud. FNpn 3ToM BO3ZMOXHO NONy4YeHne
OLIEHOK [Jaxe B crnydae, ecrny U3aMmepeHus npoBOAUICH TOMbKO B AOPE30HAHCHOW 0BnacTn N He 3axBaTbiBarny pe3oHaHC.
OaHaKo ecrnv NoAbeM XapakKTepPUCTUKN Y BEPXHEN rpaHULLbI AnanasoHa namepeHnin buin 00yCrnoBneH Hannmynem He O4HOro,
a ABYX uny dbonee 0NMU3Ko pacnonoXKeHHbIX Pe30HAHCOB, OLleHKa MOo4anbHOro 4eMndnpoBaHnua MOXET ObiTb Nony4yeHa ¢
DONbLEN NOTPELLHOCTBIO.

6.2 lNMocTpoeHune gauarpammbl HankBucTa

Ha pe30HaHCHBIX CKOPOCTAX YYBCTBUTENBHOCTL K AUcHanaHcy CUNbLHO 3aBUCUT OT 3Ha4YeHUs gemndupo-
BaHWA. [l0CKONbKY camMo ZemMnpmpoBaHme MOXET 3aBUCEThb OT PA3NUYHbIX (PakToOpPOB, PeKOMEeHAYyeTCH, YTOOb!
onpegerieHne YyBCTBUTENbHOCTU NMPOBOAUIIOCE B pexnme paboTel MalunHbL, MaKCUManbHO MPUONMKXeHHOM K
HOpMansHOMY pabodemy pexumy (Hanpumep no temnepaTtype).

Bo MHOrMx cny4vasix Bubpauums Ha CKOpoCTH, BrmM3kon K pe3oHaHCHOWU, NPOSIBASETCH NPeUMYLLECTBEHHO B
BUAE COOTBETCTBYHOLWEN MOObI KonebaHun, Tak 4TO ee MOXHO NMPeacTaBnUTb B BUAE OTKIMKA 3KBUBANEHTHOW
CUCTEMbI C OOHON cTeneHbl ¢cBoboabl. [1pn aTOM XapakTepucTUk gemnpnpoBaHng 1 pe3oHaHcHas YacTtoTa
N3rmbHeIX kKonebaHnn moryT ObiTh NOMy4YeHbl NOCPEACTBOM U3MEPEHUN BO BPpEMS MEOANEHHOro pasroHa unu
BblOera mawmnHbl (C HEDOMbLUUM YCKOPEHUEM ).

Cuctema c 0ogHOM cTeneHbio cBobOabI ONUCKIBAET N-10 MoAyY BUBpauuu; Nnpn 3ToM cripasearnneso creayro-
Llee COOTHOLUeHKe

®, 45

Q. ~ | (3)

2 2
® , ~L2 45

roe Q, — MakcumanbHas MofdanbHasa 4yBCTBUTENbHOCTL, paBHasd M nNpu CKOpOCTU poTopa, paBHOW
PE30HAHCHON CKOPOCTU (L) =, );
(2 45 (MNMNQL 1 55) — CKOPOCTb, NPU KOTOPOK (hpasa konebaHu coBMHYTa OTHOCUTENBHO KonebaHui Ha pe3oHaHC-
HOW CKOpPOCTM Ha £45°, MuH—".

[1prmep nocTpoeHuns guarpamMmmel npusegeH B npunoxeHunm C.

B HekoTopbiX crniydasx hopma KpMBOK anmarpammbl HankBucta MOXKET 3HAYUTENbHO OTNMYAaTbLCHA OT
OKPYXHOCTU BCIEACTBUNE TOro, 4TO B CUCTEME MPUCYTCTBYIOT HECKOMBKO OMM3KO pacnonoXeHHbIX 4pyr oT apyra
PEe30HAHCOB. B 3TOM Crny4ae oueHKy MO4ansHOW YyBCTBUTENBHOCTU MOXKHO NOTNYyYNTh, yCTaHaBNNMBAada Ha pOTOP
Habop NPOOHBIX rPY30B, NoA4obpaHHbIX TakMmM 0bpasom, YTobbI BO3OYaNTE Tpebyemyo moay Bnbpauunn. [poue-
aypa noctpoeHus gunarpammbl HankBucta B 3TOM crny4vae NnpuMeHsieTCs He K BEKTOpY BMBpaunm, a K BEKTopy
PA3HOCTU MEXAY UCXOOHOW BUOpaunen 1 Ton, 4To nony4veHa nocne pasmellieHmns Habopa npoOHbIX rpy30B.

[lns nocTpoeHnsa gnarpammbl HankBrncTa MOXHO UCMOMb30BAaTL CUrHaI bl BUOpaumm 00OpPOTHOW HYaCTOThE
C NIOObIX 4AaTYNKOB, KPOME TeX, YTO pacnonoXxeHbl BOnus3u y3nos Mo4 N3rmMbHbix konebaHnn, ogHako gaHHble ¢
0AaTYMKOB, YCTAHOBMEHHbIX B MECTaxX My4YHOCTEN, MO3BOMAT NONy4nTh DOnee To4HbIe pe3yrnbTaThi.
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10T~~~ 77— 6.3 lNocTpoeHne guarpammsl boge
[lpn oTcyTcTBUKM MHDOPpMayun O ase
KornebaHun, T. €. Korga UMeeTcsa TOINbKO 3aBuU-

ol 0.5 CUMOCTb aMryinTygbl  nepemMeLeHns Ha
E 0,707 br—m——————H—"-r——+$}p+-+{4-——-——-—-"—-"—"—"-—""——- ODOpPOTHOM 4acToTe OT CKOPOCTU BpaLLEHUS
= . poTopa, KO3hdpuuneHT ycurneHnsa smbpaunu
= ’ (Q,, MOXHO oOnpegennTb C MOMOLbIO Aanar-
S paMMbl, 306paXKeHHOM Ha pUcyHKe 5, no op-
A
Myrie

3 0,4
= 0
3 Q, =—n (4
E Q, —Q,

0,2

roe  ®, — CKOpPOCTb BpaLLeHusi poTopa, CooT-
BETCTBYOLAA MaKCMMalbHOM
amnnutyge subpaynm Smn ;

0 Qo O Cropocts $21 M Q, — 3HAYEHMs CKOPOCTH, COOTBETCTBY-
owme yposHio 0,707 makcumanb-

HOTO 3Ha4YeHNs Ha pe3oHaHce.
OrpaHun4yeHnd no TOYHOCTU A5s 4aHHOro
MEeTO4Aa MOryT ObiTb CBA3aHblI C ManbiM geM-

npupoBaHMEM B cucteme, nckaxkeHnem op-
Mbl PE€30HAHCHOW KPUBOW BCreacTBUE BIUAHUA COCeaHUX MO4 U ApyrumMn chakTopamu. Ecnn BnuaHue Takmx
¢dhaKkTopoB CyLLECTBEHHO, crieayeT obpaTuUTbCs K MeToay NPoOOHBIX rpy30B, ONUCaAaHHOMY B 6.2.
Ha TOYHOCTL onpeaeneHnsa MogansHOM YyBCTBUTENBHOCTN MOTYT NMOBMUATL TAKXKe CKOPOCTL Nepegayn
OAHHBIX U3MEePUTENLHOW annapaTypon M orpaHU4YeHHOCTb Y1ucrna To4ek B BbiDOpKe daHHbIX.

PucyHoK 5 — [dunarpamma boge ona oueHKM MoaansHON
YYBCTBUTENBHOCTY

7 JlokanbHafa YyBCTBUTENbHOCTDb

Bo MHOrMX criy4asax (Hanpumep 4ns pOTOPOB C Pa3BUTON KOHCOMNMbHOW YacTb0, POTOPOB C OrpaHNYeHHbIM
3a30P0OM B HEKOTOPbIX CEYEHUSX, POTOPOB € pabouen CKoOpOoCThIO, DrM3KOW K pe30HAHCY ) UHTEPEeC MOXEeT npea-
CTaBMATb foKkarnbHas YyBCTBUTEINbHOCTL (KO3 PUUMEeHT BNUAHNS) AN pa3HbIX CKOPOCTeu B npegenax pabo-
4Yero guanasoHa, Bkrnovaga pe3oHaHCHbIE CKOPOCTU MaLUUHBL.

3Ha4YeHne nokansHOW YyBCTBUTENBHOCTHU, U3MEPEHHOe AN 4aHHOW MaLlnHbL, 3aBUCUT, MOMKUMO npoye-
ro, OT PacnonoXeHUs NoOCKOCTU N3MepeHUn 1 NonoXxeHusa npodbHOro rpysa B4o0Nib OCKU poTopa. ITUM NnoKarb-
Has YyBCTBUTENbHOCTL OTNMYaETCa OT MO4anbHOW YYyBCTBUTENBHOCTK, KOTOPAas Ha onpegeneHHOW CKOPOCTU
BpaLleHns uMeeT e4NHCTBEHHOE 3Ha4YeHune.

O6bI4HO OnpeaensTb NoKanbHY YyBCTBUTENTbHOCTE HEODXOOAUMO TOINLKO B TEX USMEPUTETbHBIX TOYKAX,
0151 KOTOPbIX NMPU 3a4aHHON CKOPOCTU BpalleHNs CyLWeCcTBYT orpaHuyeHnsa amnnutyael Buopauynu. [ostomy
M3MEPEHHYI YYBCTBUTENBHOCTbL B HEKOTOPOW TOYKE U 4N HEKOTOPOU CKOPOCTU crnefyeTt oueHuBaTh, CpaBHU-
Bas €e C OTHOLWEeHNeM JONyCTUMOW aMNNUTyAbI K 4ONyCTUMOMY gucbanaHcy.

['Tp nm e yaHune— 3HavyeHnss 4oNYyCTUMOro aucbananca n gonycTumon aMmrnnutyibl MOTyT OblTh OnpeaeneHsl rno
[OCT NCO 11342, FTOCT MCO 10816-1 (cm. Take FTOCT NCO 7919—1). 3HayeHns gonyctTnmoro aucbanaHca v 4onycTun-
MOV aMMNUTy4bl MOTYT DbiTh YCTAHOBIEHB! TAKXKE MO COMrMalleHnNio MeXay N3roToBUTENEM MalluHbl U noTpedunTenem.

B 3aBUCUMOCTI OT 3KCMyaTauMOHHbBIX NapaMeTpoB MallnHbl (paboyen CKOpPOoCTH, ee OTHOLUEHNS K pe3o-
HAHCHOW CKOPOCTU U T. A.) MOXeT 0KasaTbCs HenecoobpasHbiM OrpaHUyYnTb MakCUMarnbHYO 4OMYyCKAeMYyIo
NOKanbHy YyBCTBUTENbHOCTL, BBE4A B BbilUeyKa3aHHOE OTHOLWEeHNEe HEKOTOPBIM MHOXUTENbL MeHblLue ean-
HULLBL.

L1na pexxumoB pasroHa 1 Bbibera MatlmnHbl 4ONYCKaKTCH, Kak npaBuio, 3HadeHns snbpauum 6onee BbICO-
Kne, yem gnga paboden ckopoctu. [oatomy gns ckopocteun, OTNNYHbIX OT pabovein, MOXHO cHYuTaTh NpuemMne-
MbiMW Donee BbICOKNE 3HaYeHUs NoKansHOW YyBCTBUTENBLHOCTU, €Cnn NMpu 3ToM BMOpauma He npesoiaeT
YCTaHOBMEHHbIX NpefenbHbIX 3Ha4YeHUN.
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8 JKkcnepuMeHTanbHoe onpeaenieHne foKanbHOM YYBCTBUTENMbHOCTH

[1pn namepeHnsax nokansHOM YyBCTBUTENBHOCTU BbIDOP NITOCKOCTEN YCTAHOBKN rpy30B BeibMpaeTcs 13
coobpaxeHnn yaobcTtBa 4OCTYNA, a TaKXKe U3 yCroBUA NONy4YeHUs Npu ycTaHOBKe NPOOHLIX rpy30B MakcumMarbs-
HOrC OTKIUKa BUOpaunm ans sagaHHbIX MO4 1 3adaHHbIX CKOPOCTEN.

OnpegeneHne NokansHOM YyBCTBUTETBHOCTU NPOBOAAT CrieayoLwmm obpasom.

8.1 lNoaroToBUTb MaLlLKHY K padboTe B HOPMArsHOM pexnve.

8.2 YCTAHOBUTb CKOPOCTL PAbOTHEI(2, HA KOTOPOW AOIKHBI ObITh NpoBeaeHbl naMmepeHnsi. ObbIHHO BeION-
PaT CKOPOCThL B AnanasoHe pabounx ckopocten, MakcumarnbHO DNU3Ky K pe3oHaHCHOW ckopocTu. [loaox-
OaTtb, noka subpauyus MallnHbl U gpyrue napamMmeTpsbl ee padboTel 4OCTUNHYT YCTAHOBUBLUNXCSH 3HAYEHUIA, MOCTie
4Yero naMmepuTb BuMbpauunio Ha 00OpOTHOM YacToTe B 3aaHHbIX MITOCKOCTAX. B npoyecce namepeHnn cneayer,
MO BO3MOXHOCTU, NOAAePXNBATb MOCTOSAHHBIMU CKOPOCTL, HArPY3KY U Apyrue napameTpbl, KOTOPbIE MOryT OKa-
3aTb BriMSHKME Ha BUOpauuno MaLllnHbI.

8.3 [JobaBuTb OOQUHOUHLIN NPOOHBIN rpy3, cosgarowmn gucbanaHc A U, , B 3agaHHYO r-10 MITOCKOCTbL KOP-
pekumn. Macca rpysa gomkHa ObiTb goctaTouHo bonbLuon, YToObI BbI3BaTh 3HAYUTENBHOE N3MeHeHne Bubpa-
LUK MO CPABHEHUIO C UBMEPEHHOW Mo 8.2, HO He HACTOSbKO BOorbLlWOoN, YTODBI BbI3BATL MOSABIIEHUE OMAaCHbIX
BUOpaLMi MaLluHbl B npouecce ucneitaH. MHorga BMecTo OgUHOYHOIO rpy3a AonyckaeTcst yCTaHaBnmeaTh

Habop rpysos.
8.4 N3ameputb BUOpaunio B yCrnoBuax, aHanornyHbiX ykasaHHoiM B 8.2.

8.5 [Anskaxgon nuamepuTenbHON NNOCKOCTU BbIMUCTTUTE BEKTOPHYIO PA3HOCTb A S|, MeXay BenninHamu,

M3MepeHHbiMK cornacHo 8.2 1 8.4. JlokanbHbeiM gucbanaHc S,  onpegensaioT B pesynbstaTte AeneHna A S, Ha
n3meHeHvne gucbanaHca A U,

AS
Sk,r_l wkl- (5)
AU, |

S, ., onpeneneHo ans ToM ckopocTu padoTbl MaLlMHbI, HA KOTOPOW MPOBOANITINCE U3MEPEHUS.
[1pn npoBegeHUn n3mepeHnUn crnegyeT y4uTeliBaTh Takue pakTopsl, Kak guanasoH nNMHenHOCTU BUbpaymnm
M MOBTOPAEMOCTb PE3yrnbTaToOB U3MEPEHUMN.

9 AHanus YyBCTBUTENbHOCTU MaLUUHbI K AUcCOanaHcy

Ecnn B nony4eHun HeobXogumbIX aKCnepumMeHTaneHbiX JaHHbIX UMEHTCA TPYAHOCTH, LernecoobpasHo
MPOBECTU YNCTIEHHbIV aHann3 ang Tex MallnH, KOTOpbIe B Npouecce pasroHa U B yCTaHOBUBLUEMCS PeXUMe
PADOTHI NPOXOAAT Yepes3 Ppe30oHAHCHbIE YaCcTOThbl UIMK BIU3KO NOAXOOAT K HAM.

Takon aHanns tpebyeTt MCNonbL30BaHNA MaTeEMaTUYECKUX MOZENeln C BKITI4YeHeM criefyumnx gaHHbIX:

a) MacCO-XECTKOCTHbIX XapakTepuCcTUK poTopa v ero onopsbl;

0) xecTkocTu n KoadhpuumeHTa gemMmndrpoBaHUs NOALLUMTHUKOB U YNNOTHEHUN, ABMASIOWKUXCH PYHKUNS-
MW CKOPOCTU BpaLLEeHUS;

B) 3HAY€HUN CODCTBEHHbLIX YACTOT U COOTBETCTBYHOLWMX hopM Mo KornebaHui;

[} pac4eTHbIX 3HaYeHUN MogansHOro gemndpunpoBaHus;

) pacyeTHbIX 3HAYEHUW TNOoKanbHOM YYyBCTBUTENbLHOCTU ANS 3afaHHbIX TOYEK BOOIMb OCU pOoTOpa U
3afaHHbIX MIIOCKOCTEN ancdananca.

[1pn pacyeTax gns cooTBeTCTByOWEN moabl Bubpauun gucbanaHc gomkeH ObiTb OTHECEH K COOTBe-
TCTBYHOLLEN MIIOCKOCTU. TaK A4ng pac4eToB nepson MOLbl OH SOMKeH ObITh OTHECEH K To4Ke BOnn3n cepeuHbl
nporneTta poTopa, a 4nls BTOPOU Moabl — K TOYKam BOIN3KM KOHLOB poTopa, Kornebrirwmmces B npotusodase.
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[MpunoxeHue A
(pekoMmeHayemoe)

OueHKa cTeneHn NoABEpPXeHHOCTU MalLUH U3MeHeHusaAM aucbanaHca B npolecce nx akcnrnyarauuu

[ToABEPKEHHOCTb MALLUNH U3MEHEHNAM aucbanaHca cnegyeT OueHuBaTb no nameHeHnsam Bubpaumm o0opoTHON
YaCTOTbI:

- B MpoLecce nycka, Harpy>xXeHmsa MallviHbl 1 TEMNOBOWN CcTabnnunsaumm (ona pasHbiX MalunH 4NnTensHOCTL 3TOTO
nepnoa CocTaBnsieT OT HECKOMbKUX MUHYT 10 HECKOIbKUX CYTOK);

- B Mnpouecce 3a4aHHOro nepunoga aKkcnnyataumm, CoOCTasnaLLEero, Hanpumep, nonoBuHy nepuoga Mexay Kanwu-
TanbHbLIMWU PEMOHTAMMN (4NS PA3HbIX MALUVH ANMUTENBbHOCTL 3TOTO Nepunoaa byaeTt COCTaBNATbL OT HECKOMbKUX AHEN 40
HECKOIMbKNX INeT).

NameHeHne Bnbpauun, onpegerneHHoe Kak pasHOCTb COOTBETCTBYIOWMX KOMMMEKCHbLIX 3HAYEHUN, OTHECEHHOE K
HEKOTOPOMY NpefenbHOMY 3HAYEHUID, CIYXUT MepPON NOABEPXEHHOCTU MalnHbl U3MeHeHno aucbananca. ['pu aTom
HeODXoANMO ObITh YBEPEHHBIM B TOM, YTO HAbNwgaemble naMmeHeHns Bnbpaumm He Db Bol3BaHbl KAKUMN-NNDO apyrnmm
dhakTopamu, KpOME N3MEeHEeHUs aucbanaHca.

[Tpy HEODXOAMMOCTY MONYyYEHUA OLIEHKN NMOABEPXKEHHOCTU U3MEHEHNAM gucbanaHca KOHKPEeTHOro Turna MallunH
YNOMSAHYTbIE NUCNbITAHUA CrieyeT NPOBOANTL, NO KpanHen mepe, Ha 10 obpasuax MaluvH JaHHOTro Tuna.

[TpunoxeHue B
(cnpaBo4HOE)

[Tpumepbl Knaccudukauum No 3HaYeHNIM moaanbHOU YYBCTBUTEINLHOCTH

B.1 MNpumep 1

MawwuHa — raszosas Typbuna (rpynna ll).

Pabouasi ckopocTbs — 3000 MuH ™, nocTosiHHAS.

MMepBas pe3oHaHCHasA ckopocTs — 2730 MuH—1.

HeuyacTble n HebonbLWME MO BENMNUYNHE YCKOPEHUS.

KoahdunumeHT gemnpnpoBaHma (MoNyvYeHHbIN IKCNEPUMEHTanLHO Ha mecTte yctaHoBkn) — £ =0,04.

[Tp nmedaH e — NocKONbKY pe3oHaAHCHAA CKOPOCTh OYEHb DM3Ka K paboyen CKOPOCTU MaLLIVHBL, A u3mepe-
HUS KO3 prumneHTa AeMnpnpoBaHns ObINO NCMONbL30BaHO 3HavYeHne @, = 12,5 Ha pe3oHaHce.

B nanHom npumepe n, = 3000/2730 = 1,1.

CornacHoO pUCyHKY 2 MalunHa OTHOCUTCS K ananasony C (cpeHsas YyBCTBUTENBHOCTD).

B.2 MNpumep 2

Ta e malumHa, Ho paboyas CKOPOCTb ee 3MeHsAeTes co BpemerHem 40 3000 muH— .

['TOCKONbLKY B JaHHOM cryyae ananasoH paboumnx CKOPOCTEN BKITIOYAET PE3IOHAHCHYIO CKOPOCTL, 1 = 1,0.
CornacHo pnCcyHKy 2 MalumHa OTHOCUTCA K AnanasoHy E (04eHb BbICOKaA HyBCTBUTEINBHOCTD).

B.3 MNMpumep 3

Ta xe maluHa; BpeMsi, Heobxoanmoe ans yckopenust potopa oT 1000 mun—"' o 30000 mun—"', £ = 1,161 C.
YTIoBoe ycKopeHne A onpegenseTcs rno gopmyne

A = 1 (30000 — 1000)/30 x 1,161 =2 615 ¢™~.

3arem onpegensertcs s3HavyeHne koadhduumneHTa a (CM. pUCYHOK 4):

a = 2615 ~32x107°.

(2730 x2 'II:JZ
60

IJKCNEPUMEHTAlNbHO NONyYeHHOe 3HavyeHune koahdpuumenTa gemnouposanusa =004 (310 3Ha4YeHne nornyyeHo npu
MOCTOSAHHOW CKOPOCTY BpalleHNs, paBHOWN PE30HAHCHON CKOPOCTU BPpaLLEeHUs, UNu rnpu rnpoxoxaeHmnm pe3oHaHCHOW CKO-
POCTU C MalnbiM YCKOPEHUEM).

CornacHo pucyHky 4 akBuBaneHTHas moganoHas YyBCTBUTENbHOCTL Q, = 6,3 (akBMBaNEHTHbIN KOIDDULIMEHT LEM-
npuposanua £=0,08).

10
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['ToCKONbKY B JaHHOM NpUMepe BHUMAHUE COCPEa0TOYEHO TOMBKO Ha NPOXOXAEHUN PE3OHAHCHON CKOPOCTUN N3rNb-
HbIX Konebanun, n, = 1,0.

CornacHo PUCYHKY 2 npu TakOM TUME MPOXOXKAEHUA pe3oHaHCa MalinHa OTHOCUTCH K auanasony C (cpeaHsis
YYBCTBUTENBHOCTD).

MpunoxeHue C
(cnpaBouyHOe)

[MTpumep nocTpoeHnsa anarpammb! HankBucTta

Pesynbtartbl U3MepeHui, npoBeI€HHbLIX HA Pa3HbIX CKOPOCTAX, NpuBeaeHbl Ha anarpamme Hankeucta (pncyHok C.1)
nBrtadbnuuye C.1.
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0
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40 2040
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PucyHok C.1 — [Jnarpamma HankBucTa, nokasbiBalllas UaMeHeHne aMmnnmtyabl 1 hassl BUOpaLUnn npu NpoxXoxXaeHun
yepes3 pe30HaHCHYIO CKOPOCTb

AHanu3 u3aMepeHui NoKasbIBAET, UTO 3HAYEHUE NepBON pe3oHaHcHo ckopocTu N, paHo 3000 muH—", a ckopocTs,
Ha KOTOPOW ha3oBbIN Yron nameHsieTcs Ha 45°, — 2710 MuH— . B cooTBeTCTBMM C hopMynon (3) MOXKHO paccunTaTh 3Ha-
YeHue KoapuumneHTa yeunenms Q, .

Tabnuuyua C.1

] _—
N1, MUH N45ﬂ,. MIUH C)1

3000 2710 4,91

Ecnu nepeasi v BTOpast pe30HaHCHbIE CKOPOCTU PAcnoNOXeHb! BrTM3KO APYT K APYTY UIMW NPU HarOXeHny KornebaHmn
OT APYIVIX PE30HAHCOB, A5 OLeHK! MOZarbHbIX napamMeTpos notpebyroTes bornee CrioXHble MeToAbl aHanm3aa.

11



rOCT 31186—2002

YK 621.9:534.1.08:006.354 MKC 17.160 134 OKI142 7791

Krioyesele crnoBa: BUbpauus, MawinHbl, U3MEepeHuns, OUeHKa, KOHTPOIb, BUDpauMoOHHOE COCTOAHNE

Pepaktop T.A. JleoHosa
TexHnueckumn penaktop B.H. [lpycakosa
KoppekTtop £.M. Kanycmunra
KomnbroTepHast BepcTka M.A. HanelxkuHou

CpaHo B Hatop 04.10.2007. TllognucaHo B nevate 16.10.2007. ®opmat 60x84 ;.  bymara opcetHas.  TapHutypa Apuan.
[leyaTtb othceTHas. Ycn. neu. n. 1,86. Yu.-uazg. n. 1,60, Tupax 134 3k3. 3ak. 771.

GV «CTAHOAAP TUHOOPM», 123995 Mockea, I panaTHbin nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHno Bo T YI1 « CTAHOAAPTUHGOPM» na I9BM
OtnevaTtaHo B hunuane I YI «CTAHOAPTUAHOOPM» — tun. «MockoBckun nevaTtHuky», 105062 Mockea, flsnuH nep., ©.




