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FOCT UCO 7919-1—2002

BBepneHue

CoBpemeHHble MallWHbI paboTaloT B YCIOBUSIX MOBLILEHHBIX CKOPOCTEN M Harpy3ok, UCMbITbIBAs Npu
3TOM XeCTKOe BO3[eNCTBME OKPYKalOLLEeh cpeabl. TO CTano BO3MOXHbIM, B HOMNLLLONA CTeneHu, 3a cyeT bonee
3hHeKTUBHOr O UCTIONL30BaAHKUS MaTEPUanoB, XOTS U CONPOBOXAAETCSt MHOTAa NOBbILLEHHOR HyBCTBUTENbHOC-
TbIO MALUMH K OLLUMBKaM B MX KOHCTPYKLMW M HenpaBunbHON akcnnyaTtauuu. [ins obecneveHus 6onee HagexHon
1 6esonacHol paboTel MaLUWH ycTaHasnuealoT Gonee xecTkue orpaHuieHust nx snbpauuu.

FOCT NCO 10816-1—97 yctaHaBnMBaeT METOAbI OLEHKN BUOPALIMOHHOrO COCTOAHMS MaLLMH NO U3me-
peHusm BUGpaLmm Ha HeBpaLlalLMxcs 4acTax. OQHaKo CyLWecTByeT 3HaYUTENIbHOE YUCIO MaLLWH, ANs KOTO-
PbIX U3MepeHne Bubpaumy TONMbKO Ha KOPNYCHBIX 3rIeMeHTax, Harnpumep NOoAWNNHUKAX, MOXET oKasaTbCs
He[oCTaTOMHbIM 4115 NOSHOMO NpeAcTaBeHns 0 BUGpaLMOHHOM COCTOSHUM MaLWHbI. Takue MalnHbl 06bIYHO
MMEIOT HECKOMbLKO rMbKMX pOTOPOB, BUOpaLMsl KOTOPBIX MOXET okasaTbcA 6onee 4yBCTBUTENbHON K U3MEHe-
HWIO0 COCTOSIHUSA MaLLUUHbI. Y MaLLUH, A8 KOTOPLIX MPEANOUYTUTEN bHBIMU ABNSIOTCS U3MEepeHus BUbpauuusana,
XeCTKOCTb U Macca koprnyca 06bI4HO CYLLECTBEHHO MPEBOCXOAAT aHaNorMyHble XapakTepucTuki poTopa.

[nst TakMx MaLluWH, Kak napoBble U ra3oBble TypOuHbE M TYpGOKOMMpeccopbl, Kaxzaast U3 KOTOPbIX MOXeT
MMEeTb HECKOMBKO MOA BMGpauun B gnanasoHe pabounx CKOPOCTen, U3MEPEHNst Ha HEBPALLAIOLWMXCA HYacTax
MOryT HE AaTb TOMHOTO NPeACTaBeHns 0 BUGpaUNOHHOM COCTOSIHAM MalLMHbL. B 3Tux crniyqasix 4nst KOHTponst
BUBPALMOHHOTO COCTOSIHUS MOXKeT noTpebosaTbea NpoBeaeHe usmepeHuii GO COBMECTHO Ha BpaLlatoLmnx-
CSl U HeBpaLlaLWMXCs YacTax, NMMBo N3MepeHUin TONbLKO Ha BPaLLAIoLLMXCS YacTAX MaLUUH.

MeTog oueHKM BUGpaLMOHHOrO COCTOAHUS, YCTAHOBIEHHbIV B HACTOSILLEM CTaHAapTe, AOMOSHAET ycTa-
HoBneHHbI B TOCT NCO 10816-1—97. Mpu cOBMECTHOM NPUMEHEHWUM YKa3aHHbIX CTaHAAPTOB OKOHYaTeb-
HOE pelleHWe NPUHMMAlOT B COOTBETCTBUM C KpUTepuem, KOTOpbIM ycTaHaBnuBaeT Oonee xecTkoe
orpaHu4eHue garsHenwen akcnnyaTaunm MawmHbl.

M3mepeHus BuGpaLinv BanoB MCMONb3YIOT B pasfMYHbIX LEersiX, HA4MHAs ¢ 06bIYHOMro KOHTPOTIS 3a COCTO-
SIHUEM MaLLUWH NPU 3KCNTyaTauum 1 B Npouecce UCNbITaHUi NPU NpUemMKe NPOAYKLUM U 3aKaHYMBAst ANArHOCTK-
poBaHWeM MallvH U NpoBedeHMEM UCCIe40BaTENbCKUX SKCNEPUMEHTOB. HacToswuin ctaHgapT NPUMEHSIIOT
MpW KOHTPOrE COCTOSIHNSE MaLUWH U B MPOLECCe NX UCTIbITaHUA NpU NpUeMKe.

Konu4yecTBeHHbIE KpUTEPUM OLEHKN BUOpaLIMM yCTaHABNUBAKOTCH B CTAaHAAPTAX HA MaLLUMHbI KOHKPETHBIX
Kraccos.
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M E XIFocypaAPC CTHBTETUHUHUB # CTAHAAPT

Bu6pauus

KOHTPOJIb COCTOSAHMS MALLUMH MO PE3YNIbTATAM USMEPEHUW BUEPALIUN
HA BPALLAIOLLUXCA BANAX

Obwue TpeSoBaHuA

Vibration. Evaluation of machine vibration by measurements on rotating shafts. General guidelines

Hata BBegeHus — 2007—11—01

1 O6nacTtb npuMeHeHus

HacToswmit ctaHgapT ycTtaHasnueaeT obwue TpebosaHus k naMepeHusiMm BuGpaunu, npoBOOUMBIM
HernoCcpeACTBEHHO Ha BpaLLaloLLMXCH Banax, ¥ MeTogbl oueHKU BUBpaunoHHOTO COCTOSHUS MaLLWH C yHETOM:

- UBMEHEHWI B NOBEAEHUN MaLUWHbI;

- HanM4nsi Ype3mMepHbIX JUHAMUYECKMX Harpy3ok;

- KOHTPOnS paguanbHbIX 3a30P0B B MOALMITHUKAX.

HacTtoswuin ctaHgapT pacnpoCcTpaHsieTes Ha n3MepeHust Kak abconioTHOM, Tak M OTHOCUTENbHOW BUBpa-
LMK Bana u He pacnpocTpaHsaeTcs Ha oceByto BMBpauuto n yrnosble konebaHus potopa.

CraHgapT UCnonbs3yoT NPU KOHTPONE COCTOSHNS MaLLWH B NPOLECCe UX IKCryaTauui u npu npoeege-
HUW UCTIBITAHUIA NPU NPUEMKE NPOAYKLMN KaK Ha UCTIBITAaTENbHOM CTEHAE, Tak U Ha MecTe aKcnnyaTauun.

B cTraHgapTe npuseneH MeTon yCTaHOBIEHUs OrpaHu4eHni hyHKLMOHNPOBaHNSA MalLWHbI B 3aBUCMMOC-
TU OT YPOBHSA U3Mepsiemoi Bubpauun.

NMpumeuvaHns

1 KpuTepnm OLeHku Ans pasnnyHbiX KNacCoB MALUUH YCTAHABMNWBAIOT B COOTBETCTBYIOWMX CTaHAapTax no Mepe
ux paspaboTku (Hanpumep MOCT 27165, FOCT NCO 7919-3, FOCT UCO 7919-4). MeToabl onpeaeneHns Taknx Kputepu-
€B NPVBELEHbI B NPUNOXKEeHUU A.

2 B HacTOflEM cTaHaapTe NPUMEHSETCS TEPMUH «BUOpaLmsi Bana», NOCKONbKY, B GONbLIMHCTBE Cny4aes, 3me-
peHusi NPOBOAAT MMEHHO Ha Bamnax MallyH, YTO HE UCKMIOYAeT BO3MOXHOCTM NPOBEeAEHUS M3MEPEHUIt Ha APYTMX Bpalla-
IOLLMXCS HACTAX, €CMNK 3TO OKaxXeTCs Gornee npeanoyTUTENbHbIM.

B HacTosLWeM CTaHgapTe NpeLnonaraeTcst, YTO KOHTPOITb COCTOSIHUS MALLUH NPOBOAAT MO U3MepeHUsIM
BUGpaLun, MPOBEAEHHBIM B YCOBUSX HOPMArbHOMO pexuma paboTbl MaluuHbL.
HacTosimii cTaHgapT He pacnpoCcTpaHseTess Ha MaLWWHbI C BO3BPATHO-MOCTYNATENbHBIM ABWKEHUEM.

2 HopmaTtueHble CCbIIKN

B HacTosilem cTaHgapTe UCMOoMb30BaHbl CChIIKMA Ha Creayoliue cTaHaapThl:

FOCT NCO 7919-3—2002 Bubpauus. KOHTPOrb COCTOSHUS MALLVWH MO pe3yNbTaTaM usmepeHui Bub-
pauuv Ha BpaLlailoLmnxcs Banax. [pomMbiLisieHHble MaLWHHBIE KOMIITEKChI

FOCT NCO 7919-4—2002 BubBpauusa. KOHTporb COCTOAHMUS MALLKUH MO pe3ynbTaTtam 3MepeHni sub-
pauunun Ha BpaLiawmxcs sanax. [asoTypbuHHbie arperaTel

FOCT NCO10816-1—97 Bubpauuns. KOHTPONb COCTOSHWUS MaLLMH NO pe3yfnbTaTam u3mepeHuin Bubpa-
Ul Ha HeBpalwawmxes vyactsax. Obwune TpeboBaHus

FOCT NCO 10817-1—2002 CucTeMbl uamepeHnin BUGpaumm Bpatiarmuxcs sanos. Yacte 1. YcTpoi-
CTBa 1151 CHATUS CUMHArIoB OTHOCUTENbHON 1 aGCconTHOW BUGpaLuu BpaLlaloLnXCsi Baros

W3panue oduuymansHoe
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FOCT 27165—97 Arperatbl napoTypbuHHble cTauuoHapHble. Hopwmel BuGpauun BanonposBoaoB U
obwue TpebGoBaHus K NPOBEAEHMIO UBMEPEHNIA

3 UsmepeHunsa BubGpauum

3.1 Usmepsaemble BeNIUYUHDI

3.1.1 BubponepemelwjeHue
MpeanouTUTeNbHON BENUUMHOW, UCNOSb3yeMoil Npy namepeHusx Bnbpauuu Bana, sensietcs subpone-
pemeLlLeHue. EauHnua nsmepeHns — mukpomeTp (1 mkm = 108 m).

MpumeyaHune — BubponepemelleHne — BeKTOpHast BeNuuMHa, NO3TOMY CpaBHeHue [Byx BubGponepemelle-
HUI MOXeT noTpeboBaTh yyeTa pa3oBbiX COOTHOWEHWI (CM. npunoxenne D).

OueHky BUBpaLOHHOro COCTOSIHWS MaLLWHbI MOMy4aloT MO pe3yfibTaTam U3MepeHU Kak OTHOCUTENbHO-
ro subponepemelueHns (smbponepemelleHne arta OTHOCUTENIbHO HEKOero KOHCTPYKTMBHOrO 3rieMeHTa
MaLWHbI, HaNpUMep Kopnyca NoALWWnHUKA), Tak U abconioTHoro BubponepemelleHust (subponepemelleHne
Bana OTHOCUTENbHO HEKOTOPOIN MHEpLManbHON cucTeMbl oTcHeTa). Mpy ycTaHOBNEHUU BUGPALIMOHHBIX KpUTe-
pveB HeobXoAMMO 4YEeTKO ykasblBaTb, Kakoe BubponepemelleHve MMeeTcst B Bufy: OTHOCUTENbHOE WUNnu
abconoTHoe.

Mpu namepeHnn kak abCconoTHOrO, Tak U OTHOCUTENBHOTO BUGpONEpeMeELLLeHNIA onpeaensioT:

S(p_p) — pasmax BubponepemMeLLeHNsa B HanpasreHUn N3MepeHnin;

max — MakcumarsHoe BubponepemMeLueHe Bana OTHOCMTENBHO CPeAHEro MONOXeH!s B NNOCKOCTH
NU3MEPEHUN.
CooTHoLeHe Mexay QaHHbIMU napameTpamMu nokasaHo Ha pucyHkax B.1 n B.2.

n pumevyaHune — B HacTosiwee BpeMA Npu NPUMEHEHUN KpnTepues OLIeHKN COCTOSAHUA UCTONb3YIOT MakKcu-
MarnbHOe U3 BYX pasMaxos Bm6ponepemew,eva S(p—p) no U3MEepPEeHUAM B BYX B3aUMHO nepneHgnkynapHbiX Hanpaene-
HUAX. BFIOCJ"Ie,ﬂCTBVIVI, no Mepe HakonneHnAa 3KcnepuMeHTanbHbIX JAaHHbIX, 6onee npeanovYTUTENbHBIM MOXET OKasaThCa

McnonbL3oBaHve napamerpa S(p_p)max, onpeaeneHHoro Ha pucyHke B.2.

3.1.2 [juana3oH 4acToT usmepeHun

M3meperus oTHocUTernbHOM 1 abcontoTHOW BUBGpaunin Basna crefyet NnpoBoANTb B LLMPOKON MOMoce Yac-
TOT, MOMHOCTbLIO OXBATbLIBALLEN 3HAYMMYO HaCTb HYaCTOTHOrO cnekTpa Bubpauunv mawmnHel.

3.2 Buabl namepeHun

3.2.1 UamepeHus oOTHOCUTENbHOWU BUGpauuun

N3amepeHus oTHOCUTENLHOM BUBpaLnM NpOBOAST, Kak NPaBUIo, C MOMOLLBIO 4aTYNKOB BECKOHTaKTHOro
TUNa, BOCNPUHUMAIOLWMX BUBponepeMeLleHe Mexay BasioM U 3fIEMEHTOM KOHCTPYKLUW MaLUMHBL, Hanpumep
kopnycom nogunHuka. TpebosaHus kK gatumkam — no FOCT UCO 10817-1.

3.2.2 U3mepeHus abconTHOM BUGpaumm

M3mepeHus abconoTHoN BUBpaUMM NpOBOAST OOHUM U3 CrieflyloWnX MeTOA0B:

a) Mnpu NOMOLLLM KOHTAKTHOIO AaT4YMKa-30HAA, HA KOTOPbIV YCTaHABMMUBALIOT AATHWUK MHEPLUMOHHOTO TUNa (aaT-
UMK CKOPOCTM UITM akceriepomeTp), HenocpeaCTBEHHO uamepsiowmin abcontoTHyo BUBpauuio Bana;

6) npwv nomoLyn 6eCKOHTaKTHOTO AAaTHMKa, KOTOPBIN U3MEpPSsieT OTHOCUTENbHYI0 BUGpaLuio Bana, B Cove-
TaAHWU C 4aTYNKOM UHEPLMOHHOTO TUNA (4ATYUKOM CKOPOCTU UMK akceniepoMeTpoM), KOTOpbI usmepsieT BuUG-
pauuto onopsbl. O6a gatunka 4OMmKHbI 6bITb yCTAHOBIEHBI B HENOCPEACTBEHHON 6nM30CTN ApYr OT Apyra, 4To6bl
Ha HUX BO34eNCcTBOBarnv O4HU 1 Te xe abconioTHbie konebaHns B HanpasneHun namepennii. Cymma curHanos
3TUX [aT4YMKOB B BEKTOPHOM BUAe siBnsieTcst abconioTHOW BUGpaumer Bana.

3.3 MpoeegeHne namepeHun

3.3.1 O6wume nonoxeHusn

|El,aT‘WIKl/I yCTaHaBNMBaloT B TO4YKaX, NO3BONALWUX USMEPATb NonepeYHble konebaHua BanaHa Hanbonee
BakHbIX y4acTkax. PekomeHayeTca npu nsmepeHusix kak OTHOCUTENBLHON, Tak U abconioTHon Bubpauun ycra-
HaBIMBaTb MO ABa AaTHMKa HA KaXX4AoM nogwunnHuke nnm e HeI'IOCpe,ClCTBeHHOﬂ 6Nn30CTN OT Hero. AT AaT4YnKkn
pacnonaraioT B paguansHOM HanpaBnieHun, XenaTerbHO B OAHOW Nonepey“Hon NiockoCcTH, nepneHankynsp-
HOW K OCK Bana, Tak, 4To6bI X OCK YYBCTBUTENTIbHOCTU OTCTOANN OT pagnanbHOro HanpasfeHUda He Bonee yem
Ha 15°. Hatuukm yctaHasnuealoT nogd yrnom 90°i5° OTHOCMTENbHO ApPyr Apyra Ha OAHOW NONOBUHE
NOALIMUMHUKOBOMW OMOPbI.

2



rocT NCo 7919-1—2002

BmecTo [,Byx neprneHanKynsipHO pacnosioKeHHbIX 4aTYMKOB A0MNYCKaeTCst B KaXA0M NNOCKOCTU u3mepe-
HUI UCTIONBL30BATL OAMH AATHUK MPU YCIIOBUM, YTO 3TO MO3BOSIUT NOMNy4aTh 40CTATOHHO MOSHYIO UHOPMALMIO
o Bubpauuu Bana.

PekomeHzyeTCsi NpoBefeH1e crieyuansHbIX U3MEePeHuit Ans onpeaeneHust GueHuit Bana HesnbpaunoH-
HOW NpupoAbl, 06YCNOBNEHHbIX HEOAHOPOLHOCTBIO MaTepuarna NOBEPXHOCTU Barna, okanbHbLIM OCTaTOUYHbIM
HamMarHM4MBaHMeM Unu MexaHudyeckumu GueHnamn. Cnegyet uMeTh B BUAY, YTO B CIlyYae aCUMMETPUYHOTO
POTOpa BIIMSIHWUE CUTTbI TSHKECTU MOXET Bbi3BaTb MOSIBIIEHNE JTOXHOMO curHana ueHust.

OnwucaHusi cpefCTB U3MEPEHMI U PEKOMEHAALNN NO X UCNOSb30BAHWIO NPUBELEHbI B punoxernun C.

3.3.2 UamepeHus oOTHOCUTEIBLHOK BUbpauun

Jatynkm oTHOCUTENBLHON BUOpaLMmM GECKOHTAKTHOMO TMna 06bI4HO yCTaHaBnNMBaT B pe3b6oBbIX 0TBEp-
CTUSIX B KOpPMycax NOALIMMHUKOB WU PSAOM C MOALWMMTHUKAMM NPU NOMOLLM )KECTKUX KPOHLLUTERHOB. CO6CTBEH-
Hbl€ 4acTOTbl KPOHLUTENHA He AOIMKHbI OKa3biBaTb BNMAHNE HA pe3ynbTaThl UamepeHuin Bubpauun sana. Ecnu
LAaT4UK yCTaHOBIIEH B CAMOM MOALUMIMHKKE, €ro PacnonoXeHWUe He A0MKHO Bbl3biBaTh U3MEHEHUIA B MACNAHOM
KMWHE NOALUMMHUKA.

MoBepxHOCTL Bana B MeCTe YCTAHOBKU laT4MKa C Y4E€TOM TemnepaTypHbIX pacluMpeHnii AomkHa 6biTb
rnagkomn u ceo6oAHOW OT NHoBbIX OTKITOHEHUI B reoMeTpudeckon hopme (BbI3BaHHBIX, HAMPUMEP, LUMOHOYHbI-
MW KaHaBKamu, pe3sbamu, kKaHanamm Arst CMasku), HEOAHOPOAHOCTEN MaTepuana u 0CTaTO4HOr0 HaMarHu4m-
BaHUSA, cnocobHbIX NPUBECTU K UCKaXKeHusim curHana. Ecnu nosepxHocTb Bana 6bina ransBaHU3MpoBaHa unu
MeTannM3MpoBaHa, TO U3MepPUTENbHYI0 CUCTemy criedyeT oTkanubposaTtb creuuansHO Afst AaHHOW nosep-
XHOCTU. PekoMeHayeTcst, 4ToObl BUeHUst aneKkTpUYeckorn n MexaHNYeckowm NPUPOAL!, U3MEPEHHbIE C MOMOLLbIO
AAHHOrOo gaTyuka, He npesbiiuanu bonbLero u3 cneayowmnx saHadeHuin: 25 % 3HaveHnst BubponepemeLLeHns,
MPUHATOrO 3a ZonycTumMoe, unum 6 MkM. [1nst BeICOKOOBGOPOTHBLIX MALLWH XapakTepHa MOBbiLUEHHAsA YMCTOTA
06paboTk1 NOBEPXHOCTY Bana, MOSTOMY /st MaLMH ¢ paboyeil ckopocTbio 6onee 10000 MuH—" BMecTo 6 Mkm
crnegyeT 6pathb 3HadeHne 600/ vn MKM, rae n — CKopoCTb BPaLLEHUs poTopa, muH—1,

EcnuusmepeHus npoBoasiT Ha MaLlMHe, HAXOASLWENCS B IKCnyaTauun, Anst KOTOPO u3mepeHus Bubpa-
UMM Bara sannaHupoBaHbl He Gbinn, BONPOC AOMYCTUMOCTU TEX UM UHBIX BUeHni fonkeH 6bITb paccMOTpeH
0co060.

3.3.3 UamepeHusn aGconoTHOW BUBpauumn ¢ MCnonb3oBaHUeM AaTYUKOB MHEPLUUOHHOro u 6ec-
KOHTaKTHOFO TUMOB

Mpu UCNoOMNbL30BaHUU COYETaHUSI 4ATHYUKOB MHEPLMOHHOMO 1 BECKOHTAKTHOrO TUMNOB abconioTHY BUGpa-
LU0 NOMY4aT BEKTOPHBLIM CIOXEHMEM CUTHAMOB 3TUX AaT4MKOB. TpeboBaHuUs K GECKOHTAKTHBIM AaT4MKaMm U K
UX KpEenneHuo aHanoru4Hel ykasaHHoiM B 3.3.2. [laT4uk MHEPUUOHHOTO TUMA XECTKO 3aKpennsiioT Ha KOHCTPYK-
LMK MaLLMHBI (HaNpUMep Ha KOpnyce NOALMMHUKA) KaK MOXHO Brivske K AaTumKy 6€CKOHTaKTHOro Tuna ans Toro,
4yT06BI 062 AaT4MKa BOCNIPUHUMATU OLHY U Ty Xe abCcomoTHY0 BMOpaLuio B HaNpaBneHnm n3mepeHuii co cTo-
POHbI 0Nopbl. OCK YyBCTBUTENBHOCT BECKOHTAKTHOIO U MHEPLIMOHHOrO A4aTYMKOB AOMKHbI BbITh Napannens-
Hbl, 4TODbI B MNpPOLECCe BEKTOPHOrO CMOXEHWUs CUTHanoB 3TUX AaT4yMKOB He Obino [OMNOnHUTENbHbIX
norpeLuHocTeil npu nsamepeHun abconoTHon Bubpauuu.

3.3.4 UamepeHusa abconioTHOW BUOpauum ¢ UCNoNb3oBaHUeM AAaTYMKOB UHEPLMOHHOFO TUna u
KOHTaKTHbLIX aTYMKOB-30HOOB

[aTynku MHEPLUMOHHOTO TUNA (SaT4MKU CKOPOCTU UMK aKCernepoMeTpbl) AOMKHbI ObITb YCTaHOBIEHbI Ha
AaTt4nkax-30H4ax B paguansHoM HanpasneHuun. CriegyeT UCKMIOYUTL BOSMOXHOE ApebesxaHue unv saegaHve
30HAA, YTO MOXET NOBMUATL HA CHUMaeMbI CUrHan gatyvka. YcTaHoBKY 30HAOB NMPOBOAAT cornacHo Tpebosa-
Husim 3.3.1.

MoBepxHOCTL Barna B MECTE KOHTaKTa C 30HA,0M C y4ETOM TENNOBbIX PACLUMPEHWUA AOKHa BbITh rMagKom n
cB0BOAHOM OT NOBLIX OTKMOHEHWUIA B reOMEeTpU4ecKoil hopme, TakUX KaK LUMOHOUHbIE KAHABKM Unn pessbsbl.
PekomeHgyeTcs, 4ToObl MexaHu4Yeckme GUeHUst Bana He npesbiwany 6onslwero u3 cneaylwmx 3HaveHui:
25 % 3HaveHust BuUGponepeMeLLeHns, MPUHSTOro 3a 4onycTuMoe, unu 6 mkm. ns pa6ounx ckopocren 6onee
10000 muH—"1 BMecTO 6 MKkM crneayeT 6paTtk 3Ha4eHue 600/ Jn MKM, roe nm — ckopocTb BpalleHUs poTopa,
MUH—T.

MeToa namepeHus subpaunm ¢ NOMOLLLIO 30HAA MOXET UMETE OTPaHUYEHNS, CBA3AHHbIE CO CKOPOCTLIO
OBVKEeHWs MOBEPXHOCTY Bara unu apyrumu obctosTensctsamu, Hanpumep hopmmposaHnemM nog 3o0HA0M rug-
pPOONHaAMNYECKON MaCTAHON NNEHKN, KOTOPas MOXET BHECTU UCKAXEHUS B CHUMAEMbIV curHan. [JaHHble orpa-
HUYeHNSs SOMKHbI BbITb YKasdaHbl B CONMPOBOANUTENBHON AOKYMEHTALMN HA AaTHunKu.
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3.4 Pexumbl paboTbl MalIUHbI

NamepeHust Bubpaumnu Bana cnegyeT NpOBOAWUTL B 3a4aHHOM pexxume paboTbl MaLLMHbBI NOCTIE TOTO, Kak
TeMnepaTtypHeie U Apyrne aKcniyaTauuoHHbIE XapaKTepUCTUKM JOCTUIHYT yKa3aHHbIX 3HaueHuin. B cnyyae
NpoBeAeHst AOMOMHUTENbHbBIX U3MEPEHNIA AJ1st APYrMX YCNOBMIA paboTbl MaLLWHBL, HANPUMEP NPU MeAIEHHOM
NpoBOpavMBaHWMKU POTOPA, NPOrPeBe UK Ha KPUTUHECKUX CKOPOCTSIX BpaLLEeHWs, OLleHKa pesysibTaToB Takux
U3MepeHuid MOXeT NoTpe6oBaTh UCMONb30BaAHUSE METOLOB, HE YKa3aHHbIX B HACTOSILLEM CTaHZdapTe.

3.5 ®yHpaMeHT 1 KOHCTPYKUMUS MaLIUHbI

Tun dyHaameHTa U KOHCTPYKTUMBHbIE 0COBEHHOCTU MawuWHbl (HanpuMep Hanuune noAcoeANHEHHbIX
Tpy6) MOryT oKasaTb CyLEeCTBEHHOE BriMsiHie Ha ee Bubpauuo. CpaBHeHne BUGpaLum MawmH OAHOTO BUAA
Gy[eT KOPPEKTHLIM TONbKO B Criyuae, ecrivi AUHaMUYECKUe XapakTepucTuki hyHAAaMeHTa U KOHCT PYKLMKN 3TUX
MaLlUH OAMHAKOBBI.

3.6 HaBepgeHHas BUGpauusi u npoBepKa N3MepuUTeribHOW CUCTEMbI

MNepen HavyanoMm namepeHuin Bubpauumn B paboveM pexnme MaluvHbl CnegyeT C MOMOLUBID TeX Xe
CPeACTB U3MEPEHUA 1 B TOM Xe MecTe NPoBecTU nsmepeHust Bubpauum ans HepaboTtarowein MatunHbl. Ecriv
3HaueHue napameTpa Bubpauuu anst HepaboTatowen MaliuHbl ByeT NpeBbillaTh TPETb 3HAUEHUS!, MONy4eH-
HOro Anst MaluHbl, paboTalolwei B 3aaHHOM pexume, He0B6X04MMO MPUHSATL MEpPbI MO UCKITIOUYEHMIO BIUSIHUS
HaBeaeHHoW Bubpauuun.

4 CpepcTtBa n3MepeHun

Beibop cpeacTs nsmepeHuin cregyeT oCyLWeCcTBIsITh C yHeTOM:

- BO3MOXHOCTUN NX paboTbl B yCNOBMAX NOBbLILEHHBLIX TEMNEePaTypbl U BIIAXXHOCTH;

- HanWuusi KOPPO3NOHHOW cpepbl;

- CKOPOCTM ABWKEHNSA NOBEPXHOCTKN Bana;

- Marepuarna, 3 KOToporo U3roToBfEH Basl, U Ka4ecTsa ero NOBEPXHOCTY;

- paboyeii cpeapl (Boaa, Macno, BO3AyX UK NMap), KOHTAKTUPYIOLLEH C JaTHMKOM;

- BO3MOXHbIX BO3ENCTBUI BUGpaLuu v yaapa (Mo TpeM OCHOBHBIM OCSIM), aKyCTUUYECKOT0 LUyMa, MarHuT-
HbIX nonewn;

- HANM4Usa MeTannMMYecKknx Macc BOGN13nM HakoOHEYHUKa AaT4YmnKa;

- (hriyKTyauui HanpspKeHust NUTaHus.

KenarenbHo, 4ToGbl U3MepUTESIbHAsA CUCTEMA UMeSTa BCTPOEHHOE YCTPOWCTBO KanMBpoBKN CHUTBLIBAIO-
LLIero yCTPOMCTBA U U30NUPOBaHHbIE BbIXOAbI, MO3BOMNSIOLWME NPU HEOOXOOMMOCTU NPOBOAUTL AANIbHENLLUNA
aHanua nosly4eHHbIX JaHHbIX.

5 Kputepumn oueHku

5.1 OueHky BUOPaLIMOHHOrO COCTOSIHUSA MaLUMHbI NOMy4aloT No pesyfibTatam U3MepeHuin abcontoTHOM
WM OTHocuTenbHOM BUBpauum Bana.

5.2 B cny4ae, korga B Ka4ecTBe KpUTepus OLieHKM BbIGMpaloT n3meHeHne Bubpauum Bana, To:

a) ecnu Bubpauust NOBEPXHOCTU, HA KOTOPOI YCTAHOBNEH AaT4YMK OTHOCUTENbLHOTO BUBponepemMelle-
Hust, meHee 20 % OTHOCUTErLHON BUbpauun Bana, B Ka4ecTBe U3MepsieMOi BENUYUHbI MOXKET BbITb NPUHATO
Kak OTHOCUTernbHOe, Tak 1 abconioTHoe BUGponepemeLleHmne;

6) ecnu BMOpauusi NOBEPXHOCTH, HA KOTOPOM YCTAHOBIEH AATuUMK OTHOCUMTENBHOIO Bubponepemelle-
Hus, He meHee 20 % oTHocuTenbHon BUGpaumm Bana, usmepsiot abconoTHoe BUbponepemeLleHue Bana, u,
€CNN OHO OKaxeTcs bornblLue OTHOCUTENbHOrO BUBpONepemeLleHus, MPUHUMAIOT Ero B Ka4ecTBe N3MepsAemMon
BENUYUHbI.

5.3 Bcnyuae, koraa B ka4ecTse KpUTepus OLSHKN BbIOMPAIOT AMHAMUYECKYIO Harpy3Ky Ha NOALUMIHUKA,
TO B KavecTBe Mamepﬂemoﬁ BENUYNHBbI NPUHUMALOT OTHOCUTEIbHOe BmﬁponepememeHme Bana.

5.4 B cniyyae, Kora B Ka4ecTBe KpUTepus OUEHKM BbIBUPAtOT 3a30p MeXAy CTaTopPOM U POTOPOM, TO:

a) ecnu Bubpauus NOBEPXHOCTU, HA KOTOPOW YCTAHOBIIEH AaTUMK OTHOCUTENILHOrO BubponepemeLle-
Hus, MeHee 20 % oTHocuTenbHOM BubBpauuy Bana, B Ka4eCTBE Mepbl U3MEHEHUS 3a30pa NPUHUMAIOT OTHOCK-
TenbHoe BuGponepemeLLeHune;

4
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6) ecnu BubpaLuns NOBEPXHOCTM, HA KOTOPOI YCTAHOBMEH AAaT4MK OTHOCUMTENbLHOro BUGponepemelye-
Hus, He MeHee 20 % oTHocuTenbHOM BUbpaummn Bana, HO ee MOXHO paccMaTpUBaTh Kak NosHyo BUGpauuio cta-
TOpa, B KA4ECTBE Mepbl U3MEHEHMUS TakKe MPUHUMAIOT OTHOCUTENbLHOE nepemelleHve. B npotuBHomM crniyvae
Heo6Xx0AMMO UCMONbL30BaThL APYriMe MeTOAbI YCTAaHOBKU AaTuuka BUGpauum.

5.5 Knaccudurkaumsi Bubpauum Bana 3aBucuT oT pa3MepoB 1 Macchl BUGpUpYIoLLEro Tena, xapakTepuc-
TWUK OMOPbI MALUUHBI, €€ BbIXOAHON MOLLHOCTM U Ha3Ha4YeHns. Takum oGpa3om, npu onpeaeneHnmn pasnmyHbiX
AvanasoHoB ans knaccucukauymm sBubpaumm Barna MalMH JAHHOTO Krnacca Heo6xoanmMo NpUHUMAaThL BO BHUMA-
HWEe Ha3HaYeHMe MaLLMHbI U YCIIOBUSI ee 3KenryaTauyum.

5.6 MeTtoabl onpegeneHnsi KpMTepues OLEHKN BUGPALIMOHHOTO COCTOSIHUS NO n3MepeHusim BuGpauun
Bana Ansi MaluMH PasrMyHbIX KNaccos nNpusBeaeHbl B NpUnoxeHnun A. [laHHble KpUTePUn OTHOCATCSH TOMBKO K
BuGpauun, cosgaBaeMoi camoii MaLLVHON, a He nepedaBaeMoil Ha Hee u3BHe. OHU MOTYT GbITb AOMONHEHbI
KPUTEPUSMU OLEHKM MO U3MepeHusaM Bubpaumm Ha Hespawaowmxcs vactax no FOCT NCO 10816-1. MNpu
COBMECTHOM NPUMEHeHUn kputepres 060ux BUA,0B OLEeHKY BUBGPaLMOHHOIO COCTOSIHUSE MAaLLWHbI MOSy4aloT B
COOTBETCTBUM C KPUTEPUEM, KOTOPBIN yCTaHaBNMBaeT 6oree )XeCTKoe OrpaHu4YeHne 3KCnyaTauum MatlmnHbl.

Kputepun Ons MaliMH KOHKPETHBIX KIAacCOB AOMKHbl ObiTb yCTAHOBMNEHbI B COOTBETCTBYHOLUMX
cTaHpapTax.

5.7 MeTtogel oueHkn BUGpaLUOHHOrO COCTOSIHUSA, onpeaensieMble B HAacTOSAWEM CTaHaapTe, OCHOBaHbI
Ha nsmepeHun subpaumn B LUIMPOKONA NOMNoce YacToT 6e3 aHanM3sa oTAESbHbBIX HYaCTOTHBIX COCTaBNSIOWNX K
ha30BbIX COOTHOLLUEHWIA. B 60MnbLUMHCTBE CriyyaeB Takoi NoAXo4 okasbiBaeTCa AOCTaTOUHbIM ANS UCMbITaHUA
npv NpUemke NPoayKLUKU U KOHTPOISl COCTOSIHMA. O HAKO B HEKOTOPbIX CNy4asx NPy oueHke Bubpaunn MawmnH
onpegerneHHbIX KraccoB XenaTensHo npeacraBneHue uHpopmaunm B BEKTOPHOM Buae. [laHHble 06 n3ameHe-
HUW BEKTOPHBIX COCTaBMSOLNX BUOpaL MK MCMONb3YIOT A1t 0GHapyKeHUs 1 onpeaeneHns NPUYNH U3MEeHEHUN
AWHAMUYECKOro COCTOSIHUS MalluuH, KOTOpbIe MOTyT ObiTb He OBHapy)KEHbI HA OCHOBE U3MEPEHUIN TOSbKO
LUMpoKononocHon Bubpauuu (cm. npunoxerue D).

Mcnonb3oBaHe N3MEHEHNst BEKTOPHbBIX COCTaBIISIOLNX B KAYECTBE KpUTepust OUeHKM BUGpauuoHHoro
COCTOSIHUS B HACTOSILLEM CTaHOapTe He paccMaTpyBaeTCs.

5.8 Bubpauust HEKOTOPbIX MaLLMH MOXET 0Ka3aTbCs HyBCTBUTENLHOW K UBMEHEHUSIM YyCTAHOBMBLLErocst
pexuma paboTel. B psge crnydaes 3TUM MOXHO npeHebpeyb, HO MOXET 0Ka3aTbCst, 4HTO BUOpaLnsi KOHKPETHOW
MaLllHbl ByaeT oueHeHa Kak yaoBrneTBOpUTENbHAsS NPU U3MEPEHUSX B OQHOM YCTaHOBUBLLEMCS PEXMME U KaK
HeyaoBneTBOPUTENbHAS NMPU U3SMEPEHUAX B PYTOM peXumMe.

PekomeHayeTcs, 4TOGbI BONPOCHI, CBA3AHHLIE C YYBCTBUTENBHOCTBLIO BUGPaLMKU MaLLUHBI K PEXUMY ee
paboTbl, 6bInK cornacoBaHbl MEXAY U3roToBUTENEM U NOTpebuTenem ¢ ykasaHwem, npu Heo6xoaumocTtu, 06b-
emMa JOnOonHUTENbHBIX UCMbITAHUA UK TEOPETUYECKNX NCCeaoBaHNNA.
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MpunoxeHue A
(obasarenbHoe)

MeTtoab! onpeapeneHust KputTepues OUEHKNU COCTOSTHUA MALLKH Pa3fIMiHbIX KraccosB

A.1 Obume nonoxeHun

Kputepuut oueHkn BUGPALIMOHHOTO COCTOSIHWA 3aBUCAT OT LUMPOKOTO psifa (hakTopoB, NOITOMY 3TN KpUTepuu
CylleCTBEHHO pasnu4yaiotTca AnAa MallnH pa3nuyHblX KNaccoB, a B psige cny4vaeB U ANA pas3nuyHbiX poTOpoB OAHOro
sanonposoaa. Heobxoanmo, 4tobbl Anst MalwmnH KOHKPETHOFO Knacca Bbinyu YCTaHOBMNEHbI KPUTEPUU, COOTBETCTBYIOWME
3TOMY Knaccy, a Taikke 4yTOGbI KpUTepnu, onpegeneHHble Anda MalluH OQ4HOTMO Knacca, He NTPUMEHSNNCb K MalunHam apyro-
ro Krnacca (Hanpumep KpuTepun OLEHKK ANSi BbICOKOCKOPOCTHBIX KOMNPECCOPOB, paboTawmx Ha HehTEXMMUYECKOM
npeanpuaTMK, ByayT OTNMYaTLCA OT YCTAHOBMEHHLIX ANA KPYMHbIX TypOoreHepaTopoB.)

B HacCTodALWEeM NPUNOXeHN JaHbl OCHOBbLI OnpeaeneHnst Kputepmes OLLeHKN BI/I5paLI,MOHHOr0 COCTOSAHUA MALLKH o
n3MepeHuaM pasmaxa smbponepemetyenns (CM. npunoxermne B). KOHKpeTHble YncnoBble 3HaYeHNsA n3MepsieMblX napa-
MEeTPOB JOMXKHbI ObITb npuseieHbl B COOTBETCTBYHOLMX CTaHAAapTax Ha MallHbl pa3HbIX KNaccos.

A.2 dakTopbl, BNUAOWME Ha KPUTEPUMN OLIEHKU

Mpu onpepgeneHnm KpUTEpUEB OLIEHKM MO U3MepeHUsiM BUOpauum Bana HeoGxoaMMo yuuTbIBaTh cneayiolme
hakTopbI:

a) uenb npoBeaeHns uamepenuit (Hanpumep TpeGoBaHus, onpeaensiolme CoOXpaHeHne 4OCTAaTOMHOMO 3a30pa B
NOALIMMHKKE, OTNINHAIOTCA OT TeX, KOTOpbIe UCMOMb3YIOT NPU KOHTPOINEe ANHAMUYECKNX Harpy3oK Ha NOAWMAHWK);

6) BUA namepsaemon BenuunHbl — abCconTHOE UNKM OTHOCUTENbHOE BUGponepemMelleHNe;

B) M3mMepsieMble napameTpbl (CM. npunoxeHue B);

) NOMNOXEHWe TOYeK U3MEepPeHn;

A) CKOpOCTb BpalleHus Bana;

€) TR NOAWMAHNKA, ero AMaMeTp U BENUUMHY 3a30pa;

X) HasHauyeHue, BbIXOAHYI0O MOLWHOCTb U pasmepbl MaLLWHbI;

3) OTHOCMTEMNbHYIO NOAATNINBOCTb NMOAWMMHMKOB, KX ONOP M DyHAAMEHTa;

M) Maccy M CTeneHb eCTKOCTU poTopa.

A.3 Kputepuu oLeHKA COCTOAHUA

Mpu oueHke BMOpauun BanoB MalLKH UCMOMb3YIOT ABA
3oHa D KpuTepus. Mo ogHOMy pacecmaTpyBailoT abCoMOTHLIE SHAYEHNS
HabnogaeMon WMpOKONONOCHON Bubpauun Bana; no BTOPO-
My — no6ble N3MEHEHNA 3TOT0 abCONITHOTO 3HAYEHNS.

A.3.1 Kputepunn 1. A6conioTHble 3HavyeHuA Bubpa-
UMM Npu pabote MaWWHblI ¢ HOMUHANBLHOW CKOPOCTLIO B
YCTaHOBUBLLEMCH peXuMe padoThl

[laHHbI KPUTEPWIA CBA3AH C OnpegeneHnem rpaHul ans
abCconoTHOrO 3HayeHuss BUGpauuy Bana, YCTaHOBIEHHbLIX W3
YCNOBUS AONYCTUMbIX AUHAMUYECKMX Harpy30K Ha NOALMMNHUKK,
JONYCTUMBIX 3HAYEHWI pagunanbHOro 3a3opa B MOALWWNHUKE W
Jonyctumon BmbGpauwu, nepepaBaemon Ha onopel n dyHaa-
MeHT. MakcumarnbHoe 3HauyeHune Bubpauun Bana, namepeHHoe
AN KaXZ0ro NoAWWnHVKa, CPaBHUBAIOT C rpaHUL @MU YeTbipex
3oHa A 30H, YCTAHOBINEHHBIX HA OCHOBE MEXYyHapOAHOro onbitTa npo-
BEEHUSI UCCneoBaHNn.

Ha pucyHke A.1 nokasaHa 3aBWCMMOCTb AOMYCTUMOrO
BubponepemMelleHnst Bana oT paboyen ckopocTn MalumnHbl. Kak
npaBuno, 3Ha4yeHne AonycTMMON BUBpaLMm C yBENUYEHNEM CKO-
POCTN yMeHblUuaeTCA, HO KOHKpPeTHble [OMNnyCTUMbIE 3HAYEHWUA
BUBpONEepemMeLLeHns N CKOPOCTb MX M3MEHEHWS B 3aBUCUMOCTU
OT CKOpPOCTU BpalleHusi ByayT pasHbiMW ANA MaWWH pasHbiX
KMaccos.

PucyHok A.1 — OGumnii BU KpUTEPUEB OLIEHKM COCTOSI- A.3.1.1 30HbI COCTOAHNS
Hus [nsi ka4eCTBEHHOM OLieHKI BUGPaLMM MaLLNHEI U NPUHATUS

MpuUMeuaHme — [leicTBATENbHbIE 3Haue- PELIEHMIA O HEOBXOAMMBIX AEACTBUAX B KOHKPETHOW cuTyaLmn
HUA BUGpaLMM Ha rpaHMLIaX 30H COCTOSHWUI M Anana3zoH  YCTaHOBMNEHbI CNeaytoLlne 30HbI COCTOAHNA!

N3MeHeHnA ckopocTel BpauleHust OyayT pasnuuHbiMu 30Ha A — B 3Ty 30HYy nonagaeT, Kak npaeuro, Bubpauus
ANs MalWWH Pasnu4YHbIX KNaccos. HOBbIX MaLLWH, BBOAVMBIX B 3KCNNyaTaumio;

3oHa C

3oHa B

Pasmax Bubpauum

JIvanasoH ckopocTeit

CkopocTb BpalleHus Bana

6
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30Ha B — maiunHbl, BuGpauns KOTOpbIX nonagaeT B 9Ty 30HY, OObIMHO CUMTAIOT NPUTOAHLIMK ANs 3KCNNyaTaumm
6e3 orpaHnyeHnss CpoKOB;

30Ha C — mawmHbl, BUGpaumnst KOTOPbIX nNonagaeT B 3Ty 30HY, OObIMHO CUMTAIOT HENPUFOAHLIMW ANA ANUTEeNbHON
HenpepbIBHOM aKcnnyataumn. Takme malumHbl MOTyT (pyHKLUMOHMPOBATL OFpaHWuYeHHbIN Nepnoa BpeMeHW Ao Havana
pPEeMOHTHbIX paboT;

30Ha D — ypoBHM BUGpaunm B faHHOW 30HE OBbLIMHO MOTYT Bbi3blBaTh CEPbE3HbIE NMOBPEXAEHUSA MaLLnH.

A.3.1.2 paHuLbl 30H COCTOAHMS

YncneHHble 3Ha4eHna rpaHuLy 30H COCTOSIHUS He npeAHa3sHa4YeHbl Ans NCTONb30BaHUS B KA4YECTBE YCIOBUIA UCMbITa-
HUI NPU NPUEMKE NPOAYKLMK. Takne YCroBust JOMkKHbI ObiTb YCTAHOBMEHbI MO COMALLEHNIO MEXAY N3rOTOBUTENEM 1 NoTpe-
6utenem. OQHAKO MCMONb30BaHWE MHGOPMaLMK 06 YyCTAHOBNEHHBIX FPaHMLIAX 30H NO3BOMNAET N3bexXaTb HEHYKHBIX 3aTpaT u
npeabsBreHusl 3aBbllueHHbIX TpeBGoeaHuid. B HekoTopbix cnyyasix crneuuduydeckme OCOBEHHOCTM KOHKPETHOW MAalLMHbI
JONYCKAIOT YCTAHOBIIEHNE MHBIX rpaHnL, (Bonee HM3kMX unn Gonee BbICOKNX). B Takux cnyyasx U3roToBuTeNb, Kak npasmno,
[OMKeH OBbSICHATL NPUYNHY U3MEHEHNS TPaHUYHBIX 3HAUEHWH 1, B HaCTHOCTW, NOATBEPANTL, YTO MalumHa He Byaet noasep-
raTbCsl OMACHOCTY NPY 3KCNNyaTaumn ¢ Gonee BbICOKMMM YPOBHAMY BUGpaLmu.

A.3.2 Kputepuin 2. N3ameHeHUA 3Ha4YeHUn BUBpauumn

JlaHHBbIiA KpUTEPUI OCHOBAH HA CPaBHEHWMN U3MEPEHHOTO 3HAYEHNS LWMPOKONONOCHON BUGpaLIMy B yCTaHOBUBLLEM-
cAa pexume paboTbl MalWMHLI C NpeABapUTEnbHO YCTAHOBMNEHHBLIM 3HavyeHneM (6a30Boi NuHWelt). 3HaunTensHoe N3me-
HEeHWe 3Ha4YeHNs1 LIMPOKONONOCHON BUGpaLMM B CTOPOHY YBENUYEHNUSA UMM YMEHbLUEHUst MoXeT noTpebosaTb NpuHATUSE
onpefeneHHbIX Mep Aaxe B cny4ae, Koraa rpaHuua 3oHsl C no kputepuio 1 ewe He AOCTUTHYTA. Takue nsMeHeHuss moryT
GbiTh BLICTPLIMK UMW NOCTENEHHO HapacTaloWWMN BO BpEMEHN U YKa3biBaloT Ha NMOBPEXAEHMS MallvHbl B HAYanbHOM
CTagumn UNN Ha apyrne Henonagku.

Wamepenust BuGpaumm cneayeTt NpOBOAUTL NPV OQHOM ¥ TOM Xe NMOMOXEHNN 1 OpUEHTaLUN AaTIMKOB BUOpaLImm B OO0HOM
1 TOM Xe pexume paboTbl MawwwuHbl. Mpyu oBHapyXeHUr 3HaUUTENbHbIX M3MEHEeHU BUOpaLmy HeobX0aAnMo ncenegoBaTh BO3-
MOXHBbIE MPULMHBI TAKUX U3MEHEHUI, ANs TOFro YTODbI MPeAoTBPaTUTL BOZHUKHOBEHNE OMACHbIX CUTYaLMA.

CrnepyeT #MeTb B BUAY, YTO B HEKOTOPLIX CMy4asx CyLECTBEHHble u3MeHeHns B paboTe mawmnHbl MOryT BbiTb
o6HapyXeHbl TONbKO NPU KOHTPONE OTAENbHLIX YaCTOTHLIX cocTaBnsowmx subpaunm (cm. 5.7).

A.3.3 OrpaHuyeHun pyHKLUUOHMpPOBAHUA

Mpwv gonroBpeMeHHON 3KcnNyaTaumm MalmnH 06bIYHO YyCTaHaBNUBAIOT OrpaHUYeHNs bYHKLMOHUPOBAHUA, CBA3aH-
Hble ¢ Bubpaumen. 3Tv orpaHuyerHns umeloT cneayiomue Hopmb:

NPEOYNPEXOEHWE — pgna ykasanua, 4to Bubpauma unn m3meHeHwsa Bubpauuym AOCTUIMU OnpeaeneHHoro
YPOBHS, KOraa MOXeT noTpeGoBaTbCA NPOBeAeHne BOCCTAHOBUTENBHBLIX MeponpuaTuil. Kak npaBuno, npu SOCTWXKEHUK
yposHa NPEOYMNPEXAEHWNE mawwimvHy MOXHO 3KCnnyaTuposarh B TEYEHWE Nepnoaa BpeMeHHm, nnoka npoBoaaT uccnego-
BaHUs NPUYMH U3MEHEHWS BUBpaLMmM v OnpeaensioT KOMNIEKC HEOBX0ANMbBIX MEPONPUATUIA.

OCTAHOB — gns onpegenexHus 3HavyeHus Bubpauuy, npy npeBbllUeHUN KOTOPOro AanbHenwasn akcnnyataums
MaLLIUHbl MOXET NpuBecTy K ee nospexgerusam. MNpu goctmxeHun yposHa OCTAHOB cnegyeT NpuHATL HEMeANEeHHble
Mepbl NO CHMXEHUIO Bw6pau,vm nnn OCTaHOBUTb MAawlunHy.

Bcnepctere pasHuLbl B AMHAMUYECKUX Harpy3Kkax v XXeCTKOCTAX ONOp AN pasnuyuHbIX NONOXEeHUA U opueHTauuit
AaT4MKoB BMGpaLmm gonyckaeTcs yctaHaBnvBath pasHole ypoeHuu NMPEQYNPEXOEHUE n OCTAHOB.

A.3.3.1 YcTtaHoska yposHa NMPEOYMPEXOEHWE

Ons pasnuuHbix mawuH yposeHb [MPEOYMPEXOEHUE mMoxeT CywecTBEHHO M3MEHATbCA: BO3pacTaTb wnu
ymeHbLaTbeA. OBbIYHO 9TOT YPOBEHb YCTaHABMMBAKOT OTHOCUTENBHO HEKOTOPOro 6a30B0ro sHaveHns (6a3oBon NnHUK),
onpeaensiemMoro s KOHKPETHON MaLLVHbI M OnpeaeneHHbIX NMONOXEHUSA Y HanpaBleHus N3MepeHnii NO ONbITY 3KCNya-
Tauum 3TON MaLUVHbI.

PexomeHgyeTcs yctaHaBnueath yposeHb MPEOYMPEXOEHUE Bbiwe 6a30Boii NuHWM Ha 3Ha4YeHWe, paBHOe
HekoTopown gone (Hanpumep 25 %) 3HadeHuss BepxHew rpaHuubl 30HbI B. Ecnv 6as3oBoe 3HauyeHue mano, ypoOBeHb
MPELOYNMPEXOEHME moxeT HaxoanTbCa HMxe 30HbI C.

Ecnu 6a3oBoe 3HaueHMe He OnpeferneHo, Hanpumep [AMs HOBbIX MAallWH, HayarbHY0 YCTaHOBKY YPOBHS
MPEOYMPEXOEHWE cnepyeT npoBoguTb NMBO NCXOAA M3 ONbITa JKCMNyaTauuy aHanormiHbiX MawuH, nméo oTHOCU-
TeNbHO COrMacoBaHHOro NPMeMINeMoro 3HadeHvs. CnycTs HeKOTOpoe Bpems No HabnwgeHnsm 3a Bubpaunei MalnHb
cnepgyeT yYCTaHOBWTb MOCTOSIHHYIO 06a3oByl0 NUHMIO W COOTBETCTBYWOWMM OOpPa3oM CKOPPEKTUpPOBaTb YPOBEHb
MPEOYNPEXOEHWE.

MN3meHeHne Ba3oBoro sHaueHusi (Hanpumep BCreAcTBUE KanuTarnbHOro PEMOHTa MalluMHbI) MOXeT noTpefoBaTts
cooTseTcTBYOWEro namernenus yposra MPEAYMPEXOEHWE. [ins pa3HbiX NOAWWNHUKOB MalLyHbI MOTYT ObiTb yCTa-
HoBrMeHbl pasmble yposru MPEOYMNPEXOEHUE. 310 onpegenseTcs pasnuuuamm B UHaMMYeCKVX Harpyakax Ha nog-
LUMAHVKA U PasfMunsamMm B NX KECTKOCTHU.

A.3.3.2 YcTtaHoska yposHs OCTAHOB

YpoBeHb OCTAHOB 06bI4HO CBA3LIBAIOT C HEOOXOANMOCTBIO COXPaHEHUSI MEXAaHUYECKOW LI€NOCTHOCTH MaLUWHbI;
OH MOXET 3aBUCETb OT Pa3NUYHbLIX KOHCTPYKTUBHbBIX OCOGEHHOCTEN MaLLMHbLI, NPUMEHSIEMBIX ON151 TOTO, YTOGLI MallnHa
MOINa NPOTUBOCTONATHL BO3AENCTBUNIO AHOMATbHbBIX AUHaAMUYEecKnx cun. Takum obpasom, ypoeeHb OCTAHOB, kak npasu-
no, 6yaet ogHUM 1 TEM Xe NS MALLWH aHanornyHbIX KOHCTPYKUMIA U He ByaeT cBa3aH ¢ 6a3oBoi NuHuen.

Bcenepctene MHOroobpasuns MallnH pasnuyHblX KOHCTPYKLWIA HE NPeACTaBNsAeTCA BO3MOXHbBIM AaTb YETKOE PYKO-
BO/ZCTBO MO TouHOMY ycTaHosneHuto yposHs OCTAHOB. O6biuHo ypoBeHs OCTAHOB ycTaHaBnMBaloT B npeaenax 3oH
C unu D.
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MpunoxeHue B
(pexomeHayemoe)

Onpeneneﬂue n3mMmepsemMbiX napameTpoB

B.1 MpuuymHbl BUGpauumn Bana

Kone6aHua no6oi yactn Bpawlaowerocs Bana xapakTepusyloTesa TpaekTopuen OBWKEHUS LeHTPanbHON TOYKU
COOTBETCTBYIOLLEro ceyeHus Bana. TUNuMYHaa TpaekTopus OBWXKEHWA NpuBefeHa Ha pucyHke B.1. dopma TpaekTopum
3aBUCWT OT OMHAMWNYECKNX XapakTepPUCTUK Bana, NOALWNNHUKOB 1 ONOP NOALLMITHVKOB Unu (pyHaameHTa, MonoXeHus pac-
cMmaTpuBaemon YacTy Bana BAONb OCK poTopa n Buaa cun, Bo3byxaatowmx subpaumio. Hanpumep, ecnu BbiHyXaarouwas
cuna gencTByeT Ha KaKOW-TO OAHOW YacToTe, TPaeKTopMA nMeeT hOPMY IMMUnca, KOTOPbIA Npu onpegeneHHbix o6cTon-
TenbCTBax MOXET NPeBPaLaTbCA B OKPYXXHOCTb UK OTPE30K NPSAMON, a Bpems, Tpebyloweecs LieHTpanbHO TOUKe Bana
[NA COBEpLeHna OAHOro NonHoro o6opoTa no ANMuncy, paBHo Nepuoay AencTBns BbiHyXOawwen cunsl. OgHa n3 Ham-
Bonee BaxHbIX NpMYnH BUGpauunn — gucbanaHc poTopa; B 9TOM Criyyae Yactota Bo3byxgeHnsa paBHa vyacToTe Bpatlle-
Hua Bana. OpHako BO30OyxaeHue MoXeT OblTb BbI3BAHO W APYrMMM NpUYMHAMK, HanpuMmep acuMMeTPUUHOCTbLIO
nonepevHoOro Ce4YeHus poTopa; Npu 3ToM BO3ByXKaeHWE NPOUCXOAUT Ha 4acToTax, KpaTHbIX YacToTe BpauleHusa. Ecnn
BVI5p8LWI$| ABNAeTCA cneacrenem, HanpuMep, ,D,eVICTBVIFI HeyCTOVI‘-IVIBOFO CaM05036y>KJJ,eHVI9|, BUL TPAEKTOPUN yXe He
ByneT TakuM NpoCTLIM, @ MOXET M3MEHATLCH OT NEpUoaa K nepuoay U He obsizaTensHO NpeacTasnsiTe cobon cymmy rap-
MOHMK Kakoi-nubo yactoTbl. B o6uiem crniyyae npuymHon BuGpaumnm MoxeT 6biTb MHOXECTBO hakTopoB, 4To 06ycnoenu-
BaET MOABMEHNE TPAEeKTOPUKN CINOXHOK (hopMbl, NpeacTasnalwien coDoR BEKTOPHYIO CyMMY OTKITMKOB Ha AENCTBUE
KaXXOOW BbIHYXOAIOLENA CUTbI.

Yi Tpaek'ropvm ABWKEHNA Bana

N 0

Ocu koopauHar

¥

<

| B

O — cpefHee NONOXeHNE TPAeKTopuK; K — MrHOBEHHOE NONOXEHUE LGHTPa Bana; X, y — CPefIHee 3HaueHue NepemMeLLeHs Bana;
x(t), y(f) — nsmeHsAIOWMECH CO BpPeMEHEM 3HaYSHUst NepeMelleHns Bana

PucyHok B.1 — TpaekTopus fBWXeHust Bana
B.2 U3mepeHun Bubpauun Bana

[ns mo6oro y4actka ocu Bana TpaekTopusi ABUXEHUsA MOXeT ObiTb onpefeneHa no pesynbTaTtaMm UsMepeHuii ¢
NOMOLLBIO ABYX AaTYNKOB BUOpaLIMKM, YCTAHOBMEHHbIX B Pa3HbIX paguanbHbiX NNockocTAx nod yrnom 90° apyr k apyry
(pasHecenune Ha 90° ABNSETCA NpeAnoYTUTENLHBIM, OGHAKO HEDONbLUVE OTCTYNNEHNS OT 3TOrO 3HA4YEeHNsA He NpuBeayT K
cepbesHbIM owmnbkam). Ecnv yron Mexay ocsiMm 4yBCTBMTENBHOCTU AATYUKOB CyLLECTBEHHO oTnn4aeTcs oT 90°, Heobxo-
AMMO OCYLLIECTBUTL BEKTOPHOE pasnoXeHne pe3ynbTaToB U3MepeHuii o OPTOroHanbHLIM HanpasneHusam. Ecnn nocpe-
ACTBOM AaTymka namepsiiot abconioTHyio BuGpaumio, nonyyaemas Tpaektopust byaeT npeactaBnaTe coboit abconioTHyo
TPaEeKTOPKIO Bana, He 3aB1CALLYIO OT BUGpaLMmM HEBPALLAIOILMXCSA YacTen MalumHbl. Ecnn nocpeacTBoM AaTymka nsmeps-
10T OTHOCKTENbHYI0 BUGpaumio, nonyyaemas Tpaekropusi 6yaeTt npeactaBnsaTs co6oii TpaekTopuio Bana OTHOCUTENbHO
TOW 4acTv KOHCTPYKLM MaLLUHbI, HA KOTOPOI YCTAHOBMNEH AATYMK.

B.3 Uzmepsembie napameTpbl

B.3.1 CpenHee nonoxeHue Bana

CpepaHee 3HaueHne BubponepemMellieHns Bana (x, y ), onpepensieMoe B CUCTEME [BYX 33aHHbIX OPTOrOHANbHbIX
KOOPAMHaTHBIX OCe OTHOCUTENBHO HEKOTOPON TOYKM OTcyeTa (pyucyHok B.1), nonyyaloT B pesynbtaTte MHTErpmpoBaHus
nepemMeLeHusi 1o BpeMeHU

8
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- xpa, (B.1)
tz —_— t1 t

x|

;7=Ljfy(t)dt, (B.2)

th—4

rae x(f) n y(f) — mameHsOWMECH CO BpeMEHEM 3HauyeHust nepeMeLLlieHnst OTHOCUTENBLHO LieHTpa KoopauHaT;
(t,—t,) — nepuoa BpemeHn, MHOTO GonbLlMit NepUoaa camoi HU3KOHACTOTHO cocTaBnatowen BuGpauun.

B cnyyae namepenuin abconiotHon BUGpaLmMm LieHTp KoopAMHAT npeacTaenseT coboi TOoUKy, (PUKCUPOBaHHYIO B
npocTpaHcTse. [ins oTHocuTenbHOM BUGpaLmnm 3Ta Touka COOTBETCTBYET CpeaHEeMY 3HaUEHMIO MONOXEHUSA LIeHTpanbHOik
TOYKM Bana OTHOCMTENbHO HEBPALLAIOLWENCA YaCT MaLLUHBI B MeCTe, rae NpoBoasaT usmepenust. UasmeHeHns nonoxeHust
LieHTpa KOOpAMHAT MOTYT ObITb 0BYCcnoBneHbl paaomM (HakTopoB, Cpeam KOTOPbLIX U3MEHEHME MONOKEHUS NMOALWWNHUKA
(tbyHaameHTa), U3MEHEeHNE XapakTePUCT UK CNOA CMA3KU B NOALWWIHUKE U T.4., U NPONCXOAAT, Kak npaBuno, bonee mea-
MNEHHO NO CPaBHEHWIO C NepuodamMm YacTOTHbIX cocTasnsaowmx x(f) n y(t).

CnepnyeT 0TMeTUTb, UTO B 06LIEM CNyyae NONy4yeHHoe B pe3ynbTaTe UHTErpupoBaHust No BpeMeHU cpefHee nono-
XKEHVIe N0 Ka)KaoMy U3 HanpaeneHnit OTNNYAETCH OT NOMYCYMMbl MAaKCUManbHOTO 1 MUHUMAnbHOTO NepeMeLLeHnit {pucy-
HOok B.2). Ho ecnu Bubpaums Bana COAEpXMT EAWHCTBEHHYID YaCTOTHYI0O COCTABMSIIOWYI0O W U3MEHsieTCA no
CMHycoMaanbHOMYy 3aKOHY, TPAeKTOpWA LieHTpa Barna GyaeT annunTuyeckoi U cpefHee o BpemMeHy 3HauyeHue B niobom
HanpaerneHMn namepeHun bypget coBnagaTth C NONYCYMMO MakCUMAnbHOTO U MUHUMAIbHOTO NepemeLLeHnii.

B.3.2 Pa3max BuGponepemeiyeHusi

MapameTpamu, npeacTasnAwLMMKA NEPBOOYEPEAHON UHTEPEC NPU U3MepeHnax Bubpauum Bana, aBnaloTca Te,
KOTOpbIe ONUCLIBAIOT ¢hopmy ero TpaekTopun. Ha pucyHke B.2 nsobpaxeHnl TpaekTopus ABMXKEHUSI Bana n curHansl BU6-
pauun, M3MepeHHble ¢ NOMOLLBIO ABYX AaTuMKoB A U B, pacnonoxeHHbix nog yrnom 90° apyr K apyry.

artuvk B
Ya A

— L4 CwurHan aaruvka A

; L
SA(p-p)f"l)
—

V\ Oarunk A

Sa(p-p)

CurHan
parmiunka B

x

X, y — HEMoABMXKHAA cucTeMa koopauHaT; O — cpefHee NO BPEMeHU NONOXEHUe TpaeKTopuu opbuTel; X, ¥ — CpeaHue 3HaveHus nepe-
MeLueHuin Bana; K - MrHOBEHHOE MOoSIoXXeHUe LUeHTpa Bana; P —— MonoxeHue Bana npu ero MakCUManbHOM OTKNOHEHUU OT CPEAHEro
MONOXEHNs; S; — MIHOBEHHOE 3HayYeHue NepemelleHns Bana; S, . — MakcuManbHoe OTKNOHeHWe Bana OT CPeAHEro MOMIOXeHUs:,
S 411 Sgq = MIHOBEHHbIE 3HAYEHMS NEepEMeLLeHUA B HaNpaBneHUsX U3MepeHnii AaTIMKOB A U B COOTBETCTBEHHO; S| _ ) . — MaK-
CUMarbHOE 3Ha4eH!e pasMaxa nepeMelenust; Sy, ). Sp, _ ) — PasMax nepemeLleHns Bana B HaNpaBIeHNsX N3MEpeHui faTiu-

P koBAuB

PucyHok B.2 — CurHansl Bubpaumm, COOTBETCTBYIOLLME ONpeaeneHHON TPaeKTopum ABUKEeHNA Bana

MrHoBeHHOe 3HaueHne nepeMelLeHNs Bana OTHOCUTENbHO CPEAHEro NONOKEeHUs S, N MITHOBEHHbIE 3HAYeHMs ero
NPOEKUM B NNOCKOCTU AaTumkos A n B, S,, n Sg; cBsA3aHbl Mexay coboii COOTHOWEHNEM

S2-83% +S%. (B.3)

3Havennn S,, Sy, M Sp, OyAyT M3MEHATLCA BO BPEMEHN BMECTe C [ABWXEHMeM LeHTpa Bana no TpaekTopum, u
COOTBETCTBYIOWMM 0Gpa3om GyAeT N3MEHATLCA CUTHaN Ha BbIXOJe KaX/0ro faTumka.
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MpunmeyaHue — Ecnn Tpaektopus npeacTasnsiet coboit annunc, curHansl ¢ 4artynkos GyayT YACTIMW CUHYCO-
nAaMM O4HON 4acToTbl.

Pasmax nepemelleHns B nnockocTu aatumka A, Sy, ) ONpeaensiioT Kak pa3HoCTb MEXAy MakcumarnsHbiM 1
MUHUMaIbHbIM NePeMEeLLIEHNAMU, N3MEPEHHBIMU 3TUM AATUMKOM. TO e caMmOe MOXHO CKa3aTb B OTHOLWIEHWM napameTpa
SB(p_p) anst paTumka B. AcHo, 4TO 3HaveHus SA(p_p) " SB(p_p) He 6yayT paBHbl 1 B obLiem criyyae 6yayT oTnnyaTbes oT
aHanorn4HbIX U3MepeHni, caenaHHbIX B Apyrux pagnanbsHblX Hanpaesnenusax. Taknum obpasom, 3HaueHne pasmaxa nepe-
MeLeHNs 3aBNCUT OT HanpaBIeHUs, B KOTOPOM NPOBOASAT U3MEpPEHME.

MockornbKy usmepsiemble NapameTpsbl He 3aBUCAT OT aBCOMIOTHOTO 3HAYEHUST CPeHEro NONOXEHUs Bana, B uame-
pPeHNAX CpeaHero nonoXeHns HeT HeobxoanmMocTy.

3HaunTenbLHO TpyaHEee onpesennTb MakcumarbHOe 3HavYeHne pa3Maxa NepemeLLeHns U COOTBETCTRYIOLEE eMyY
YrIIOBO€ NonoxeHne sana Ha opbute (cM. pucyHok B.2). Ha npaktuke 3ToT napameTp annpoKCMMMpYIoT C MOMOLLbIO ApY-
rmx napameTpoB, Kak ykasaHo B B.3.2.1 — B.3.2.3. [Ina nony4yeHnsa Gonee TOYHOW OLEHkM HeoBxoaumo noppobHoe
nccrnegoBanne popMbl TPAEKTOPUM, HaNpYMep € NOMOLLbIO ocuunnorpada.

B.3.2.1 Metopg A. CpegHekBagpaTMYHOE pa3MaxoB NEpemeLLeHNn, N3MEepPEHHbIX B ABYX B3aWMHO NepneHamKy-
NAPHbLIX HaNpPaBreHnsx

3HaueHue S MOXHO annpoKCMMMPOBaTL CreayoLWUM BbipaXeHnem

p—p) max

- 2 2

S(p—pymax = \/ Sip—p) * SBlp—p)° ®4

Beipaxenve (B.4) B cnyyae npeobnaganus B cnekTpe subpauuy o60poTHOR YacToThl ByaeT, Kak npaBuno, Aaeathb
3aBbIWEHHYI0 OLeHKY S, )., C MaKCUMArbHOM NOrPEHOCTLI0 NPUGNManTensHo 40 %.

MakcumarnsHas norpeLHOCTs UMeeT MECTO B Cryvae KpyroBO#N TPAEKTOPUM 1 NOCNeA0BaTeNbHO YMeHbLIAeTCs no
Mepe CnnioLWMBaHNA TpaekTopum, obpalasck B HyMb, KOr4a TPaekTopusi NpeBpallaeTcst B OTPE3OK NPsiMOA NMUHUK.

B.3.2.2 MeTtoa B. MakcumansHoOe U3 pasMaxoB nepemMeLeHni, U3MepeHHbIX B ABYX B3aUMHO NepneHanKy nspHbIX
HanpasrneHnax

3HauveHne S( MOXHO annpokcnMupoBaTb O4HUM N3 cneaylownx Bblpa)KeHV!ﬁ

p—p)max

Sip—pymax = Sa(p—p) WM S(p—pymax = SB(p—p), (8-5)

B 3aBMCMMOCTY OT TOrO, KaKoe U3 NONyYeHHbIX 3Ha4YeHui 6onblue.

BeipaxeHve (B.5) B cnyyae npeobnagaxus B cnektpe Bubpaunum obopoTtHoit yactoTel 6yaeT, kak npaBuno, aaBatb
3aHWXKEHHYI0 OLEHKY S, ., C MAKCMMATBLHON NOTPELIHOCTLI0 NpUGnmManTensHo 30 %.

MakcumanbHasa norpewHoCTL MMeeT MecTO ANA TPaeKTOpuN B BUAE OTpesKa NPAMONA NMUHWN 1 NOCNEeA0BaTENbHO
YMEHbLLIAETCA NPV CTpeMneHun hopmbl opBUTLI K OKPY)XHOCTH, NPEBPaLLasch B HyMb AN YACTOW OKPYXXHOCTH.

B.3.2.3 Mertog C. Uiamepenne S,

MrHoBeHHOe 3HaueHne nepemelleHns Bana S, BbiMMCISIOT NO pe3ynbTaTtam u3mepeHuin S, u Sg, cornacHo gop-
myne (B.3). 3HauyeHne S, 6yaeT makcumanbHbIM, KOTAa LIEHTP Bana HaxoauTcs B Touke P (CM. pucyHok B.2). 310 3Have-
Hue oBosHavaloT S, . M BbIMMCHAIOT NO hopmyne

Sax = 1S1( e = [ VIS4 (OF + [sB(t)ﬂ . (8-6)

max

Touka TpaekTopuu, COOTBETCTBYIOLLASA Smax, He 00s3aTenLHO ACIKHA COBMaAaTh € TOUKOW, B KOTOPOHA S, 1 Sy
NPUHUMAIOT MaKCUMAarnbHbIe 3HaYeHUst. [lNs KaXKAon KOHKPETHON TPAeKTOpuUM CyLECTBYET OAHO 3HaveHne S .., KoTopoe
He 3aBUCKT OT NONOXEHWHN AATYNKOB BUOpaLIMY PN YCNOBUK, YTO NONOXEHWE LieHTpa KOOpANHAT OCTAeTCA HEM3MEHHBIM.

3HauyeHune S( MOXHO annpoKCUMMPOBATb CNEAYIO WM BbIpaXXEHNEM

S(p—p)max = 2Smax- (B.7)

BoipaxeHue (B.7) naet To4HOEe 3HaueHue, Koraa Bubpaumus coaepKnT TONbKO OHY YacTOTHYIO cocTaensiowyio. B
BonbLUMHCTBE APYTUX Criyyaes BolpaxeHue GyaeT AaBaTb 3aBbILLEHHYIO OLIeHKY S KkoTopas byaeT 3aBuceTb OT
rapmMOHUYECKOro coctaea Bnbpaumu.

CnepyeT OTMeTUTb, YTO ANs onpeaenexns S, Heo6XxoaNMO 3HaTb CpeaHee No BPeMeHN 3HaueHne nepemedye-
Hust Bana. Takum o6pasom, namepeHue S . BO3MOXHO TONbKO NPU NOMOLLM N3MEPUTENBLHBIX CUCTEM, KOTOPbIE NOMUMO
M3MEHSIIOLLNXCA CO BPEMEHEM NapamMeTpOB MOTYT U3MePSATL M NX CpefiHee 3HadYeHne. Kpome Toro, Bbluncnexme S, . Ha
OCHOBE CUIHanoB, CHATLIX C ABYX A4aTYMKOB, npeacTaBnseT coboi OTHOCUTENbHO CMOXHYIO BbIYUCMIMTENLHYIO NpoLeay-

py, TpebyioLLyI0 NPUMEHEHNS CrieLnanbHO annapaTtypsl.

p—p) max

(p—p)max’

10
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Mpunoxexue C
(pekomeHpyemoe)

CpeacTBa usmepeHumn, MCRONb3yeMble Npu U3MepeHusiX OTHOCUTENbHON u abconioTHoU BMGpauuit
Bana

C.1 O6wwme nonoxeHus

Mpu n3mepeHnax nonepeyvHon Bubpaumy Bana obbI4HO NCMOMbL3YIOT TPU BUGA U3MEPUTENbHBIX CUCTEM, KXl 13
KOTOPbIX obecneunBaer NnaMepeHnsa B O4HOM NN B ABYX HanpaBrieHUsX. B N3IMEPUTENbHYIO CUCTEMY OLQHOIO BUada BXO-
OAT GECKOHTaKTHbIE AaTYMKK, U3MEPSIOLLME OTHOCUTENBHBbIE NEPEMELLEHNA MEXAY BanoM W NOAWMUNHUKOM; B M3Mepu-
TelNbHYI0 CUCTEeMY OPYyroro Buja — coyetaHne 3o0H4O0B C JaTynkKaMu MHEPLIMOHHOrO Tuna ansa namepexHus abconoTHOro
nepemeLleHns Bana; uamepuTerbHbIE CUCTEMbI TPETLEMO Buaa oBecneunBaloT uamepeHme abCconoTHOro NepeMeLleHns
Bana CrioXXeHnem BbIXO4HbIX CUrHarnoB ¢ 4aT4YnkoB BGECKOHTaKTHOTO U NHEPLINOHHOIO Tnmna, yCTaHOBMEHHbIX H3 KOHCTPYK-
LM MalnHb (HanNpyMep Ha Kopnyce NOALIMUMHUKA).

MpunmeyaHune — B npumepax, npusegeHHbix B C.2—C.4, pacCMOTPEHO NpYMeHeHUe AByX AaTYMKOB, pacnono-
KEHHbIX B OQHON NMOCKOCTW, NEPneHavKynapHon K ocu Bana, nog yrnom 90° gpyr k gpyry. OgHako B page cnyyaes bbiBaeT
[OCTaTO4HBIM NPOBOANTL N3MEPEHNA B OQHOM Hanpaeneuun (cm. 3.3).

C.2 Cucrtema uamepeHun OTHOCUTENBLHOrO ABUXEHUA (AaTUMKKM GeCKOHTaKTHOro Tuna)

NameputenbHas cuctema, MCNoNb3yemasi NpU N3MEpPEeHUsiX ABUKEHWS Bana OTHOCUTENBHO 3/IEMEHTOB KOHCTPYK-
LMW MaLLVHbIl (HanpuMep Kopnyca noawunHuka), npueeseHa Ha pucyHke C.1. Cuctema coctont U3 GeCKOHTaKTHOTo aaTt-
yMKa, YyCTPONCTBA COTMAacoBaHmsi M CYMTHIBAIOLLErO YCTPOWCTBa.

1 —— [aTuMK 6ECKOHTAKTHOTO TUNA; 2~ YCTPOUCTBO COIMacoBaHusi; 3 — CYUTbIBAIOLWEe YCTPOMCTBO; 4 — AOMNOMHUTENbHbIE BbIXOAb! ANS
CUCTEM aHanu3aa u KoHTpons; 5 — ean

PucyHok C.1 — CxemaTnyeckoe nsobpaxeHue cucTeMbl U3MEPEHUA OTHOCUTENBHOTO ABWKEHUS C UCTIONb30BaHWeM aaT-
YMKoB BECKOHTaKTHOro Tuna

Bo Bpemsi nepBOM yCTaAHOBKM AaTuyMKa XenaTernbHO NMpoBECTU Ha MecTe KannbpoBKy ero BbIXOAHOFO CUFHaNa B
3aBUCUMOCTUN OT PaA3HBLIX 3HaYeHun 3asopa. Cne,uyeT OTMETUTL, YTO ANA Pa3HbIX PEXNMOB paGOTbI MaLlUnNHbI CpeaHee
3Ha4YeHVe 3a3opa MOXeT U3MeHsTbCs. MoaToMy Heobxoammo y6eaunTbCs, YTO B NoGOM pexume AaTymnk paboTtaeT B npe-
fAenax rMHenHoro amanasoHa U3mepeHun.

Mpu namepeHUsix ¢ NOMOLLbIO BECKOHTAKTHOMO AaTuvka crieayeT y6eamTbes, Y4TO €ro BbIXOLHOW CUrHan 3aBucuT
TOSMBKO OT BUGPaLMM Bana 1 YTO Ha TOUHOCTb U3MEPEHUI He BIMSET Hanuume HaxomsLMXcsi noGnm3ocTy NPOBOAALMX
maTtepuarnos Un MarHWTHLIX Nonen.

PekomeHayeTcs, YTobbl U3MepuTenbHas cuctema obecnedmpana BO3MOXHOCTb U3MEPEHNI KaK NepeMeHHbIX 3Ha-
YeHUNn nepememeHm?l BO BCEM 3a[JaHHOM [nanasoHe 4YacToT, TaK U CPpegHero nonoxeHus sana OTHOCUTEIbHO OI'IOpHOVI
KOHCTPYKLMM. ITO No3BoNseT BoGpaTh HYXKHOE CpEefHEE 3HAUYEHKE 3a30Ppa M OLEHNUTL BUeHUs Bana Ha HU3KUX CKOPOCTAX,
KOTAa NoBeAeHMe Crosi cMaskyn cTabnneHo, a LeHTpobexHble adh(PEeKTbl He3HAUNTENbHBI.

N3mepeHue oTHOCUTENBHBIX NepemeLleHnit JonyckaeTcst NPOBOANTL W C MOMOLLLIO APYIUX CUCTEM, Hanpumep C
MOMOLLbLIO AaTYNKOB-30HOO0B.

MpumeuaHue — lNpn MHTEPNPETALM PE3YNBTATOR M3MEPEHUIA BUeHNit crieayeT MMETb B BUAZY, YTO Ha HYX MOT-
Ny OKa3arb BNvsiHUE, Hanpumep, BpeMEHHbIN NpornG poTopa, HeyCTOMYMBOE ABWKEHNE LENKW Bana B 3a30pe NOALWUNHU-
Ka, OCeBble nepemMelleH1s Bana u ap.

C.3 Cucrtema namepeHun abconoTHOro ABMXKeHUA (aTYUNKK-30HALI B COYETAaHUMN C AaTYUKAMU UHEPLIMOH-
HOTO TUNAa)

NameputenbHas cuctema, ucnonbayemasi Ans uamepeHuit abconioTHOro ABMXEHNA Bana, NpUBeAeHa Ha PUCYH-
ke C.2. Cnctema coCTOUT U3 MHEPLIMOHHOIO JaTuvka (4aTymK CKOPOCTU UNy akcenepomeTp), YCTaHOBINEHHOTO Ha AaT-

11



roct uco 7919-1—2002

1 — DATYNK-30HA; 2 — AATUAK UHEPUWUOHHOTO TUNA; 3 — YCTPOWCTBO COMMacoBbiBaHUS; 4 — CUMTbIBAIOLWEE YCTPOUCTBO; 5~ AONONHU-
TenbHbie BbIXOAbl ANS CUCTEM aHAMNU3A K KOHTPONS; 6 — dNeMEeHTbE KOHCTPYKUUKU MalnHbL; 7 — Bar

PucyHok C.2 — Cxema cucteMbl namepeHuii abconioTHOTrO ABUXEHUS ¢ UCNONb30BaHUEM AATYMKOB-30HA0B U 4ATYMKOB WHEPUNOHHOro
TMNa

YUNK-30HA, OﬂOpHOVI cucTeMbl gaTumka-3oHga, obecneunBaioLeil BO3MOXHOCTb HaKOHe4HUKY 30H4a TOYHO crneaoBaTth 3a
AsuwxeHnem eana, n C4NTbLIBaKoLero yCTpOVICTBa.

n pnMevyaHne — anI nomoLumn ﬂaHHOVI CUCTEMbBI HEMBb3A NPOBOANTL U3MEPEHNA CpeHero NoNoXeHud Bana oT-
HOCNTENBLHO KOHCTPYKLIMN MaLUUHbI.

MexaHn3m 30HAa AOMKEH TOYHO nepefaBaTth konebaHya Bana Ha MHEPLVOHHBLIN 4aTuuK, He AonyckaTb Apebeaka-
HYst 30HAA, a ero COGCTBEHHbIE YaCTOThI HE JOTIKHBLI UCKaXaTb peaynbTaTel h3aMmepennn BuGpaumum Bana B 3aaaHHOM ana-
nasoHe 4acTorT.

BbixogHOW curHan gaTumMka UHEPLUMOHHOTO Tuna LOIKEeH NPOXoauTb Yepes YCTPOMCTBO COrNacoBaHus, KoTopoe
obecneunBaeT TOUHOE U3MEPEHUNE NEPEMEHHOTO 3HAYEHNSA NepeMeLLeHNs Bana.

C.4 CucrtemapnsausmepeHus abconioTHOro ABMXEHUSA (CoYeTaHNe AATYMKOB 6@ CKOHTaKTHOrO U MHEPLUMOHHOIO
TMNOB)

N3ameputenbHas cuctema, ncnonbayemas ans namepeHuit abcontoTHOro ABMXKEHUs Bana (KOTOpYIo MOXHO, KpoMme
TOrO, NPUMEHATL 4MA N3MEepPeHna abconioTHOrO ABMXEHVA Kopnyca MOALWKIHNKA M OTHOCUTENBLHOrO ABUXEHUA Bana),
npusepeHa Ha pucyHke C.3. Cuctema cocTonT N3 6ECKOHTaKTHOTO AAaT4MKa OTHOCUTENBHOTO NepeMeLLeHNs, NHe PLIMOH-
HOro JaTymka (faTumKa CKOpOCTU UMK akcenepomeTpa), yCTPOMCTBa COrNacoBaHunst U CYUTHIBAIOLWErO YCTPOCTBa.

1 — [BAaTYUK UHEPLIMOHHOTO TUMA; 2 —— [aTYNK BECKOHTAKTHOIO TUMa; 3 — YCTPOWCTBO COMMAacoBaHust; 4 — CUUTLIBAIOLLEE YCTPOWCTBO;
5 — [OMOMNHUTENbHBIE BbIXOAb! A1 CUCTEM aHann3a U KOHTPOIS; 6 — 3NeMeHTbl KOHCTPYKLUMW MallWHbY; 7 — Ban

PucyHok C.3 — Cxema cuCTeMbl n3MepeHunii abConoTHOIO ABMXEHNS ¢ UCMONb30BAHNEM AaTUMKOB BECKOHTaKTHOTO #
NHEPLUNOHHOIO TUNOB
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Oba paTuvka JOMmKHbI ObiTb YCTAHOBMEHbI Ha 0BLLel KeCcTKoW Onope pAaoM Apyr ¢ Apyrom, utobel obecneunTs
BO34ENCTBME Ha HUX OAHON 1 TON e BUGpaLum 3N1eMeHTOB ONOPHON KOHCTPYKLIMM MALLMHBI, M TaKuM 06pa3omM, 4Tobbl nx
OCM YYBCTBUTEMLHOCTYW ObINM napannenbHbl Mexay cobow.

YacTb cucTembl, BKMOYaowas gatunku GeCKOHTaKTHOrO Tuna, aHarornyHa ykasaHHon B C.2 n ofecneuvBaeTt
BbIXOGHOW CUrHarmn, nNponopLMOHanbHbii OTHOCUTENBHOMY MEpPEeMELLeHNIO Bana, a TakKe BO3MOXHOCTb YCTaHOBNEHNSA
HeoGXxoaumMoro 3asopa. BeixogHOM cyurHan ABNsieTCA pe3ynbTaTOM CIIOXEHUsS ABYX ABWXKEHUNA: OBVKEHWA Bana u gBuxe-
HWA 3MeMeHTa KOHCTPYKLUMN, HA KOTOPbI YCTAHOBMNEH GECKOHTAKTHBIA JaTumK.

BbIXOAHOM cyrHan MHEePLMOHHOTO AaTYunKa, NPONOPLMOHANbHbI JBUKEHWIO 3NIEMEHTa KOHCTPYKLMM, Ha KOTOPbIi
OH YCTaHOBIMEH BMeCTe C BECKOHTaKTHbLIM 4aT4YMKOM, NOABEPraloT COOTBETCTRYOWeR 06paboTke ANsi NONy4eHUa cyurHa-
na nepeMeulenus. lMocne aToro curHan CyMmMnpyioT B BEKTOPHOI hbopme ¢ curHanom GeCKOHTaKTHOrO AaTvuka, obecne-
uMBas TOUHOE M3MepeHue abconioTHOrO ABWXeHUA Bana. Crefyet OTMETUTb, UTO KaXAbIA 3NEeMeHT U3MepuUTenbHOR
CUCTEMBI MOXET UCKaXKaTb aMNIMTYAHbIE U (ha30Bble COOTHOLIEHWS UCXOOQHBIX CUTHAMOB, NO3TOMY Nepej BeKTOPHbIM
CMNOXEHNEM CUTHAINOB OHY JOMKHbI 6bITh COOTBETCTBYOLWMM 06pa3oM CKOppeKTMPOBaHbIL. Mpy nomMowm aaTymka MHepLum-
OHHOTO TUMa MOXHO TaKXe M3MepATb abCoNTHYI0 BUOpaLMIO HEBPALLAIOLLETOCs 3MEeMeHTa KOHCTPYKUMM (Hanpumep
KOpryca noLwunnHmKa).

[laHHana n3mepuTenbHas cucTema AonxkHa obecneumBaTb CYMTHIBAHME CPEAHEro 3HauyeHMst NONOXeHMs Bana
OTHOCWTEMBHO ONMOPHON KOHCTPYKLIMM M NEpeMeHHbIX 3HadeHni abconioTHOro nepemellleHnsa Bana, Kotopoe ABnaeTcs
CyMMOi aBCOMIOTHOTO ABVXEHWUSA ONOPHOV KOHCTPYKLIMN U OTHOCUTENBLHOTO ABUXEHUSA Bana.
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Mpunoxexue D
(cnpaBo4HoOe)

BeKTOpHbLIA aHanuM3 M3MeHeHu B curHane Bubpaunmn

B npunoxeHun A npueeeHbl KpUTEPUN OLLEHKN COCTOAHUSI HA OCHOBE U3MepeHui napaMeTpa Bubpauun Bana B
YCTaHOBUBLUEMCS pexume paboTel MaLLHbI U NI0OLIX U3MEHEHNI 3Ha4YeHui 3Toro napameTpa. OgHako HEKOTopbIe n3Me-
HEHMS B COCTOSIHMW MALLWHBI MOXHO BbISIBUTb TOMBKO € NOMOLLbIO BEKTOPHOTO aHannaa oTgenbHbIX YaCTOTHBIX COCTaBMS-
owmx Bubpaunn.

D.1 O6wme nonoxeHusn

OBwwit cTaumoHapHbIi curHan Bubpauun, naMepeHHbIt Ha BpalLaioWemMeca Bany, UMeeT CINOXHYIO npupogy u
COCTOWT U3 psifia OTAEMbHBIX YACTOTHBIX COCTABNAIOWMX. Kaxaas u3 cocTaBnsioWwmnx onpeaensieTca CBoeli CoGCTBEHHOW
YacTOTOW, aMNIUTYLON 1 hba3oi OTHOCKTENBHO HEKOTOPOI 3aaaHHON ToUkKn oTeyeTa. OBbiuHOe obopyaoBaHve ans Bub-
PaLMOHHOTO KOHTPONA M3aMepseT 3HaveHue obulero curHana subpaywu, He pasfenssa ero Ha OTAerlbHble YacTOTHbIE
cocTasnsawwme. OgHaKo NCMONb30BaHKE COBPEMEHHOro ANarHoCTMHecKoro o6opyaoBaHuaA NO3BONAET NPOBOAUTL aHa-
N3 CNOXHOro curHana v onpegensT aMnnnTyay U asy Kaxgon CoCTaBnNAoWwerk.

NameHeHnna oTgenbHbIX COCTaBMNAWMX, KOTOPbIE MOryT ObiTh BeCbMa 3Ha4MTENbHbIMKU, Nerde oBHapyxuTb,
Habrogan 3a U3aMeHeHMeM COOTBETCTBYIOLLErO BEKTOPA, HEXenu 3a uameHeHvem BUGpaL v B LIMPOKOM NONoce 4acTorT.

D.2 BnaxHocTb npeactaBneHna MHPOpMaLMK B BEKTOPHOM Buae

Ha pucyHke D.1 npueegeHa guarpamma B NonApHeIX KOOpAMHATaX, KoTopast UCNONb3yeTcs 4M1A OGHOBPEMEHHOIo
oTOBpaxeHnA B BEKTOPHOW bopMe amnnmTyabl U hasbl O4HON 13 YaCTOTHBIX COCTaBMALWMX CNOXHOro curHana snbpa-
umu.

BekTop A, COOTBETCTBYET UCXOAHOMY BUOPALIMOHHOMY COCTOSIHUIO B YCTAHOBUBLLEMCA PEXNME, T.€. B 3TOM Pexu-
me amnnutyaa subpauuv pasHa 30 MkM, a chasa — 40°. BexTop A, cooTBeTCTBYeT BUBPALMOHHOMY COCTOSAHMIO, KOraa B
MaLLlVHe NPOU3OLINN HEKOTOPblE N3MEHEeHWs; aMnnuTyda smbpauun paeHa 25 Mkm, a dasa — 180°. Takum obpasom,
XOTSi aMnnuTyaa subpaLyuy yMeHblMnach Ha 5 MKM, NCTUHHOE naMeHeHne Bubpaumnn npegcrasnaeT BekTop A,—A,,
uMerowmnit amnnutyay 52 mxm, 1.€. B 10 pa3 Bbille, YeM Nnpu NpoCTOM CPABHEHUW aMnnNUTyA.

OTOT NpuMep UNMIOCTPUPYET OrPAHNYEHHOCTL KPUTEPUSt OLIEHKU COCTOSIHUSL MO U3MEHEHWIO YPOBHS BUOpaLmu,
OCHOBbIBAIOLLErOCH Ha U3MEPEHYSAX TOMbKO aMnnuTya BuGpaunu.

D.3 KoHTponb 3a uameHeHueM BeKTOpPOB BMGpaLuu

MNpumep, npusegeHHbIn B D.2, nokasbiBaeT BaXXHOCTb ONpeAeneHnsi UameHeHUi BEKTOPHbIX COCTaBNSAOWMX CUTHa-
na Bn6paumn. OgHako obuwinit curHan Bubpavuum MoxeT BKNiovaThb B ce6s1 MHOXKECTBO YaCTOTHLIX COCTaBMSHOLLNX, U YKa-
3aHHble U3MEHEHNA MOTyT HabnioaaTbest Anst Kaxkaon U3 HUX. Kpome Toro, KONUYeCTBEHHbIE UBMEHEHUS, HE ONYCTUMbIE
AN 0QHOM YacTOTHOIN COCTaBNAIOLWENR, MOFyT OKa3aTbCH BNonHe npueMnemsivm ans gpyroi. Mostomy B HacTosiLee Bpe-
M HEBO3MOXHO YCTAHOBUTL KPUTEPUM OLIeHKN BUOPALMOHHOTO COCTOAAHUST MO U3MEHEHUSIM BEKTOPOB OTAENbHbIX Yac-
TOTHbIX COCTaBNAOLMX, KOTOPbIE COOTBETCTBOBANM Obl 3aaa4aM HacToOSILLEro CTaHaapTa, NPeaHa3HaYeHHOTo, B NEPBYIO
ouepenb, Ans KOHTpOns BUGpaLMOHHOIo COCTOAHUSE HecneunanvctTammn B obnactu BuGpaumm.
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nexofHbli Bektop — [Al= 30 mMkMm, o = 40°; BeKTOp nocne uaMeHeHui — 14 [= 25 mkm, o = 180°; uameHeH1e aMranTy bl

PucyHok D.1 — CpaBHeHve WM3MEHEHUN BEKTOpa M M3MEHEHWV amMnnuTyAbl BEeKTopa ANA OTAENbHOW 4YacTOTHOW
COCTaBnsALEN
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