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BeepeHue

CoBpemeHHbie MalliuHbl paboTaloT B YCMNOBUSX MOBLILLIEHHbIX CKOPOCTENR U HArpy3okK, UCMbITbiBast Mpw
3TOM XECTKOE BO3LENCTBUE OKPYXKAIOLLEN cpenbl. ITO CTano BO3MOXHbBIM, B BONbLLION CTeneHu, 3a cyet bonee
3hheKTUBHOI 0 UCMOML30BAHNUA MATEPMASIOB, XOTS M COMPOBOXAAETCH MHOMAA NOBLILLEHHOW YYBCTBUTEBHOC-
TbIO MaLUWH KOLWnBKaM B X KOHCTPYKLMK 1 HEMpPaBWbHOW akcnnyaTauun. [ns obecneyeHun 6onee HagexHo i
1 6esonacHol paboTel MalIMH yCTaHaBnMBaloT Bonee xecTkue orpaHuyeHns ux subpauymu.

FOCT NCO 10816-1—97 ycTaHaBnBaeT METOAbI OLEHKN BUOPALMOHHOIO COCTOSIHUA MaLUWH Mo n3me-
peHusim BUBpaLmm Ha HeBpatyaroLmxcs Yactax. OgHaKo CyLecTBYeT 3HaUMTeNnsHoe YUCIo MatluH, Ans KoTo-
PbIX M3MepeHne Bnbpauiy TOMbKO Ha KOPMYCHBIX SMEMEHTax, Hanpumep MOALWMHNKAX, MOXET OKasaTbes
HEeAOCTaTOYHbIM 4151 MOSTHOrO NPeACcTaBneHUst 0 BUGpauMoHHOM COCTOSIHUM MaLluHbL. Takne MatlnHbl 06bIMHO
NMEIOT HECKOTBKO rMOKNX pOTOPOB, BUOpaLmMsa KOTOPBIX MOXET OKkasaTbes Bornee 4yBCTBUTENBLHONM K M3MEHe-
HWIO COCTOSIHUST MaLLUHBE. Y MatUuH, 4515t KOTOPbIX MPennouTUTeN bHbIMU SBASIOTCS M3MepeHusi Bubpauum Bana,
XECTKOCTbL M Macca kopryca 0BblMHO CYLLECTBEHHO NPEBOCXOAAT aHanormdHble XxapakTepucTmkn potopa.

[ns TakMx MallWH, Kak napoBble U rasoBble TypOUHLI U TYPBOKOMMNPECCOPLI, KAaXAas U3 KOTOPLIX MOXET
NMeTb HECKOITbKO Mo BMGpauum B AnanasoHe paboynx CKOpoCTen, USMEPEHNS Ha HEBPALLLAILWMXCH YacTsX
MOryT He JaTb TOYHOTO NPeACcTaBneHnst 0 BUGpauMOHHOM COCTOSTHUN MaLUWHbL. B aTUX cnyyasx gnst KOHTpons
BMOpPaLUNOHHOIO COCTOSHUS MOXET noTpeboBaThLCA NpoBeaeHne n3mepeHuii NMbo COBMECTHO Ha BpatyatoLLmx-
CSl U HEBPALLAOWKMXCS YaCcTsX, MO0 n3aMepeHni TOMbLKO Ha BpaLLaLWUXCst YacTaX MaLUvH.

MeTop oueHkn BUGpaLMOHHOTO COCTOSIHNS, YCTAHOBIEHHbIA B HACTOSILLEM CTaHaapTe, 4OMNOSHSEeT ycTa-
HoBreHHein B TOCT NCO 10816-1—97. [p1 COBMECTHOM MPUMEHEH WM yKa3aHHbBIX CTaHOAPTOB OKOHYaTerNb-
HOe peileHve NPUHUMAKT B COOTBETCTBUMU C KPUTEPUEM, KOTOpbIA ycTaHaBnveaeT Oonee xecTkoe
orpaHvyeHue gansHenwen skernnyaTayum MatluHbt,

NamepeHusi BMBpaumm BanoB MCNoNbL3YOT B Pa3nyHbIX Uensx, HadnHas ¢ 06bIMHOMO KOHTPOIS 3a COCTO-
AHUEM MaLUWUH NPW SKCNyaTauun 1 B npoLecce UCnbiTaHWi npy npuemMKe NpoayKunmn 1 3akaHumMBas 4narHocTu-
pOBaHWeM MallWH 1 NPOoBeAEHMeM UCCIeLoBaTeNIbCKUX 3KCNepUMeHTOB. HacTosiwmin cTangapT NpUMEHSsIoT
MpW KOHTPOSIE COCTOSHUSI MaLUWH U B NMPOLIECCe UX UCMBITAHWUIA NPY NMPUEMKe.

KornudecTBeHHble KpUTepun ol eHKn BI/16an,I/1I/1 yCTaHaBnMBaOTCA B CTaH4apTax Ha MallHbl KOHKPDETHbIX
Knaccos.



roct UCO 7919-1—2002

M E XTITocyYyagAPG CTHBETHTHUbB # C TAHIAPT

Bubpauus

KOHTPOJIb COCTOAHMUSA MALLMUH NO PE3YNIbTATAM U3MEPEHUA BUBPALIUU
HA BPALLAIKLLKXCA BANAX

Obuwune TpeboBaHus

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

Data BBegeHuna — 2007—11—01

1 O6nactb NnpuMeHeHuUs

Hacroswui ctaHgapT yctaHasnusaeT obwune tpeboBaHua K U3MepeHusivm Bubpauny, npoBOLUMbIM
HEeNoCPeACTBEHHO Ha BPALLAIOLLNXCS Barnax, U METObl OLEHKM BUBPaLMOHHOTO COCTOSIHIS MALLMH C YHETOM:

- U3MEHEHUIA B NOBEAEHUI MALLUHBbI;

- HANUYMS YPE3MEPHBIX OUHAMUYECKUX HArpy3oK;

- KOHTPONS pagmnanbHbiX 3a30PO0B B MOOLLUMTHAKAX.

Hacroswui ctaHgapT pacnpocTpaHaeTes Ha M3MepeH st Kak aBComMOTHON, TaK 1 OTHOCHUTENLHOW BUOpa-
LMK Bara 1 He PacnpocTpaHseTcs Ha ocesyto BUGpaLumio 1 yrnossie konebaHus potopa.

CrtaHgapT MCMOMb3YIOT NMPY KOHTPOIe COCTOSHNUS MaLLWH B MPOLECCe UX 3KCryaTauvn 1 npu nposege-
HUW UCTILITAHWIA MPY NPUEeMKe MPOaYKLMM KaK HAa UCTMbITATENLHOM CTEHAE, TakK M Ha MecTe aKchnyatauuu.

B ctaHgapTe npvBeLeH MeTo YCTAHOBEHUS OrpaHn4eHmnin yHKLUMOHMPOBaHWS MaLLUHbI B 3aBUCUMOC-
T OT YPOBHS M3MepseMoi Bubpauuu.

Mpumeyvannsa

1 Kputepun oueHKn Ans pasnuuHbIX KNACCOB MALLMH YCTAHABNMUBAKOT B COOTBETCTBYIOWMX CTAHAAPTax no mepe
nx paspaboTku (Hanpumep FOCT 27165, FTOCT NCO 7919-3, FOCT UCO 7919-4). MeToab! onpedeneHns Takmx Kputepu-
€B NPVBEAEHbLI B NPUNoXeHun A.

2 B HacTosweM CTaHgapTe NPUMEHAETCS TEPMUH «BMOpaums Bana», nockomnbsKy, B 6ONbWMHCTBE CyYaes, nsme-
peHus NPOBOAAT MMEHHO Ha Banax mMalluH, YTO HE UCKIMIOYaeT BO3MOXHOCTY NPOBEAEHNS U3MEPEHUNIA Ha A4pYrVX Bpalla-
IOLLIMXCA HaCTSX, ECMY 3TO OKaXKeTCst Bonee npeanouTUTErNbHbIM.

B HacTosiuem cTaHgapTe npegnonaraeTcd, YTo KOHTPOINb COCTOAHNUA MaLLUKMH NPOoBOAAT MO U3MEepeHnam
BI/16an,I/1I/1, npoBedeHHbIM B YCIOBUAX HOPMansHOIo pexunma pa6OTbI MaLUUHBI.
HacToswuni CTaHOapT He pacnpocTpaHAaeTCa Ha MalllHbl C BO3BPATHO-NMOCTYNATENbHbIM ABUXEHUEeM.

2 HopmaTtuBHble CCbINIKK

B HacToseM cTaHgapTe UCMonb30oBaHbl CCbUIKK Ha criegyloline cTaHgapThl:

FOCT NCO 7919-3—2002 Bubpaums. KOHTPOb COCTOSAHUS MaLLWH NO pe3ynsTaTam namepeHui Bub-
pauun Ha Bpawawmnxcsa Banax. [MNpomblilnieHHble MallUHHBIE KOMMIEKChI

FOCT NCO 7919-4—2002 Bubpaums. KOHTPOb COCTOAHUS MaLIWH NO pe3ynsTaTam n3mepeHnii sub-
pauun Ha Bpalwawwuxcs Banax. [[a3oTypbuHHbIe arperaTol

FOCT NCO10816-1—97 Bubpaums. KOHTPONbL COCTOSHNSA MaLUWH MO pesyrisTaTam namepeHni subpa-
uuK Ha HeBpalarmuxes yactax. Obwume TpeboBaHus

FMOCT NCO 10817-1—2002 Cuctemsl MamepeHnin Bubpaunn spatianiimxca sanos. Yacte 1. YeTpon-
€TBa 4718 CHATUS CUrHArNoOB OTHOCUTENbLHON 1 abcomoTHo BUbpaumm BpaLlaloWwmxcs Basros

UzpaHue oduumanbHoe
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FOCT 27165—97 Arperatel napotypbuHHbIE CcTauuoHapHeie. Hopmbel Bubpauun BanonposBogos u
obime TpeboBaHNst kK NPOBEAEHUIO U3MEPEHNA

3 W3mepeHus Bubpauumn

3.1 UamepsemMble BEJTNYMHDI

3.1.1 BubponepemeweHue
MpegnoyTuTensHOM BENUUUHON, UCNOMNB3YEeMON NPy n3MepeHusix Bubpaumm sana, ssnsercs subpone-
pemelleHne. Egunnua usmepenns — mukpomeTp (1 mkm = 106 m).

MpumeuaHue — BubponepemelleHve — BEKTOPHaa BENUUMHA, NMO3ITOMY CpaBHeHue AByX Bubponepemelle-
HWI MOXeT noTpebosaTh yyeTa (pasoBblX COOTHOLWEHWI (CM. npunoxeHve D).

OL!,eHKy BM6an,I/10HHOFO COCTOAHNA MaLUMHBI NONY4HaloT NO pesynbTaTtam I/13MepeHI/1I;1 KaK OTHOCUTEIbHO~
ro subponepemelieHnn (BubponepemMelleHne Bana OTHOCUTENBHO HEKOEro KOHCTPYKTMBHOMO anemeHTa
MaLLWHBI, HANPUMEepP Koprnyca NoAuUnHuKa), Tak u abcomnoTHOro BubponepemetleHus (BubponepemetleHne
Basta OTHOCMTENBHO HEKOTOPOW MHEPLNanbHON cncTeMbl oTcueTa). Mpu ycTaHoBNEeHn BUBpaunoHHbIX Kpute-
pnes HeOGXOﬂ,MMO YeTKO YKa3biBaTb, Kakoe BM6ponepemeu.leH|Ae nuveeTcda B BuAy. OTHOCUTEINbHOE UK
abconoTHoe.

Mpu namepeHnn kak abCoMOTHOrO, Tak 1 OTHOCUTENLHOrO BUBpONepemMeLLeHUn onpeaensioT:

S(p_p) — pasmMax BubponepemeLieHns B HanpaBneHum N3mMepeHui;
max — MakcumMarnsHoe subporepemellgHe Bana OTHOCUTENLHO CPEHEro NoMoXeHusi B NnockocTu
N3MepeHni.

CooTHoLeHNe MexXay OaHHBIMUW MapamMeTpamMu nokasaHo Ha pucyHkax B.1 v B.2.

MpumeyaHune — B HacTosiLlee BPEMS NPU NPUMEHEHUN KPUTEPUER OLIEHKM COCTOSIHUST MCMONb3YIOT Makcu-
ManeHoe 13 1ByX pa3mMaxos BuGponepeMelleHnst S, No M3MePeHsIM B 1ByX B3aNMHO NepreHANKynspHeIX Hanpagene-
Husix. BriocneacTeum, No Mepe HaKoMMeHWs 3KCNepUMeEHTarbHbIX JaHHbIX, bonee npeanoyTUTENbHBIM MOXET OKa3aTbCs

ncnone3oBaHve napamerpa S(p_p)max, onpegerneHHoro Ha pucyHke B.2.

3.1.2 OQuana3oH 4acToT uamepeHum

NamepeHus oTHOCUTENLHOM 1 aBcomoTHOR BUBpaLmii Bana crefyeT NPOBOAMUTS B LUMPOKOM Nnornoce Yac-
TOT, MONHOCTbLIO OXBATLIBAOLLEN 3HAYMMYIO YACTb YACTOTHOMO CneKkTpa BuBpauuny MatlimvHbl.

3.2 Buab! namepeHun

3.2.1 UNamepeHus OTHOCHUTeNbLHOM BMOpaLnu

M3mepeHuns OTHOCKTENbHOM BUBpaL MM NPOBOAAT, KAK NPaBUIIo, C MOMOLLLIO JaTYMKOB BECKOHTAKTHOro
TUMa, BOCMPUHUMAKLLMX BUOponepeMeLLeHe Mexay BarnoM 1 3rieMeHTOM KOHCTPYKLUM MaLUUHBL, HanpumMep
koprycom noguunnHuka. Tpebosanus k gatumkam — no FOCT NCO 10817-1.

3.2.2 UamepeHus abconwTHOM Bubpauyum

Namepenus abconoTHon Bubpauun npoBoaaT OgHUM U3 CrieQyoLWnX MeTO4O0B:

a) npw NOMOLLM KOHTAKTHOTO AaTynKka-30H4a, Ha KOTOPbIA YCTaHAaBIIMBAIOT AaT4YMK MHEPLMOHHOTO TUNna (gaT-
UMK CKOPOCTU UITM aKCernepoMeTp), HEMOCPEACTBEHHO M3MEPSIOLLMA abCcomoTHYIO BUbpaLuio Bana;

6) npu nomoLn 6eCKOHTaKTHOIO JaTunKa, KOTOPBIA U3MepseT OTHOCUTErbHY0 BUbpauuio Bana, B cove-
TaHWU C 4aTYUKOM UHEPLUOHHOIO TUMa (QaTyMKOM CKOPOCTU UIK akCenepoMeTpoMm), KOTOPLIA n3mepseT Bub-
pauuio onopsl. O6a gatunka gOmKHbl ObITe YCTAHOBIEHI B HEMOCPEACTBEHHOM 6nn30CcTy OpyroT gpyra, uyTobs!
Ha HUX BO34eNCTBOBanm ogHU 1 Te xe abconoTHeie konebaHus B HanpasneHuu namepeHunin. Cymma curHanos
3TUX 4ATUYMKOB B BEKTOPHOM BUAe siBnseTcst abconioTHOM BMOpauner sana.

3.3 lMpoBeneHue namepeHuin

3.3.1 O6wue nonoxeHus

[Jatunku ycTaHaBnmnBakoT B TOUKAX, MO3BONSAIOLNX U3MEPSTb NonepeyHbie konebaHus Bana Ha Hanbonee
BaXKHbIX yyacTkax. PekomeHayeTcs npyu nsMepeHusx Kak 0THOCUTENsHOR, Tak u abcontoTHoi Bubpauuwu ycTta-
HaBMMBAaTL MO ABa AATYMKa HA KAXOOM NMOLLLUMHUKE UMK B HEMOCPEACTBEHHON Grin30CTI OT Hero. 3Tu 4aT4uKu
pacnonaratoT B paguansHOM HanpasneHuy, XenaTenbHO B OOHON NONepeyvHoN miocKocTU, NepneHamKkynsp-
HO K OCY Barfa, Tak, UToBbl UX OCK YYBCTBUTENBHOCTM OTCTOSNU OT PAaAMansHOro HanpasneHus He Gonee uem
Ha 5°. [atuunkn yctaHasnueawT nogd yrriom 90°t5° oTHOCMTENbHO ApYyr Apyra Ha OZHOW MOSOBUHE
noALLUMHUKOBOW OMOpkL.

2
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BmecTo oByXx nepneHaMKynspHO pacnonoXeHHbIX 4aTUMKOB JONYCKAeTCs B KaX40W MNOCKOCTN namepe-
HWUIA MCNOJL30BATL OLUH A4ATHMK NMPW YCIOBMM, YTO 3TO NO3BOSMUT MOY4YaTh JOCTATOUHO NOMHYIO MHbOpMaLUIo
o Bubpauun Bana.

PekomeHnayeTcs npoBefeHue cneunansHbiX usmepeHnin ans onpeaeneHns 6ueHunin sana HesuGpaLnoH-
HOW npupoabl, 0BYCMOBNEHHbIX HEOLHOPOLHOCTLIO MaTepuana noBepxHOCTY Basa, foKasnbHbIM OCTaTO4HbIM
HaMarHu4uBaHueM unu mexaHndecknmu buennsamu. Crnegyert MeTs B BuUAY, YTO B Criyyae aCMMETPUYHOTO
poTopa BRMsiHUE CUSTbl TSXKECTW MOXKET BbI3BaTb NOSIBIEHWE NIOXHOIo curHana GueHus.

OnuncaHns CpeacTB U3MEPEHUA M peKOMEHAALMM MO NX UCTIONBE30BAHMIO NPUBEAEHLI B NpuiioxeHnn C.

3.3.2 UamepeHus oTHOCHUTeNbLHOK BUOpaLun

HaTynkm oTHOCUTENBbHOW BMBpaunm 6€CKOHTaKTHOMO Tuna 0BbIYHO yCTaHaBnNuBaloT B pe3bb0BbIX 0OTBEP-
CTUSIX B KOPMyCax NOALIUMHUKOB UMK pAOOM C NOALINTHMKAMM NPY MOMOLLM XECTKMX KpoHLWTeHoB. CobCcTREH-
Hbl€ 4aCTOThI KOOHLWTENHA He AOIMKHBI OKa3biBaTh BNNAHWE Ha pe3yrbTaTbl USMepeHui Bnbpaunm sana. Ecnu
OaT4YUK yCTAaHOBMEH B CaMOM MOALIWIMHUKE, ero pacnonoXeHue He AOMKHO Bbi3biBaTb M3MEHEHWIA B MACTITHOM
KIMHE NOALUNMNHUKAE.

MNoBepxHOCTL Bana B MeCcTe YCTaHOBKM JaTuyMKa C y4ETOM TeMnepaTypHbIX pacluMpeHnii 4ormkHa Bbitb
rnagkon n ceobonHom oT mobbix OTKNOHEHWIA B reoMeTpudeckon hopme (Bbi3BaHHbIX, HAMPUMED, LMNOHOYHbI-
MW KaHaBkamu, peasbamu, KaHanamu grist CMasku), HEOGHOPOLHOCTEN MaTepumarna U 0CTaTOYHOro HaMmarHuyn-
BaHWsi, CNOCOBHbLIX MPUBECTU K UCKaXXEHUSM curHana. Ecnv nosepxHocTs Bana Bbina ranbeaHn3vMpoBaHa unm
MeTannM3npoBaHa, To U3MEPUTENBHYHO CUCTEMY CriedyeT oTKanubpoBaTh cneunansHo A5 4aHHOW nosep-
xHoCTW. PekomMeHayeTcs, 4ToObl BueHust 3neKTpuyeckon U MexaHU4eCcKon NpupoLbl, U3MEPEHHLIE C MOMOLLbIO
LaHHOro faTunka, He npeBbilany 6onbwero U3 crenywmnx aHadeHnin: 25 % 3HaveHus sBubponepemMeLLeHust,
NPUHATOro 3a gonyctTumoe, uiv 6 MKM. [ns BbiICOKOOGOPOTHBIX MalUWH XapakTepHa NoBbILEHHAst Y1CTOTa
06paboTKI MOBEPXHOCTM Bana, No3TOMY Ans MaLuuH ¢ paboueit ckopocTbio Gonee 10000 muH—" BMeCTO 6 MKkM
creayet 6pathb 3HadeHue 600/ n MKM, rae n — CKOpPOCTb BpaLLeHnst poTtopa, MUH™ 1.

Ecnv uamepeHusa npoBoOasT Ha MaLlLUHE, HAXOOSALWENCS B 9KCrnyaTaumm, 418 KOTOPOU n3MepeHusi Bubpa-
U1K Bana 3annaHupoBaHbl He Gbinn, BONPOC OOMYCTUMOCTU TEX UK MHbIX G1eHnn forkeH GbiTe paccMOTpEH
ocobo.

3.3.3 UamepeHUs abconwTHON BUOpaumm ¢ NCNONbL3OBaHMEM AAaTYUKOB MHEPUUOHHOro u 6ec-
KOHTAKTHOFO TUAOB

Mpu ncnonb3oBaHWN CoveTaHNS 4ATYNKOB MHEPLUNOHHOIO 1 BECKOHTAKTHOrO TUNOB abcontoTHyo Bubpa-
LMIO MOJTYYAOT BEKTOPHBIM CITOXKEHUEM CUrHanoB 3TUX AaT4MKoB. TpeboBaHUs K 6€CKOHTAKTHBIM 4aTumKam U K
UX KperneHuo aHanornyHbl ykazarHeim B 3.3.2. [laTunk MHEPUUOHHOMO TUMA KECTKO 3aKpensisiioT Ha KOHCTPYK-
LK MaLMHBI (HaNpUMep Ha Kopryce NOALWNNHMKA ) Kak MOXHO Brivke K gaT4mKy 6€CKOHTaKTHOrO TUMna ass Toro,
4ToObl 06a gaTumKka BOCHpUHUMAN OOHY 1 Ty e abcomioTHYIO BUBpaLMio B HanpaeneHnn n3aMepeHuii co cTo-
POHBI ONopbl. OCKU HyBCTBUTENBHOCTU BECKOHTAKTHOrO 1 MHEPLMOHHOMO SAaTYMKOB AOMKHbI ObiTh Napannens-
Hbl, 4TOObLI B Mpouecce BEKTOPHOIrO CROXEHWUst CUTHamoB 3TUX AAaT4YMKOB He Oblno [OMNOomHUTeNbHbIX
norpewwHocTen npu namepeHun abconoTHom Bubpaymu.

3.3.4 UamepeHus abcomnTHOM BUbpaummu ¢ NCNONb3OBaHMEM OAaTYUKOB MHEPLMOHHOIO TUMNa u
KOHTaKTHbIX A4aTYUKOB-30HAOB

JaTynkm MHEPUMOHHOIO TUMNAa (AaT4YNKN CKOPOCTU UM akCcenepoMeTpbl) AOMKHbI ObiTb YCTAHOBMEH! HA
JaTynkax-30HA4ax B pagunansHoM HanpasneHun. CriegyeT UCKITIOUMTL BO3MOXKHOE fpebesxaHne unv 3aegaHue
30HA, YTO MOXKET NOBMUSTL HA CHUMAaEMbIA CUrHaM faTvmka. YCTaHOBKY 30H4OB MPOBOAST cornacHo Tpeboea-
Husm 3.3.1.

MNoBepXHOCTL Bara B MECTE KOHTaKTa C 30HA0M C y4eTOM TEMJIOBbIX PaCLUMPEHUA A0MKHA BbiTh rMaakon u
cBoBOoOHOW OT MoBbLIX OTKNOHEHWIA B reoMeTpU4eckon chopme, Takux Kak LUNOHOYHbIE KaHaBKK UK pe3slbl.
PekomenayeTtcs, 4Tobbl MexaHuyeckmne 6ueHns Bana He npesbilany 60nbWero U3 creayrowmx 3Ha4ueHun:
25 % 3HaueHus BubGponepemetleHns, NPUHATOro 3a gonyctumMoe, unu 6 mkm. [na paboyunx ckopocren 6onee
10000 muH—" BMecTO 6 MKkM criegyeT 6paTh 3HauveHne 600/ vn MKM, rae n — CKOpOCTb BpaLLEHNst PoTopa,
M1,

MeToa nsmepeHns Bubpaunm ¢ NOMOLLLH0 30HOA MOXET UMETbL OTPaHNYEHNUS, CBA3AHHbBIE CO CKOPOCTLIO
OBWXKEHWst TOBEPXHOCTW Bana uinu 4pyrumm 06cTosTenscTBamu, Hanpumep hopMmpoBaHvem nog 30H40M rva-
POAVHAMUYECKON MaCTSHON MITEHKK, KOTOpast MOXeT BHECTU UCKaXXeHWst B CHUMaeMbI curHan. [JaHHoble orpa-
HUYEHWUS OOSMKHbBI ObITh YKa3aHbl B CONPOBOAMTENBHON OOKYMEHTaAUUN Ha AaTYMKA.
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3.4 Pexumb! paboTb! MaWNHb!

NamepeHusi Bubpaum Bana cnegyeT NPOBOAMTL B 3aaHHOM pexxume paboTbl MalMHbl NOCTE TOTO, Kak
TeMrnepaTypHble U OpYrne SKCryaTaunoHHbIE XapaKkTepUCTUKM OOCTUMHYT yKadaHHbIX 3HaveHuin. B criydae
npoBeAeHUs OONOMHUTENbHBLIX U3MEPEHUI ANA APYruX YCroBui paboTbl MaLIMHbI, HANPUMEP NpU MearieHHoM
NpPoBOpaYMBaHUM POTOPA, MPOTrPEBEe UMK HAa KPUTUUECKMX CKOPOCTSX BPALLEHWS, OLeHKa pPe3yrbTaToB Takux
uaMepeHuin MoxeT noTpe6oBaTh UCMOMNb30BAHUS METOAOB, HE YKasaHHbIX B HACTOSLLEM cTaHaapTe.

3.5 ®yHOaMeHT U KOHCTPYKLUS MaLLUUHbI

Tun dyHgameHTa U KOHCTPYKTUBHbIE 0COBEHHOCTU MaluuHbl (HanpuMep Hanuuve NOACOeOUHEHHbIX
Tpy6) MOryT okasaTthb CyLleCTBEHHOe BriusiHMe Ha ee Bubpayuo. CpaBHeHne BMOpaLMy MallimMH O4HOro Buaa
OyaeT KOPPEKTHBIM TOMBKO B Crydae, ecriv AMHaMuUYeckue Xxapaktepuctuku byHgameHTa n KOHCT pyKL My 3TUX
MaLLUH OQUHAKOBbI.

3.6 HaBepeHHasi BUOpauus n npoBepKa M3MepUTeNbLHON CUCTEMDb!

[Mepen Hayanom wusMepeHun Bubpauun B pabovemM pexume MaliuHbl CregyeT ¢ MOMOLLI TeX Xe
CPeacTB N3MEPEHNU 1 B TOM XKe MecTe NpoBecTU nsmepeHuns snbpaumnmn ans HepaboTtatowen MatinHbl. Ecnu
3HaveHne napameTpa Bubpauuu gns HepaboTatoen MatnHbl 6ygeT npeBbitiaTh TPpeTh 3HA4YEHUSs, NoMyveH-
HOrO 41t MaLUMHbI, paboTalLLen B 3afaHHOM PeXxnme, HeOBXO4UMO NMPUHSATE MepPbI MO UCKITIOYEHWIO BITUSIHUS
HaBeaeHHoOW BMbpauum.

4 CpepcrtBa UsmepeHuUn

Beibop cpencts namepeHurn cnefyeTt OCYLEeCTBATh C y4eTOM:

- BOSMOXHOCTU UX paboThl B yCrOBMUSAX NOBBILUEHHbIX TeMIepaTypbl 1 BIaXHOCTY;

- HaNMM4NsS KOPPO3NOHHOW Cpenbl;

- CKOPOCTY ABMXKEHMS NOBEPXHOCTH Bana;

- MaTtepuana, U3 KOTOPOro U3roTOBMNEH Ball, M KAa4ecTBa ero NoBepXHOCTY;

- paboueln cpenbl (BoAa, Macno, BO3AYX UK Nap), KOHTAKTUPYIOLLEN C AaTUYNKOM;

- BO3MOXKHbIX BO3LeWCTBUI BUGpauuu nygapa (no Tpem OCHOBHBLIM OCSIM), aKYCTUYECKOTO LWyMma, MarHuT-
HbIX nonew;

- HanMM4YUsa MeTannMyecknx Macc Bbrm3n HakoHeuYHWKa JaTymKa;

- (PrIyKTYyauni HanpshkKeHus nuTaHus.

YKenaTtensHo, 4To6bI U3MEpPUTENBHAS CUCTEMA UMESa BCTPOEHHOE YCTPONCTBO KanuBpoBKN CHUTBLIBAKD-
LLIero yCTPOMCTBA M M30JIMPOBAHHbIE BbIXOAbl, MO3BOMSAOWME NPK HEODXOOMMOCTN NPOBOANTL AANbHENIL A
aHanu3 nosny4eHHbIX SaHHbIX.

5 Kputepuun oueHku

5.1 OueHKy BMOPALIMOHHOMO COCTOSIHIUS MALLWHBI MONY4atoT No pesynsbTaTam namepeHnn abcomnoTHON
Unun oTHoCcKTEnbLHON BUOpauun Bana.

5.2 B cnydae, Korga B kadecTBe KpUTEepUs OUEeHKM BbibnpaloT nsMeHeHne subpauum Bana, To:

a) ecnu Bubpauusi NOBEPXHOCTU, HA KOTOPOW YCTAHOBIMEH AaTUYMK OTHOCUTENLHOrO BUGponepemMelle-
Hus, meHee 20 % OTHOCUTENLHON BMOpau i Bana, B KA4eCTBE N3MEPSEMON BENNYNHbI MOXKET ObiTb MPUHATO
Kak OTHOCUTENbHOe, Tak U abconoTHOe BubponepemerieHune;

6) ecrnn BMbOpauus NOBEPXHOCTH, HA KOTOPOW YCTAHOBIIEH AAaTUMK OTHOCUTENLHOrO Bubponepemete-
Hus, He meHee 20 % oTHoCUTEenNbLHON BMBpaunn Bana, namepsitoT abconoTHoe BubponepemelrleHe Bana, u,
€Cnn OHO OKaxeTcs 6onbLue OTHOCUTENBHOMO BUBpOnepeMeLleHNs, MPUHUMAIOT €ro B Ka4eCTBE U3MEPSEMON
BEnnN4YnHbI.

5.3 B cnyyae, korga B Ka4ecTBe KpUTEpMst OLEHKM BbIGMPAIOT AMHAMMWYECKYIO HArpys3Ky Ha nogLnmnHuKkK,
TO B KA4eCTBE M3MEepSeMOlr BenuumHbl MPUHUMAIOT OTHOCUTESNbHOE BUbponepemetlieHne Bana.

5.4 B cnyvae, Korga B Ka4eCcTBe KpUTEPUS OLEHKM BbIOMPALOT 3a30p Mexdy CTaTOpOM M POTOPOM, TO:

a) ecnu Bubpauusi NOBEPXHOCTU, HA KOTOPOW YCTAHOBIMEH AaTUYMK OTHOCUTENLHOrO BUGponepemMelle-
Hus, meHee 20 % oTHocuTensHoOW Bubpauun Bana, B Ka4eCTBe MepPbl M3MEHEHMs 3a30pa NPUHUMAT OTHOCK-
TenbHoOe BUbponepemeLleHme;
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6) ecnu Bubpauusi TOBEPXHOCTK, HA KOTOPOW YCTAHOBIEH AaT4MK OTHOCUTENLHOMO Bubponepemetle-
Hus, He meHee 20 % oTHOoCUTenLHOW BUOpaLMm Bana, HO ee MOXHO pacCMaTpuUBaTh kak NornHy Bubpayuio cta-
TOpa, B KAYECTBE MEPbI MU3MEHEHMWsT Takke NPUHMMAKT OTHOCUTENbHOE nepemetteHne. B npoTuBHom criyyae
HeoBX04MMO UCMONb30BaThL APYre MEeTOAbl YCTaHOBKM faTyuka Bubpaumu.

5.5 Knaccudukauusi Bubpauum Bana 3aBucuT 0T pa3mepoB 1 Macchl BUOpPUpYIOLLEro Tena, xapaktepuc-
TUK OMNOpPbI MaLiWHbI, €€ BbIXOLHOW MOLWHOCTY U HasHayeHus. Takum o6pasom, npu onpegeneHun pasnnyHbix
OnanasoHoB ans knaccudpukayum Bubpaymm Bana MaLluH JaHHOTO Kracca HeobxogMMo NpMHMMaTL BO BHUMA-
HWEe Ha3HaueHWe MallVHbl U YCIOBUSA ee aKCrulyaTauuu.

5.6 MeTonpbl onpefeneHvs KpUTEPUEB OLLEHKM BMOPALNOHHOIO COCTOSIHUSE MO n3MepeHusim sBubpaumm
Baria Ans MalWH PasrnyHbIX KaccoB npusegeHst B NpunoxeHuu A. [laHHble KpuTepny OTHOCATCS TOMBKO K
BMGpaunn, cosgaBaemMon camolr MalnHON, a He nepegasaemon Ha Hee nssHe. OHK MOryT 6biTb JOMOMHEHbI
KPUTEPUSIMWU OLEHKN NO n3mepeHnsim Bubpaumm Ha Hespatawwmxcs Yactsx no FTOCT MCO 10816-1. MNpwn
COBMECTHOM NMpUMeHeHun KpuTeprues 060UX BUOOB OLEHKY BUBpaLMOHHOMO COCTOSIHMST MatlUHbE MOMy4aloT B
COOTBETCTBUN C KpUTEPUEM, KOTOPDBIN yCTaHaBnMBaeT Bonee KecTkoe orpaHnyeHmne skenyaTaumm MatiHot.

Kputepun pns MailinH KOHKPETHbIX KMacCoB [LOMKHbl ObiTb YCTAHOBMEHbI B COOTBETCTBYHOLMX
cTaHpapTax.

5.7 MeTonpbl oueHkn BUOpaUnoOHHOIO COCTOSIHUS, OnpeaensiemMble B HAaCTOSALWEM cTaHgapTe, OCHOBaHbI
Ha n3MepeHnn Budpaunm B LUMPOKON nonoce 4yactoT 6e3 aHannsa OTAesbHbBIX YaCTOTHBIX COCTaBMALWMNX 1
ha3oBbIX COOTHOLUEHMIA. B 6onblUMHCTBE CryvyaeB Takon NOAX0L OKasbiBaeTCs 4OCTAaTOUHbIM A1t UCTbITaHWUIA
NPy NpUeMKe NPOAYKLUMM N KOHTPOTIS COCTOAHNA. O4HAKO B HEKOTOPbIX Cryyasx npy oueHke snbpaunn mawinH
onpegeneHHbIX KNaccoB KenaTernbHO NpeacTaBneHne Hgpopmaummn B BeKTOpHOM Buze. [aHHble 06 nameHe-
HWM BEKTOPHBIX COCTABMAIOLLNX BUOpaLum cnonb3ytoT grst obHapyxeHUs 1 onpeneneHns npuydnH nameHeHun
OMHAMWUYECKOro COCTOSIHUS MalLlWH, KOTOpbie MOryT ObiTb He OGHapy)KeHbl Ha OCHOBE W3MEpPEeHWI TOSbKO
LLIMPOKOMNOOCHOW BUBpauum (cm. npunoxeHue D).

Ncnonb3oBaHne M3MeHEeHUst BEKTOPHBIX COCTABISAOLWMX B KAYECTBE KPUTEpUst OLeHKU BUOpaLnOHHOro
COCTOSIHWSI B HACTOSLEM CTaHgapTe He paccMaTpuBaeTCs.

5.8 Bubpauusi HEKOTOPbIX MatlH MOXeT 0Ka3aTbCs YYBCTBUTENLHOW K U3MEHEHWSIM YCTaHOBMBLUErocs
pexuma paboTel. B psge cnyyaeB 3TUM MOXHO npeHebpeub, HO MOXET oKa3aThCs, 4TO BUBpaLnst KOHKPETHOM
MaLlMHbl ByLeT oueHeHa Kak yqoBneTBOpUTEbHAS NPpU 3MepPeHUsX B OGHOM YCTAHOBUBLUEMCS PEXUME 1 KaK
HeyLOBMeTBOpUTENbHAS MPU U3MEPEHMSX B 4PYIOM pexmMe.

PekomeHayeTcs, 4ToObl BOMPOCH, CBS3aHHbIE C YYBCTBUTENLHOCTLIO BUOPALUKN MaLUUHbI K PEXUMY ee
paboThbl, BB COrMacoBaHbl MEXAY U3roTOBUTENEM U NOTPebUTEnem ¢ ykasaHuem, npu HeobxogumocTu, 06b-
eMa JONOMHUTENbHbIX UCTbITAHWUIA UM TEOPETUYECKUX UCCIEeSoBaHNA.
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NpunoxeHue A
(o6azaTenbHoE)

MeTtonbi onpeneneHusa KputepuneB OLUEHKU COCTOAHUA MaLLUH Pa3NIUYHbLIX KINnaccoB

A.1 Obwme nonoxeHun

Kputepun oueHkn BnbBpaLMOHHOTO COCTOSHUA 3aBUCAT OT LWKPOKOTO psafga (PakTopos, MOITOMY 3TU KpuTepun
CYLLECTBEHHO pasnuyarTca 4na MalinH pasnnyHbIX Knaccos, a B psaje cny4vyaeB v Ana pasnnyHbiX poTOpOB O4HOTO
Banonpoesoaa. Heonoummo, 4yTObbI Ans MalinH KOHKpEeTHOro Knacca Obinm YCTAaHOBNEHbLI KPUTEPUN, COOTBETCTBYIOLLIKE
3TOMY KNaccy, a TaKKe YTob bl KpUTepun, onpegeneHHble 4ns MaLlvH O4HOTO Kacea, He MPUMEHANNCH K MaLLIMHaM apyro-
ro Kracca (HanpvMep KpuTepuy OLEHKU ONS BbICOKOCKOPOCTHLIX KOMMPECCOPOB, paboTaowmnx Ha HEMTEXMUYECKOM
npeanpuaTAN, ByayT OTNMHATLCA OT YCTaHOBMEHHbIX AN KPYNHbIX TypboreHepaTopos.)

B HAcCTOALEM NPUNOXEHUN OaHbl OCHOBLI OnpeeneHna KpnTepnes OLLEHKN Bl/l6pau,I/IOHHOI'O COCTOAHUNA MALLWH O
n3MepeHnam pasmaxa snbponepemelledns (Cm. npunoxedne B). KOHKpeTHbIE YNCNOBbIE 3Ha4YeHNA n3mepsaemblx napa-
METPOB AOJTXKHbI ObITb npueeeHsbl B COOTBETCTBYIOLNX CTaH4apTax Ha MallyHbl pasHbiX KNaccos.

A.2 ®axkTopbl, BAUAIOWME HA KPUTEPUMN OLICHKMN

Mpw onpegeneHnn KPUTEPUEB OLIEHKK TIO U3MEPEHNSaM Bubpauum Bana HeobXxooumo yunTeiBaTh criegyoume
hakTopbI:

a) uenb NpoBedeHVs n3MepeHuit (Hanpumep TpeboBaHus, onpeJensiolime CoOXpaHeHue JOCTaTOYHOro 3a3opa B
NOALWNAHYKE, OTMNYAIOTCA OT TEX, KOTOPbIE UCTIOMBL3YIOT NPY KOHTPOMNE ANHAMUYECKNX HArPY30K HA MOSLWMNMHUK);

6) BUA M3MEPSEMON BENUYMHBI — abCOMIOTHOE UMY OTHOCHTENbLHOE BUBPONEpEMELLEHNE;

B) M3MepseMble napameTpsl (CM. npunoxenne B);

I) NONOXEeHWe TOYEK U3MEDPEHUN;

A) CKOpOCTb BpalleHus Bana;

€) TVR NOAWMNMHNKA, ero AMameTp N BENUUMHY 3a30pa;

) HasHayeHue, BbIXOGHYI0 MOWHOCTE W pasmepbl MaLLNHBbI;

3) OTHOCMTENbHYIO NOLATIINBOCTb MOALLWMHUKOB, MX ONOp 1 (PyHOAMEHTE;

M) MaccCy v CTENEHb XECTKOCTY poTopa.

A.3 Kputepuu oueHKN COCTOAHUA

Mpwn ouenke BMOpauuy BanoB MalvH UCTOMb3YIOT ABa
Kputepusa. o ogHomy paccmatpusaioT abConiOTHbIE 3HAYEeHWA
Habnogaemon WMpOoKononocHow Bubpaumy Bana; no BTOPO-
MYy — Nnio6ble M3MEHEHNA 3TOT0 abCOmMOTHOIO 3HAYEHUA.

A.3.1 Kputepuint 1. AGconioTtHble 3HauyeHusa Bubpa-
uuu npu pabore mawunHbl ¢ HOMUHANBHOW CKOPOCTBIO B
YCTaHOBUBLLEMCA pexume paboTbl

[laHHbIA KPUTEPUI CBA3AH C ONpedeneHnem rpaHny ans
abconoTHOroO 3HauveHus Bubpauuyn Bana, YCTAHOBMEHHbLIX U3
YCMNOBUSA AONYCTUMbIX AMHAMUYECKUX HArpy30K Ha NOALLMITHUKY,
AOMYCTUMbBIX 3HAYEHUN PagManbsHOro 3a30pa B NMOALMMHUKE U
ponyctumon Bubpauun, nepefaBaeMon Ha onopsl U yHaa-
MeHT. MakcumanbHoe 3HaueHve Bubpauuu Bana, uamepeHHoe
ANSt KaKO0T0 NOALWNMHMKA, CPaBHVBAIOT C rpaHnLlaMm YeTolpex
30H, YCTAHOBINEHHbIX Ha OCHOBE MEXAYyHapOAHOro onbiTa npo-
Be/leHUst CCrneaoBaHnii.
| Ha pucyHke A1 nokasaHa 3aBMCMMOCTb [LOMYCTUMOTO

| BubponepemelleHna Bana ot pabouein ckopocTy maiumHbl. Kak
JunanasoH ckopocTei ! npaeuno, sHavyeHve JonycTvMon Bubpaumm ¢ yBenun4eHmem cKo-

1

l

Pasmax BuGpauum

POCTM YMEHbLLIAETCS, HO KOHKPETHble LONYyCTMMble 3Ha4YeHus
BuBponepemMeLleHnst Y CKOPOCTb UX U3MEHEHWS B 3aBMCUMOCTY
OT CKOPOCTW BpalleHust ByayT pasHbIiMW LN MalnH pasHbiX
KMaccos.
PucyHok A.1— OBwni BUS KpUTEPUEB OLIEHKM COCTOS- A.3.1.1 30Hbl COCTOSIHUS
H1A [lNsi ka4eCTBEHHOM OLeHKM BUBpaLMM MaLMHbB! U NPUHATYS

MpumeyuaHue — [leRCTBUTENbHbIE 3Hade- PELEHMA O HEOOXOAMMBIX AEVCTBUSX B KOHKPETHOW cUTyaLmu
HUst BUBpauMy Ha rpaHnLLIaxX 30H COCTOSIHWIA U Anana3oH YCTAHOBMNEHbI CrEAlyoWne 30Hb! COCTOSHNA!
M3MEHEHUs CKOPOCTeN BpalleHust ByayT pasnuyHbiMy 30Ha A — B 3Ty 30Hy nonagaert, Kak npasvno, subpauwns
ANst MalYH Pa3nuyHbIX KNaccos. HOBbIX MaLLVH, BBOAVMbBIX B 3KCMIyaTaumio;

CkopocTb BpalleHusi Bana

6
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30Ha B — mawmHbl, BUOpaums KOTOPbIX NMONagaeT B 3Ty 30HY, OObIYHO CUNTAIOT MPUTOAHBLIMU ONA 3KCnyaTaumm
6e3 orpaHuyeHnst CpoKOB;

30Ha C — mawuHbl, Bubpauns KOTOPbLIX NonagaeT B 3Ty 30HY, OOLIYHO CHUTAIOT HEMPUTOLHbLIMY ANt ANUTENBHON
HEMPEepbIBHOW aKcnnyatauun. Takve MalivHbl MOTYT (DYHKUMOHUPOBATL OrpaHuYEHHbI NEpUoL BpemMeHu O Hadvana
PEMOHTHBIX paborT;

30Ha D — ypoeHu BUBpaumn B JaHHON 30HE OObIMHO MOTYT BbI3bIBATh CEPbE3HbIE NOBPEXOEHUSA MALLVH.

A.3.1.2 [paHuLbl 30H COCTOAHNSA

UncneHHble 3HaueHuns rpaHuL 30H COCTOSIHUS He NPefHasHaYeHsl N5 UCTIONb30BaHUA B KAYECTBE YCNOBUIA UCTbITa-
HWI NPV MPUEMKE NPOAYKUMN. Takne ycrnoBums JOMKHbI ObITe YCTAHOBMEHbI MO COTMALLEHNIO MEXTY U3rOTOBUTENEM U NOTPe-
outenem. OgHaKo NCMONL3OBaHNE MHMOPMaLWK 00 YCTaHOBIMEHHbBIX TPaHNULIAX 30H NO3BONSAET N3bexaTb HEHYXXHBIX 3aTpaT 1
NpeabaABNeHVs 3aBbIWEHHbIX TpeboBaHui. B HEKOTOpbIX cnyuasx cneuuduyeckne OCOBEHHOCTN KOHKPETHON MalLWHbI
JONYCKalOT YCTAaHOBMNEHNE UHBIX rpaHuL, (Bonee HU3KnX unu Boree BbICOKMX). B Takmx Criyyasx MarotoBuTeb, Kak rnpasuno,
BOIMKEH OO BACHUTL NPUYNHY U3MEHEHWS TPAHUYHBIX 3HAYEHWI U, B YACTHOCTH, NOATBEPAMUTL, YTO MallvHa He DyaeT noasep-
raTbCsi ONACHOCTY NPW JKCTyaTaumm ¢ 6onee BLICOKMMM YPOBHAMK BMOpaLmMK.

A.3.2 Kputepuu 2. N3ameHeHUA 3Ha4YeHUN BUBpauum

[aHHbIA KpUTEPUI OCHOBAH HA CPABHEHUYN U3MEPEHHOTO 3HAYEHUS LUMPOKONOMOCHON BUGpaLmun B yCTAHOBUBLLEM-
csi pexvme paboTbl MalnHbl C NPeaBapUTENbHO YCTAaHOBIMEHHBIM 3HaueHvem (6a3oBon NuHven). 3HaumTensHoe nsme-
HEHUE 3HAYEHNS LLIVPOKONOMNOCHOM BUOpaLMM B CTOPOHY YBENMWUYEHUS UITM YMEHbBLLIEHUSA MOXET noTpeboBaTsh NpuHATUS
onpegeneHHbIX Mep Jaxe B criydae, Korga rpanuua 30Hsl C no kputepuio 1 ewle He gocTurHyTa. Takve nameHeHna moryT
ObITb OBLICTPLIMK UMY MOCTEMNEHHO HAPACTAWMMUN BO BPEMEHN W YKA3bIBAIOT HA NMOBPEXAEHUSA MALLVHBI B HAYaIbHON
CTaguu Unv Ha gpyrue Henonagxu.

Wamepenus sBubpauym cregyeTt npoBOAUTL NPY OGHOM W TOM >KE NOMNOXEHWN Y OPUEHTALIMM SATYUKOB BUOpaLMM B OQHOM
1 TOM e pexvme paboTbl MawwuHbl. Mpn 0BHapyXeHn 3HaunTENbHBLIX N3MEHEHNN BUOpaLmit HEOBX0AMMO nceneaoBaTe BO3-
MOXHBIE MPUYNHBI TAKUX U3MEHEHWI, ANS TOTO YTODbI NMPEefoTBPATUTL BOSHUKHOBEHUE ONACHBLIX CUTYaLWNA.

CnegyeT umeTb B BUAY, YTO B HEKOTOPBIX CNydasx CyLECTBEHHbIE N3MEHEHUs B paboTe malumHel MOryT ObiTh
OBHapyXeHbl TOMLKO NPY KOHTPOME OTAENbHbLIX YaCTOTHLIX COCTaBNSOWMX BMbpaunm (cm. 5.7).

A.3.3 OrpaHuyeHua byHKUMOHMPOBaAHUA

Mpy gonroBpemMeHHON 3KCNyaTaunm MalnH 06bIMHO YCTaHaABNUBAIOT OrpaHnyeHns (OYHKUMOHUPOBAHWSA, CBA3aH-
Hble C BUbpauven. 3T orpaHndeHns umetoT cnegytowme popmsi:

MPEAYMNPEXOEHWE — gns ykaszanus, 4TOo BMOpaunsa viny naMeHeHns Bubpauuym JOCTUIMW OnNpederneHHoro
YPOBHS, KOrga MOXeT noTpebosarbCa npoBegeHne BOCCTAHOBUTENBHLIX MeponpuaTuin. Kak npasuno, npy SOCTKEHNN
yposHsa NMPEOYIMPEXOEHME mawnHy MOXHO aKCnyatmpoBaTh B TEYEHNE NEPUOLA BPEMEHW, NOKa NPOBOAAT NCCNEn0-
BaHWUA NPUYNH U3MEHEHUS BUOpaLmn 1 ONpeaensitoT KOMMNMEKC HeobX0ANMbIX MEPONPUATHN.

OCTAHOB — gng onpegenenus sHaveHvs Bubpaunmn, npu npesblleHn KOTOPOro JarnbHenlwas akcrnnyataums
MAaLLUHBI MOXET NMPUBECTU K ee nospexaenusam. MNpu goctmxenun ypoeHas OCTAHOB cnegyeT npyHATL HEMEAMNEHHbIE
MEPbI MO CHKEHWIO BUBpaLMmn Unvu OCTaAaHOBUTL MALLINHY.

BcneacTeue pasHyubl B AMHAMUYECKMX HArpy3kax v KeCTKOCTSX ONOp AN PasnuyHbIX NONOXEHWUA 1 OpueHTaumn
AatunkoB BUbpaumm gonyckaeTcs yctaHaBneats pasrsle yposru MNMPEOYIPEXOEHWE n OCTAHOB.

A.3.3.1 Yctanoska yposHs NMPEOYTMPEXOEHWE

Ona pasnuunbix mawwud yposeHs [MPEOYIMPEXOEHWE moxeT CywecTBEHHO W3MEHSTbCS: BO3pacTaTb unv
ymeHblaTtsca. OBbI4HO 3TOT YPOBEHDL YCTaHABNMNBAIOT OTHOCUTENBHO HEKOTOPOTo 6a30BOro sHayeHus (6a30BoN NuHWUK),
onpegensaemMoro st KOHKPETHOW MaLLVHbLI Y ONPedeneHHbIX NMOMNOXEeHNs Y HanpaBneHns N3MEepEHN Nno OnbITy 3KCMnya-
Tauum 3TON MalLUHbI.

PexomeHpyeTca yctaHaenueats yposeHb MNPEOYIMPEXOEHWE Bbiwe 6a30BOW NMHUM Ha 3Ha4YeHue, paBHoe
HekoTopon gone (Hanpumep 25 %) 3HaveHuss BepxHen rpaHvubl 30Hbl B. Ecnu 6a3oBoe 3HauyeHne marno, ypoBeHb
MPEOYMNPEXIOEHNE moxeT HaxoamTbCs HMKe 30Hbl C.

Ecnu 6asoBoe 3HadeHwe He OnpefeneHo, Hanpumep [Ans HOBbIX MAWWH, HavarbHyl YCTAHOBKY YPOBHS
MPEOYNPEXOEHNE cnegyeT npoBognTs Nnbo nexoda ns onbiTa IKCnnyataunm aHanoryyHelX MawvH, nmbo OTHOCH-
TENbHO COrMacoOBaHHOIO NPUEMITEMOrO 3HaveHns. CnycTa HEKOTOpoe BpemMs no Habnwogernam 3a subpaunen MalimHol
cnepgyeT YCTaHOBUTL MNOCTOSAHHYIO 0a30BYld NWHUIO U COOTBETCTBYIOWMM O0Pa3OM CKOPPEKTUPOBATL YPOBEHb
MPEOYMNPEXOEHNE.

M3meHenne 6a3oBOro 3HaveHusi (Hanpumep BCNEACTBME KanuTanbHOrO PeMOHTa MallvHbl) MOXeT noTpebosaTs
cootBeTCcTBYIOWEro nameHeHus ypoeus NMPELYTMPEXIOEHWE. [Ins pasHbiX nOgWWNHUKOB MalMHbl MOTYT ObiTb yCTa-
HoBneHbl pasHbie ypoeHu MNPEOYIMPEXOEHUE. 3710 onpegensieTca pasnuumamu B JMHAMWYECKUMX Harpy3kax Ha nog-
LUMTTHWUKNA 1 PA3NINYNAMM B NX XKECTKOCTY.

A.3.3.2 YcraHoska yposHss OCTAHOB

YposeHs OCTAHOB 06bI4HO CBA3BIBAIOT C HEOBXOANMOCTHIO COXPAHEHNA MEXAHUYECKON LIEMOCTHOCTH MaLLVHBI;
OH MOXET 3aBUCETb OT PA3NUYHbIX KOHCTPYKTUBHBLIX OCOOEHHOCTEN MaLLWHbI, MTPUMEHSEMbIX N8 TOrO, YTOObLI MalmHa
MOrmMa NPOTUBOCTOATHL BO3AEVNCTBMIO aHOMATNbHbIX AnHamudeckux cur. Takum obpasom, yposeHbs OCTAHOB, kak npaeu-
no, 6yget ogHVM U TEM XKe ANA MALIVH aHANOMMYHbIX KOHCTPYKLUUIA 1 He ByaeT cBA3aH ¢ 6a30BOW NUHMEN.

Becnegcteue MHOroobpasuns malunH pasnuyHbiX KOHCTPYKUMIA He NPedcTaBnAeTCs BO3MOXHbLIM 4aTb YETKOE PYKO-
BOACTBO No TouHoMy ycTaHoBneHwo yposHst OCTAHOB. O6biuHo yposeHs OCTAHOB ycTanasnueaioT B npegenax 30H
C vnn D.
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NpunoxeHue B
(pexomeHgyemoe)

On peaerneHue NIMepsaeMbiX napamMeTpoB

B.1 MpuuuHbl BUGpauum Bana

Konebanua niobon YacTy BpalalowWwerocs Bana XapakrepusyloTes TPAeKTOpren OBWKEHNS LEHTPanbHON TOYKM
COOTBETCTBYIOWETO CEYEHUs Bana. TUMMYHasa TPaeKkTopusa OBWKEHWA npveedeHa Ha pucyHke B.1. dopma Tpaektopumn
3aBUCUT OT AIMHAMUYECKUX XapaKTEPUCTYK Bana, NOALWMNMHVKOB 1 ONOP NOALLINMHUKOB NNyt (pyHAaMeHTa, NONOXeHUs pac-
cmaTpvBaeMon YacTu Bana BAOMb OCY pOTOpa v BrAa cvn, Bo3byxaarowmx subpauuio. Hanpumep, ecnu BoiHyXgaoowas
cuna AevcTBYeT Ha KaKkOW-TO OQHOW 4acTOTe, TPAeKTopua umeeT hopmy SMnurca, KOTOPbIA NPy onpegeneHHblx 06cTosa-
TENbLCTBAX MOXET NPEBPALLATLCA B OKPYXKHOCTb UK OTPE3OK NPAMOWA, a Bpems, Tpebyoueecs LeHTpansHOW TO4Ke Bana
ANst COBEPLUEHNS OLHOrO NOMHOro 06opoTa no 3NMNUNCy, paBHo NEpUoLy AeNCTBUA BbiHyXaaowen cunbl. OgHa ns Ham-
fbonee BaxHbIX NpUYUH BUGpauuy — gucbanaHc poTopa; B 3TOM Cly4dae yacToTa BO3byOeHus paBHa yacToTe Bpaile-
Husi Bana. OpHako BO3OyxXOeHWEe MOXET OblTb BbI3BAHO W APYTMMU NPUYMHaMM, HaNpuMep acuMmeTpUHHOCTLIO
NOMEpEeYHOro CeYEHNsa poTopa; Npyu 3TomM BO3DYXKZEHME NMPONCXOANT Ha YacToTax, KpaTHbIX YacToTe BpalleHus. Ecnu
BUOpauns ABNAETCA CNeacTBMEM, Hanpumep, JeNCTBUS HEeYCTONYMBOTO CamOBO3DYXOEHNS, BUL TPAeKTOpUM yxXe He
ByLeT Takum NPOCTLIM, 8 MOXET U3MEHSATLCS OT Nepuoa K nepuogy 1 He ob6sA3aTenbHO npeacTasnaTs cobon cymmy rap-
MOHVK KakON-nnbo wacToTsl. B oblem crnyyae npuyanHon Bubpaumm moxeT BbiTe MHOXECTBO (DAKTOPOB, YTO 0O6yCcnoenu-
BAET MOABINEHNE TPAESKTOPUM CIOXHOW (POpMbl, npencTasnsowen cobon BEKTOPHYIO CyMMY OTKIMKOB Ha OencTBue
KaXJO9 BbIHY>XOAtoWeN CUnbl.

yi Tpaek'ropvm ABWXeHUA Bana

N x(D)

X o
Ocu koopanHat y y(®)

¥ %

O — cpefHee nonoxeHue Tpaektopuu; K - MIHOBEHHOE NONOXKEHWE LeHTpa Bana; ;, )_/— cpefHee 3HadeHue nepemeLlleHus sana;
x(t), y(t) — n3meHsLWMECs CO BpEMEHEM 3HaYeHns nepemMeLL.eHns Bana

PucyHok B.1 — Tpaektopust oBUxeHust Bana

B.2 UsmepeHusn Bubpauuu Bana

Onsa noboro yyacTka ocu Barna TPaeKkTopusi OBUXEHUS MOXET ObiTb onpeerneHa no pesynbTataMm U3MepeHuit ¢
NOMOLLBIO ABYX AaTuukoB BMOpaLmy, yCTAHOBMEHHbLIX B Pa3HbIX paguanbHbIX NNOcKoCTaAxX nog yrnom 90° apyr x apyry
(pasHeceHve Ha 90° ABNAETCA NPEANOYTUTENBHBIM, OHAKO HEBONbLLLNE OTCTYMNEHNA OT 3TOTO 3HAYEHUA HE NPUBEAYT K
cepbesHbiM owmnbxam). Ecnu yron mexay oCsiMy YyBCTBUTENbHOCTY SAaTHMKOB CYLECTBEHHO oTrmyaeTcs oT 90°, Heobxo-
OVIMO OCYLIECTBUTL BEKTOPHOE Pa3oXeHNe pe3ynsTaToB U3MEPEHWI N0 OPTOroHanbHbLIM HanpaeneHvaM. Ecnv nocpe-
OCTBOM JaTuyka U3MepsatoT abconioTHyo Bubpaumio, nonyyaemas Tpaektopus 6yaet npefctaBnaTb coOBoR abComoTHY0
TPAEKTOPUIO BaNa, He 3aBUCALLYIO OT BUOpaLmmn HEBPALLAIOWMXCA YacTen MawnHbl. Ecnu nocpeacTBom gaTymka nameps-
10T OTHOCUTENBHYIO BUGpaLIMIo, NoNnyyaemMas Tpaekropusa OygeT npeactaBnsaTe COO0N TPAEKTOPUIO Bana OTHOCUTENbHO
TON YaCTV KOHCTPYKLN MALLVHbI, Ha KOTOPO YCTaHOBIEH JAaTUuK.

B.3 Usmepsemble napamMeTpbl

B.3.1 CpepHee nonoxeHue Bana

CpeaHee 3HadeHne BubponepemetleHus Bana (x, y ), onpeaenseMoe B CUCTEME ABYX 3aJaHHbIX OPTOrOHANbHbLIX
KOOPAMHATHBLIX OCe#l OTHOCKUTENBHO HEKOTOPOW TOUKM oTcueTa (pucyHok B.1), nonyyaioT B pesynbTaTe MHTErpUpoBaHus
nepeMeLLeHns nNo BpeMeHy

8
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x|

1 (B.1)
=— t)dt,
tz —_ t1 J.t‘l X( )

YZLJ.;Z J (). (B.2)

ty—t

roe x(f) v y(t) — v3ameHsowmecs Co BpEeMEHEM 3HAYEHNS NEPEeMELLEeHUS OTHOCUTENBHO LEHTPa KOOPANHAT;
(t,—t,) — nepuopg BpeMeHu, MHOTO GonbLluMin Nepuoa CaMon HN3KOHACTOTHOW cocTasnstowen subpauum.

B cnyuyae namepennn abcomnioTHon BUBpaumm LEeHTP KOOpAMHAT npeacTaBnseT cobon TouKy, (DUKCUPOBAHHYIO B
npocTtpaHcTee. [ing OTHOCUTENLHON BUBpaLmum 3Ta TOYKa COOTBETCTBYET CPEAHEMY 3HAYEHMIO NMOMNOXEHUS LIEHTParbHON
TOYKM BaNa OTHOCUTENbHO HEBPALLAIOWENCHA YaCTV MaLLVHbI B MECTE, TAE NPOBOJAT U3MepeHuna. MameHeHns nonoxenns
LieHTpa KoopanHaT mMoryT BbiTe 0BycnoBneHsl psagoM (pakTopos, cpeay KOTOPbIX U3MEHEHWE MOMOXEHNS NMOALLNITHUKA
(tbyHOameHTa), U3MEHEHNE XapaKTEPUCTYK CINOS CMA3KMN B MOALWITHYKE W T.4., U NPOUCXOASAT, Kak npaeuno, bonee mea-
NEHHO MO CPABHEHMIO C NEPHOaAaMy HacTOTHbIX cocTasnaowmx x(f) wn y(t).

CnegyeT OTMETUTB, 4TO B OOWEM CryYae NnonyyeHHOe B PE3ynbTaTe MHTErPUPOBaHUS MO BPEMEHN CPELHEe Nnono-
XEHWe NO KaXOOMY N3 HanpasneHnin OTNMYAETCS OT MOMNyCcyMMbl MAKCMMAarbHOTO M MMHMMANbHOTO nepemeLleHni (pucy-
Hok B.2). Ho ecnn Bubpaums Bana coOepXuT EOVWHCTBEHHYIO YACTOTHYIO COCTaBMNAIOWYIO U WU3MEHAETCA no
CYHyCcOUAansHOMY 3aKOHyY, TPaeKTopus LeHTpa Bana OygeTt annunTu4eckon u cpegHee rno BPemMeHn 3HavyeHune B nobom
HanpagerneHuy namepenuni GygeT coBnagars € NMONyCyMMOR MakCHMarbsHOro Y MUHUMAanbHOTO NepemMeLLeHui.

B.3.2 Pazmax BubponepemelieHus

MapameTpamu, npeacTasnaoWMMY NEPBOOHEPEAHON MHTEPEC NpY n3MepeHnax snbpaumn sana, ABMATCA Te,
KOTOpblE ONUCLIBAIOT (hopmy ero Tpaextopuu. Ha pucyHke B.2 nzobpaxeHsl TpaekTopus ABVDKEHUS Bana v curHarnsl BuG-
pauun, N3MepeHHble C NOMOLLLIO ABYX AaT4MKOB A N B, pacnonoxeHHbix nog yrnom 90° apyr K apyry.

Oatuuk B

Ya

CurHan patumka A
L

Oatumk A

xY

X, y — HENOABWXHAs cucTema koopanHat; O — cpegHee No BpeMeHW NONOXEHNE TPaeKTopun OpOUTLY; X, ¥ — CpefiHNe 3HaveHus nepe-

MeU.J'eHI/IIZ Bana, K - MFHOBEHHOE MOFIoXEeHUe LeHTpa Bana; P — nonoxeHue Bana npu ero MakCuMasnbHOM OTKIIOHEHWN OT CpedHero

NONOXEHUS, S1 - MIHOBEHHOE 3HaueHUe nepemelleHus Bana; Smax - MaKCUMasrnbHO€ OTK/IOHEHUE Bana OT cpedHero NOsI0XeHUs,;

S41+ Spy — MIHOBEHHbIE 3HAYEHUS MepemMeLleHU B HanpaBneHUsX U3MepeHuit 4aTuukoB A u B COOTBETCTBEHHO; S — p) max — MaK-

crMarnbHOe 3HavYeHne pasMaxa repemMeLleHus; SA(p —py SB(p — p)~ Pasmax nepemelleHus Bana B HanpaBseHnsx n3MepeHuii paTum-
KoB Aun B

PucyHok B.2 — Curnansl Bubpaumm, COOTBETCTBYIOWME ONpedeneHHON TPaeKTOpun ABMKEHNs Bana

MrHoBeHHOE 3Ha4YeHNe NepeMeLLeHNA Bana OTHOCUTENLHO CPELHENO NOMOXEeHNA S, 1 MIHOBEHHbBIE 3HA4YEHNA ero
NPOEKLUMNIA B NNOCKOCTH JaTunkoB A u B, S,, v Sg, CBA3aHBI MEXAY COBON COOTHOLLEHNEM

S?2=532,+5%,. (B.3)

3nadeHns S, Sy, M Sgy OyayT MSMEHATLCA BO BPEMEHW BMECTE C ABWKEHNEM LeHTpa Bana ro Tpaektopuu, u
COOTBETCTBYIOWMUM 06pa3om ByaeT N3MEHATHCS CUFHAI Ha BbIXO4E KaKAOro AaTuvka.
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MpumeyaHune — Ecnn Tpaektopus npeacraenseT COOON annunc, CurHarnsl C aT4MkoB ByayT YNCTbIMU CUHYCO-
MaamMu OHOW YacToThl.

Paamax nepemelleHns B NnockocT Aatunka A, Sy, ) ONPEAEensiioT Kak pasHOCTe MexXay MakCumanbHeiM
MUHVMArbHBLIM NEPEMELLEHUSAMM, U3MEPEHHBIMU 3TUM AaTYMKOM. TO e CaMmOe MOXHO CKasaTb B OTHOLWEHUN napameTpa
SB(p_p) anst gatyuka B. AcHO, YTO 3Ha4YeHust SA(p_p) " SB(p_p) He ByayT paBHbl 1 B obuiem cnydae 6yayT oTnnyaThest OT
aHanorMYHbLIX U3MEPEHWN, COENAaHHbLIX B APYIMX pagnarnbHbIX HanpasneHusx. Takmm o6pasom, 3HaveHve pasmaxa nepe-
MELLEHUST 3aBUCUT OT HanpaBreHns, B KOTOPOM NPOBOAAT N3MEDPEHNE.

MockonbKy N3MepsieMble apameTpbl He 3aBUCST OT abCOMIOTHOTO 3HAYEHNS CPELHEro NONOXeHVs Bana, B usme-
PEHNAX CPEeAHEro nonMKeHnsa HeT HeobXoanMocCTy.

3HauMTENBHO TPYAHEE ONpefennTb MaKCHManbHOe 3HAYEeHVEe pa3maxa NepemMeLleHns n COOTBETCTBYIOWEE emy
YINoBOE NOMNoXeHne sana Ha opbute (cm. pucyHok B.2). Ha npakTvke 3TOT napameTp annpoKCUMMUpPYOT C TOMOLLbIO ApY-
rMx napameTpoB, Kak ykasaHo B B.3.2.1 — B.3.2.3. [Ina nony4yeHns bonee TOYHON OLEHKM Heobxoanmo noppobHoe
ncenegosanne (hopMbl TPAEKTOPUK, HanprMep ¢ NOMOLWbIO ocuunnorpacda.

B.3.2.1 Metop A. CpepgHexBagpaTVyHOE Pa3MaxoB NEPEMELLEHNA, N3MEPEHHbIX B ABYX B3aVMHO NMEPneHOunKy-
NAPHbLIX HaNpaBneHnsx

3HaueHve S(p_p) max MOXHO annpoKCUMNPOBATL CMEAYIOWMM BbIDAKEHNEM
_ [<2 2 (B.4)
Sp—pmax =y Sip—p) + Sap—p):

BoipaxeHue (B.4) B criyyae npeobnagaxus B cnektpe Bubpauny o6opoTHON YacToTsl ByaeT, Kak npaBuno, A4aBaTth
3aBbILLEHHYIO OLEHKY S )., C MAKCHMAamNbHOM NOTPELHOCTEI0 NPUbnuanTensHo 40 %.

MakcumansHas norpeLHOCTs MMEET MECTO B Cry4Yae KPYroBON TPAEKTOPUN 1 NOCNEedoBaTeNbHO YMEHBLLIAETCS MO
Mepe CnIoWmnBaHnsi TpaekTopum, obpallasics B HyNb, KOrga TPaeKkTopusi NpeBpalLlaeTcsi B OTPE30K NPSAMON NYHUN.

B.3.2.2 Metop B. MakcumansHoe U3 pasmaxoB NepemeLeHnin, N3MEPEHHbIX B 4BYX B3aVMHO NeprneHankynapHbIX
HanpasneHnsax

3HaueHue S MOXHO anmnpoKCYMUPOBATL OLHVM U3 CreAYIOWMX BbiDaXKeHN

S(p—p)max = Sa(p—p) WM S(p_pymax = Sa(p—p), (B.5)

B 3aBUCUMOCTY OT TOTO, KAKOE U3 NMONyYEeHHbIX 3Ha4eHnn 6onbLue.

BoipaxeHue (B.5) B criyyae npeobnagaxus B cnektpe Bubpauny o60poTHON YacToTsl ByaeT, Kak npaBuno, A4aBaTth
3aHVDKEHHYIO OLIEHKY S, o, C MAKCUMarbHOM NOrPELIHOCTbI0 NpubnuanTensHo 30 %.

MakcumanbsHas norpeLHoCTb UMEeT MECTO NS TPASKTOPMM B BUAE OTPE3Ka NPAMONA NUHUM 1 NOCNEA0BaTeNbHO
YMEHbLIAETCSH NPU CTPEMIeHMM hopmbl OPBUTBI K OKPYXKHOCTY, NPEBPAaLLasch B HYMb ANA YNCTON OKPY>KHOCTY.

B.3.2.3 Mertog C. Namepenne S

MrHoBeHHOE 3HaYeH1e nepemelleHus Bana S, BLIMUCTAIOT No pesynbTatam usmepenuii S, u Sg, cornacHo gop-
myne (B.3). 3naveHne S, GyaeT MakcuManbHbIM, KOTAA UEHTP Bana HaxoauTes B ToUke P (cM. pucyHok B.2). 310 sHave-
Hue 0603HaYaloT S . W BIMUCIIAIOT Mo (hopmyne

Smax = [S1(lmax = U[SA OF + [sB(t)ﬂ , (B.6)

max

p—p)max

Touka TpaexkTopum, cooTseTCTBYOWan S ., He 06A3aTeNLHO JOMKHA COBNaaaTh C TOYKOW, B KOTOPON S, v Sy
MPUHUMAIOT MaKCUMarnbHble 3Ha4YeHUs. [INsA KaXgon KOHKPDETHOWN TPAeKTOpUM CYLLIECTBYET OOHO 3HadeHne S, .., KOTopoe
HE 3aBUCKT OT NONOXKEHNN JATYNKOB BUOpaLMK NPY YCIIOBUM, YTO MOMNOXKEHNE LIEHTPA KOOPANHAT OCTAETCA HEM3MEHHbIM.

3HaueHne S MO>HO annpoKCMMNPOBaTh CIEAYIOLLNM BbIPpaXeHNem

S(p—p)max =28 ax- (B.7)
BoipaxeHnue (B.7) paeT To4HOE 3HaueHue, Korga Bubpauns CoOaepxnT TONbKO OfHY YaCTOTHYIO COCTaBnsowyto. B
DONbLWWHCTBE APYTUX CIyYaeB BblpaKeHue OyaeT 0aBaTh 3aBbILLEHHYIO OLEHKY S KoTopas bygert 3aBuceTsb OT
rapMOHUYECKOro cocTasa Bubpauum.
CriegyeT oTMETUTL, YTO ANA onpeaenenua S, . HeoBX04MMO 3HaTb CPeaHEee Mo BPEeMeHM 3HaUeHre nepemellie-
Hust Bana. Takum obpasom, usmepeHne S BO3MOXHO TOMBKO NPU NOMOLLN U3MEPUTEbHBIX CUCTEM, KOTOPBIE NOMUMO
M3MEHSIOLLMXCS CO BPEMEHEM NapameTpoB MOTYT USMEPATL U NX CpefHee 3HaveHne. Kpome Toro, Buluncnenune S, . Ha
OCHOBE CUTHaroB, CHATLIX C ABYX AATYMKOB, NPeAcTaBnsaeT cOOON OTHOCUTENBHO CMOXHYIO BEIUNCIIUTENBLHYIO NPOLEAY-
py, TPebyoLyI0 NPUMEHEHNS CreLMansHON annapaTypsl.

p—p) max

(p—p)max®
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MpunoxexHue C
(pexomeHagyemoe)

CpeacTea nsmepeHuit, UCNOMb3yembie ApKU UIMEPEHKUAX OTHOCUTErNbHOW U abconTHON BUbpauun
Bana

C.1 Obwue nonoxeHusn

Mpy namepennsx nonepeyvHon Bnbpaumnm Bana obbI4HO NCNOMbL3YIOT TPV BUAA N3MEPUTENbHBIX CUCTEM, KKABIA 13
KOTOPbIX obecneunsaer namepeHna B O4HOM 1IN B AByX HanpaesneHnsax. B N3MEPUTENDBHYIO CUCTEMY OQHOTO BUAA BXO-
AAT BECKOHTaKTHbIE OaTyYnKn, N3aMepanune OTHOCUTENbHbIE NepeMelleHna MexXxXay Banom N nogunnHUKOM,; B NaMmepu-
TENbHYIO CUCTEMY OPYroro eujga — covetaHne 30H40B C JaTYUKamMn MHEPLMOHHOTO Tnna and namMmepeHnsa abcontoTHOroO
nepeMeLLeHVst Bana; n3MepuTerbHbIe CUCTEMbI TPETHErO BUAa oBecneumnBaioT namepeHmne abconioTHOro nepeMeLLeHns
Bana crnoXXeHnem BbIXO4HbIX CUTHAanNoB C 4aTynkoB BeCKOHTaKTHOTO 1 NHEPLNOHHOTO TnNa, YCTAHOBNEHHbIX HA KOHCTPYK-
LM MalVHbI (HanpyMep Ha Kopnyce NnogLLVnHUKa).

MpumeyvaHne — B npumepax, npuBegeHHsix B C.2—C.4, pacCMOTPEHO NPUMEHEHVE ABYX OATYMKOB, Pacnono-
KEHHbIX B OOHON NMNOCKOCTY, NEPNEHANKYNAPHON K ocu Bana, nog yrmom 90° apyr k gpyry. OgHako B psiie criyyaen ObiBaeT
AOCTaTO4HbIM NPOBOANUTL N3MEPEHUA B O4HOM HanpasneHum (cm. 3.3).

C.2 Cucrema namepeHU OTHOCUTENBHOTO ABUXKEHUA (AaTYuky 6GECKOHTaKTHOrO TMna)

MamepuTensHas cucTema, NCnonb3yemas npy n3MepeHusx BKEHUsi Bana OTHOCUTENBHO 3MEMEHTOB KOHCTPYK-
LM MaLlLvHbl (Hanpumep Kopnyca nogwnnHuka), npueegeHa Ha pucyske C.1. Cuctema cocTonT ns 6ECKOHTaKTHOTO gar-
yMKa, YCTPOWCTBA COrMacoBaHns U CHMTLIBAIOLLETO YCTPONCTRA.

1 — paT4UnMK 6ECKOHTaKTHOTO TUNA; 2 — YCTPONCTBO COTNacoBaHus; 3 — CHUTbIBatoWee YCTPONCTBO; 4 — OOMONHUTENbHbIE BLIXOAb! AN
CUCTeM aHanunaa u KOHTpons; 5 — san

PucyHok C.1 — CxemaTnyeckoe nsobpaxeHne CUCTEMbl U3MEPEHUN OTHOCUTENBHOTO ABWKEHWSA C UCTIONb30OBAaHWEM aT-
UNKOB BECKOHTAKTHOTO TUna

Bo Bpemsi nepBoOf yCTaHOBKYM JaTuvKa XenaTtenbHO NPOBECTY HAa MecTe KanubpoBKY ero BbIXOLHOTO CUrHana B
3aBMCYMMOCTY OT pasHbIX 3HaveHui 3asopa. CnegyeT OTMETUTb, UTO AN pasHbIX PEXMMOB paboTsl MallnHbl cpegHee
3Ha4eHWe 3a3opa MOXeT U3MeHATLCA. [1oaTomy Heobxoamo ybeanTbes, 4To B NOGOM pexvme gatunk paboTtaeT B npe-
Jenax nNnMHenHoro ananasoHa n3MepeHni.

IMpy n3mepeHusax ¢ NoOMOLIbID BECKOHTAKTHOrO gaTuvka cnegyeT y6eanTbes, U4TO €ro BbIXOAHOWN CUrHan 3aBUCUT
TONBKO OT BUBpaLum Bana n 4To Ha TOYHOCTb U3MEPEHUN HE BNUSET HanMume HaxO4swmxcs nobnnsocty npoBoOasLLNX
MaTepuanoB UM MarHUTHLIX NOMNewn.

PexomeHayeTcs, 4TOObI 3MepuTenbHas cuctema obecneyvsana BO3MOXHOCTb U3MEPEHNI KaK NepeMEHHbIX 3Ha-
YeHW nepemMeLleHnii BO BCEM 3a4aHHOM AMana3soHe 4acToT, Tak Y CPeAHEro nonoXeHust Bana OTHOCUTENMbHO OMOPHO
KOHCTPYKUMYW. 3TO NO3BONSET BbIGpaTh HYXKHOE CpeHEES 3HAYEHME 3a30pa U OLeHNTbL BMeHUs Bana Ha HU3KNX CKOPOCTSIX,
KOrga nosefeHne crnost CMasku CTabunbHo, a LeHTpobexHbIe 3(PMDEKTH HE3HAUNTENBHDI.

M3mepeHne OTHOCUTENbHBLIX NEpeMEeLeHUI JONYyCKaeT s NPOBOAUTL U C NMOMOLbLIO APYTMX CUCTEM, Hanpumep ¢
NMOMOLLBLIO JAaTHYUKOB-30HO0B.

Mpumevarnne — MNpyuHTepnpeTaunm pesynsTaToB U3MepeHn BMeHnn cnegyeT UMETh B BUAY, UTO Ha HUX MOT-
11 OKasaTb BMUSAHNE, HANPUMeEp, BPeMEHHbIN Npornd poTopa, HeyCTONYMBOE LBUXKEHNE WENKN Bana B 3a30pe nogwnnHm-
Ka, OCeBble NnepemeLleHus Bana u ap.

C.3 Cucrema namepeHu# abCconTHOro ABUKEHUA (JaTUNKU-30HAbI B COUETAHUM € AATYMKAMU UHEPLINOH-
HOro Tuna)

MamepuTensHasi cuctema, ncnons3yemas Aanst uamepeHnin abconoTHOro ABVXXEHVST Bana, NpuBeeHa Ha pyUcCyH-
ke C.2. Cuctema COCTOUT U3 MHEPLIMOHHOTO gaTuvka (OaT4MK CKOPOCTY UMK akCcernepoMeTp), yCTaHOBIMEHHOro Ha aar-
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1 — [BaTUMK-30HL; 2~ 0aTYUK UHEPLMOHHOIO TUNa; 3 — yCTPONCTBO COMMAacOBLIBAHUS; 4 — CHUThIBAKOLLEES YCTPOUCTBO; 5 ~— [ONOMHU-
TernbHbie BbiIXOAb! N5 CUCTEM aHaNNU3a K KOHTPONs; 6 — 3MeMeHTbi KOHCTPYKLMY MaLUWHbI; 7 — Bar

PucyHok C.2 — Cxema CUCTEMbI M3MEPEHUI aBCONOTHOIO ABUXEHUS C UCNOMb30BaHMEM JATUMKOB-30HA0B U JAaTYMKOB MHEPLIMOHHOTO
TMNa

YUK-30HI, OﬂOpHOVI cUCTeMbl JaTunka-3oHga, obecneunBaiouen BO3MOXHOCTb HaKOHEeYHUKY 30H4a TOYHO crnegoBaTh 3a
ABVXEeHUeM Bana, n CYMTbIBALLLEro yCTpOVICTBa.

] pnmMmevaHne — ﬂpm NOMOLLYM BAaHHOW CUCTEMbI HEMb3sI NPoOBOANTL N3MEPEHNA CPEAHETO NONOXeHNA Bana oT-
HOCUTENBHO KOHCTPYKLNY MaLLUHbI.

MexaHnusm 30H4.a JOMKEeH TOYHO nepegasars konebanusa Bana Ha MHEPUMOHHBIA JaT4yuK, He gonyckaTs gpebesxa-
HUS 30HAa, @ ero COBCTBEHHbIE YaCTOThl HE JAOIMKHbLI CKaXaTb Pe3ynbTaThl udmepeHun Bnbpalmy Bana B 3aaHHOM ava-
nasoHe 4acToT.

BbIxogHOW curHan gaTuvka MHEPLIMOHHOTO TUMa JOIMKEH NPOXOANTb Yepes YCTPONCTBO COrnmacoBaHus, KoTopoe
ofecneunBaeT TOYHOE N3MEPEHUE NEPEMEHHOIO 3HaUEHUs nNepemeLLeHvs Bana.

C.4 Cuctema ans uamepeHusa abconoTHOro ABMXEHUA (CoYeTaHne BAaTYMKOB 6€ CKOHTAKTHOTO U MHEPLIMOHHOTO
TMNOB)

WamepuTenbHasi cucTemMa, UCnonb3yemas ans uamepeHut abconioTHOro ABVXKEHUS Bana (KOTOPYIO MOXHO, Kpome
TOTO, MPUMEHSTL NS N3MepeHnst abCOMTHOTO ABWKEHWST KOPTyCa NMOALWIHYKA N OTHOCUTENBHOTO ABVIKEHUS Bana),
npueegeHa Ha pucyrke C.3. Cucrtema cocTonT n3 BECKOHTAKTHOTO JAaTYMKa OTHOCUTENBHOTO NMEPEMELLEHUS, NHEPLNOH-
HOro Aaruuka (gaTymka CKOpOCTY UMy akcernepoMeTpa), yCTpONCTBa COrMacoBaHus Y CHNTBLIBAIOLLETO YCTPONCTBA.

1~ 0ATYUK UHEPLMOHHOTO TUMA; 2 — OAaTYUK 6&€CKOHTaKTHOro Tuna; 3 — yCTPOWCTBO COrMacoBaHus; 4 — CUUTbiBAIOLLEE YCTPOUCTBO;
5 —— DOMONHUTENbHbIE BbIXOAb! 1% CUCTEM aHaNu3a U KOHTPOnNs; 6 — 3NeMeHTbl KOHCTPYKUUWM MaLlWHbI; 7 ~— Ban

PrcyHok C.3 — Cxema cuctembl nameperHnin abconioTHOroO ABMKEHNA C NCMIOMNb3OBAHNEM AaTUYNKOB BECKOHTAKTHOIO #
NHEPLIMOHHOIO TUNOB
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Ob6a pgaTuymnka JOMKHbI ObITh YCTAHOBMEHL! HA OOLEN KECTKON onope paaoM Apyr ¢ gpyrom, 4tobel obecneunTs
BO30ENCTBME Ha HVUX OGHON U TOW e BUOpaunmy 3nemMeHTOB ONOPHON KOHCTPYKLMW MALLVHBI, U Takum 06pasom, 4Tobel nx
OCY YYBCTBUTENBHOCTH Bbinyt napannensHel mexgy cobon.

YacTb cucTembl, BKMoYawwas gaTuvku DECKOHTAKTHOroO Tvna, aHanorudHa ykasanHo#t B C.2 n obecneuvBaer
BbIXOQHON CUrHar, NPONOPLMOHanbHbIN OTHOCUTENbHOMY NEPEMELLEHNIO Bana, a TaKkKe BO3SMOXHOCTE YCTAHOBMNEHNS
HeoBxooMMOro 3asopa. BeIXogHOW curHan SBNAeTCsa pesynbTaToM CrOXEHNS ABYX ABWXXEHUI: OBVXXEHUS Bana v ABWKe-
HYS 3NEMEHTA KOHCTPYKLMM, HA KOTOPbIN YCTaHOBMNEH BECKOHTaKTHBIN aTHmK.

BeIxOgHOM cyrHan MHEPLMOHHOTO JAaTuYnka, NPOonopLMOHanbHbIA OBKEHWNIO 3NEMEHTA KOHCTPYKLMK, Ha KOTOPbI
OH YCTaHOBITEH BMECTE C DECKOHTAKTHBIM JATYMKOM, NOABEPraloT COOTBETCTRYIOWEN 06paboTke ANA NONy4eHns curHa-
na nepemetyenns. llocne 3Toro curHan CymmupyoT B BEKTOPHON hOpMe C CurHanom BeCKOHTaKTHOro gartyuka, obecne-
uMBasA TOYHOE M3mepeHue abcomoTHOro ABwmkeHns Bana. Cnegyet OTMETUTDL, YTO KaKAbIM 3NEeMEHT U3MEPUTENBHON
CUCTEMbI MOXET UCKaXaTb aMInUTYAHble U (Pa3oBble COOTHOLEHUST UCXO4HbIX CUTHAMNOB, NO3TOMY Nepes, BEKTOPHbLIM
CMNOXEHVEM CUFHANOB OHW JOMXKHbI ObITh COOTBETCTBYIOLWMM 0OPAa30OM CKOPPEKTUPOBaHLI. [1py MOMOLLM SaTYNKa MHEPLIM-
OHHOTO TUMa MOXHO TaKKe U3MEPATb abCOMOTHYIO BUOPALMI0 HEBPALLAILWLEroCs 3MeMeHTa KOHCTPYKUMKM (Hanpumep
KOpryca nogLwmnnHmka).

[aHHasa namepuTensHas cucTeMa AorxHa obecneunBaTb CHMTbIBAHWE CPELHEero 3HayeHWs NMONoXeHusa sana
OTHOCMTENBLHO OMOPHOW KOHCTPYKLMM U NMEPEMEHHBIX 3HAYEeHU abCoOMNIOTHOrO NepemMeLleHns Bana, KOTopoe ABMSAeTcs
CYMMOW abCOMOTHOTO ABVXEHUSA ONOPHON KOHCTPYKUNM U OTHOCUTENBLHOTO ABVDKEHWS Barna.
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Npunoxenue D
(cnpaBo4HOE)

BekTOpHbIV aHanNuM3 N3MeHeHUn B curHane Bubpaunmu

B npunoxenun A npueedeHbl KpUTEPUN OLIEHKM COCTOSHUA HA OCHOBE M3MepeHui napameTpa Bubpauun Bana B
YCTaHOBUBLLEMCS pexnme paboTol MaLWMHBI M MOBLIX N3MEHEHNI 3HaYEeHWI 3TOro napameTpa. OgHaKO HEKOTOPbIE N3me-
HEHWS B COCTOSIHUW MaLLIVIHBI MOXHO BbISIBUTB TOMBKO C NMOMOLLLI0 BEKTOPHOTO aHanu3a OTAeNbHbIX YHaCTOTHbLIX COCTaBNs-
owmx Bubpaunn.

D.1 O6wme nonoxeHusn

OBwui cTaumoHapHbIn curHan Bubpauny, u3MepeHHbI Ha BpallalowemMcs Bany, UMeeT CIOXHYI0 npupogy u
COCTOMT 13 psifa OTAENbHbLIX HACTOTHBLIX cocTaBnsowmx. Kaxgas n3 coctasnsiowmx onpeaensieTcsi CBoei COOCTBEHHON
YacTOTOW, aMNINNTYLON M (ha30# OTHOCUTENBHO HEKOTOPOH 3aaHHON TOYKM oTeHeTa. O6bluHOe 06opyaoBaHve ansa snb-
PaLMOHHOIO KOHTPONSt M3MepsieT 3HadeHue obuwiero curdana subpaumm, He pasgensisi ero Ha OTAelNbHbIE YaCTOTHbIe
cocTasnsowye. OaHaKko NCNONb30BaHNe COBPEMEHHOTO ANarHoCTn4eckoro obopyaoBaHuns no3sonseT npoBoanTb aHa-
N3 CIMIOXKHOTO CUrHana u OnpegenaTe aMmnnuTygy u asy Kaxgon cocTaBnsaowen.

N3meHeHnns OTAernbHbIX COCTaBMANWMX, KOTOPble MOTYT ObiTb BECbMa 3HAYNTENMbHBIMU, nerde OBHapyxuTb,
Habnogas 3a u3aMeHeHrem COOTBETCTBYIOLLENO BEKTOPA, HEXENY 3a n3aMeHeHveM Bubpauum B LUMPOKOW NONoCce 4acTorT.

D.2 BnaxHocTb npeacTaBneHus MHpopmaLm B BEKTOPHOM BUAE

Ha pucyHke D.1 npuBegera guarpamma B nonspHbIX KOOpAMHATAX, KOTOPAsA UCTIONb3YETCs ANA O4HOBPEMEHHOTO
OTOBpaxKeHns B BEKTOPHON (pOpMe amrnnTyabl v hasbl OGHON U3 HaCTOTHBIX COCTABNAILWMX CINOXKHOIO curdana snbpa-
umn.

BexTop A, COOTBETCTBYET UCXOAHOMY BUEPALIMOHHOMY COCTOAHMIO B YCTAHOBUBLUEMCS PEXUME, T.€. B 9TOM Pexu-
me amnnutyga snbpauum pasHa 30 mkm, a pasa — 40°. Bektop A, COOTBETCTBYET BUGPALIMOHHOMY COCTOSIHWIO, KOTAa B
MaLLVHE NPOU3OLINN HEKOTOPbIE N3MEHEeHNs; aMmnnuTyaa subpauun pasHa 25 mMkm, a pasa — 180°. Takum obpasowm,
XOTs amnnuTyaa subpauny ymeHbluMnacs Ha 5 MKM, UCTUHHOE M3MeHeHne Bubpauuy npeacraBnsaer BEKTop A,—A,,
umeowmn amnnutygy 52 mxm, T7.€. B 10 pas Boiwe, Yem npu npocToM CPaBHEHUN amnnuTyA,.

OTOT npumep UNMOCTPUPYET OTPAHUHEHHOCTb KPUTEPUS OLIEHKM COCTOSIHWSA MO U3MEHEHWIO YPOBHS BUOpaLuu,
OCHOBBIBAIOLLLErOCS Ha M3MEPEHNSAX TOMNbKO amnnutyg subpavmm.

D.3 KoHTponb 3a u3aMeHeHUeM BEeKTOPOB BuGpauuu

Mpumep, npusegeHHbin B D.2, nokasbiBaeT BAXHOCTb ONpegeneHns U3MEHEHNI BEKTOPHbLIX COCTaBMAOLWMNX CUrHa-
na subpauum. OgHako obuimii curHan BuGpawumm MoXeT BKITIOYaTb B Ce05 MHOXECTBO YaCTOTHLIX COCTABMAOWMNX, U YKa-
3aHHbIE N3MEHEHWS MOTYT HabnogaTbCst ANA KAXKA0N U3 HUX. Kpome Toro, KONU4eCTBEHHbIE N3MEHEHUS, HE IONYCTUMbIE
AN OOHON YacTOTHOM COCTaBNSIOLEN, MOTYT OKa3aTbCst BMOIHE npveMnembimMy ans apyroi. lMostomy B HacTosiLlee Bpe-
Msl HEBO3MOXHO YCTaHOBUTb KPUTEPUM OLIEHKM BUOPALIMOHHOTO COCTOSTHMSE NO U3MEHEHVSIM BEKTOPOB OTAENbHbIX Yac-
TOTHBIX COCTaBMSHOLMX, KOTOPbIE COOTBETCTBOBANY Obl 3a1a4amM HACTOSILLLErO CTaHAAPTA, NPpeHAa3Ha4YeHHOro, B NEPBYIO
ouepedb, ANst KOHTPONsi BUGPALMOHHOro COCTOAHNS Hecneuvanvctamy B obnactu subpaumu.
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ncxoaHbiii Bektop — [Al= 30 Mkm, o = 40°; BekTop nocne usmeHeruin — 1A [= 25 mkm, o = 180°; n3amMeHeHe aMMnnnNTyab
paunnt — Ay |— A= -5 mkm; — Ay — Al
Pucy D.1 — CpaBHeHVne V3MEHEHUN BEKTO pa v V3MEHEHU amnnuT yAbl BEKTO pa ana OTOersHOR 4acTOTHOWN

COCTaBnsoLIEN
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KnioueBbie criosa: BI/16an,I/1ﬂ, MaLlWHbIL, Bpawauinecd sanbl, UaMmepeHnd, oleHKa, KOHTPOINb, BI/16an,I/10HHOe
COCTOAHNE

Pepaktop T.A. JleoHosa
TexHuveckuii pegaktop B.H. [pycakosa
Koppektop B./. Baperuosa
KomnetotepHas sepctka /1.A. Kpyzosol

Cpano B Hatop 04.10.2007. TNopgnucaro B nevatsb 01.11.2007.  ®opmar 60x84%. bymara odcetHas.  Tapuutypa Apuan.
Meuatb odcetHasn. Ycen. neuw. n. 2,32, Yu.-usp. n. 1,90. Tupax 158 ak3. 3ak. 805.

Iryn « CTAHOAPTUHOOPM», 123995 Mocksa, ['paHaTHbiA nep., 4.
www.gostinfo.ru info@gostinfo.ru
Habparo so ®I'YT « CTAHOAPTUH®OPM» na MN3BM.
OTtnevataHo B counmane O YN «CTAHOAPTUHOOPM» — tun. «MockoBckui nevatHuk», 105062 Mockea, flsnuH nep., 6.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20

