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BBegeHue

CoBpeMeHHble MalLMHbl paboTaloT B YCOBUAX MOBbLILEHHbLIX CKOPOCTEN U Harpy-
30K, UCNbITbIBAA MPU 3TOM XECTKOE BO3OENCTBUE OKpYyXalLen cpeabl. TO CTano BG-
MO>HbIM, B OONbLUOW CTEMNEeHU, 3a c4yeT bonee adpdHEKTUBHOIO UCMNOMb30BaHMA MaTepla-
N0B, XOTS1 U COMPOBOXAAETCA MHOr4a NOBbILLEHHOW YYBCTBUTEMBHOCTLIO MALUWMH K OLIVD-
KaM B UX KOHCTPYKUUN U HenpaBuibHOW akcnnyatauuun. [na obecneveHna 6onee Hagex-
Hon 1 6esonacHon paboTbl MaLWNH yCTaHaBNMBaOT 6oniee XeCcTkue orpaHnYeHnsa ux BiD-
paumn.

OCT NCO 10816-1-97 ycTtaHaBnuMBaeT MeToAbl OLEHKM BMOPALMOHHOIO COCTGA-
HUS MaLIMH NO M3MEPEHNAM BUOpaLUuKM Ha HeBpallalwmxces Yactsax. OgHako cywecTByeT
3HaYMTENbHOE YMCNO MaLUWH, AN KOTOPbIX M3MepeHne BMOpauum TONbKO Ha KOPMYCHbIX
afieMeHTax, Hanpumep MNOALUUMHMKAX, MOXET OKasaTbCA HeLOCTAaTOYHbIM AS1S NOJIHOro
npeacTaBrneHnsa 0 BUOPALMOHHOM COCTOSIHUM MallUHbl. Takune MallunHbl OObIYHO MMEKT
HECKONbKO MOKMX pOTOPOB, BUOpaALUSA KOTOPbIX MOXET oKa3aTbCsl 6onee 4YyBCTBUTESbHOM
K UBMEHEHMIO COCTOSAHMS MaLUMHbL. Y MalUWH, NS KOTOPbIX NPeAnoYTUTENbHLIMAU SABIISKT-
Ccs namMepeHus Bmbpaumm Bana, XXeCcTkoCTb M Macca Koprnyca 0BObl4HO CYLLECTBEHHO MNpe-
BOCXOSAT aHasNornM4yHble XxapakTepucTmkm potopa.

[ns Takmx MaluvH, Kak napoBble U ra3oBble TypOVHbI U TypOOKOMMNpeccopbl, Kak-
Aas U3 KOTOpbIX MOXET MMETb HECKONbKO Mo Bubpaumm B gnanasoHe paboymx ckom-
CTEN, U3MEPEHMS HA HEBPALLAOLLNXCA YaCcTsaX MOMyT He AaTb TOYHOro npeacTtaBneHust o
BMOPALMOHHOM COCTOSIHUM MalUMHbI. B aTux crnyyasx gna KOHTpons BMOpauMOHHOIO ®-
CTOAHNA MOXeT noTpeboBaTbCA NpPOBeAEHNE U3MEPEHU NMBO COBMECTHO Ha BpalLao-
LNXCA M HEBpALLLAOLWMXCA YacTax, NMMOO0 M3MEPEHUS TOMbKO Ha BpalLarLMXCS 4YacTax

MaLlunH.



FOCT P UCO 7919-1-99

MeToa OLEHKM BMOPALMOHHOIO COCTOSIHUA, YCTAHOBIEHHbLIM B HACTOSLEM CTaH-
aapte, gononHgaeT yctaHoBneHHbin B FTOCT CO 10816-1. NMpn coBMECTHOM NPUMEHEHUN
yKas3aHHbIX CTaHOapTOB OKOH4YaTeSflbHOE pelleHne NPUHUMAKOT B COOTBETCTBUM C KPUE-
pueMm, KOTOpbI YyCTaHaBnMBaeT bonee XeCcTKkoe orpaHnvyeHne aganbHenLwen akennyaTtaymm
MaLUMWHbI.

N3mepeHna Bubpaunmn BanoB UCMONb3YOT B pas3fnyHbIX Lensax, HaymHasa ¢ obblyro-
ro KOHTPONSA 3a COCTOSAHMEM MalUMH NpW 3KcnfyaTaumm M B Npouecce UCMbITaHUA npu
npueMKe npoayKuMm U 3akaHymBasi AMarHOCTMPOBaHMEM MalUMH U NPOBEAEHNEM UCCre-
AoBaTeNbCKNX 3KCNEPUMEHTOB. HacToAwmMn cTaHgapT NPUMEHSIOT NPy KOHTPONEe COCTM-
HUS MaLLMH W B NPOLIECCE UX UCTIbITAHWUI NPU NPUEMKE.

KonnyecTBeHHbIE KPUTEPUN OLIEHKN BUBpauUmMmn yCcTaHaBnMBalOTCA B CTaHA4apTax Ha

MaLllHbl KOHKPETHbIX KI1aCCOB.
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rOCYOAPCTBEHHbIA CTAHOAPT POCCUNCKOU ®EOEPALIUU

Bubpauunn
KoHTponb cocTosiHMA MaluuH No pe3yribTataMm U3MepeHnn
BMOpaLMmM Ha BpallaloWwmxca Banax

O6GLwue TpeboBaHUA

Mechanical vibration of non-reciprocating machines.
Measurements on rotating shafts and evaluation criteria.

General guidelines

JaTta BBegeHus 2000-07-01

1 O6GnacTb NpuMeHeHus

HacTtoswmn ctaHgapT yctaHaBnuBaeT obwime TpeboBaHus K namepeHusm Bubm-
LMK, NPOBOANMbIM HEMOCPEACTBEHHO Ha BpaLLaloLNXCsa Banax, U MeToabl OLEHKN BUO@-
LMOHHOIO COCTOSIHMSI MaLUUH C y4eTOM

- W3MEHEHWN B NOBEAEHMN MALLUHbI;

- Hanu4umnsa YpeamMepHbIX ANHAMUYECKUX HArpy3oK,;

- KOHTpONS pagmarbHbIX 3a30pPOB B NOALLMMHUKAX.

Hactoawmn ctangapT pacnpocTpaHseTcss Ha U3MEPEHUs Kak abConoTHOW, Tak n
OTHOCUTENBbHOW BUBpaunn Bana n He pacnpocTpaHAeTCsl Ha OCEBYIO BMOpauuIo 1 yrioBble
kKonebaHus poTopa.

CTtaHgapT MCnonb3yloT NPy KOHTPOSE COCTOSHMS MallMH B NpoLecce UX 3KCnya-

Taumnm " nNpun nposBegeHunn NCNbITaHNN npun npuemMke npoaykumm Kak Ha MUcCnbiTatesibHOM

UspaHue ochuumansHoe
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CTeHAe, Tak N Ha MecTe aKcnnyaTauuu.

B cranHgapTe npuBedeH MeTod YCTaHOBMEHUA OrpaHUYeHun (PyHKLUMOHUPOBAHUA
MaLLUVHbI B 3aBUCMMOCTU OT YPOBHSA N3MepaemMon Bnbpaumn.

MNpnmevaHus

1 KpuTepun oueHkn onst pasfiMyHbiX KNaccoB MalluWH yCTaHaBMBalT B COO-
BETCTBYIOLWMX CTaHgapTax no mepe mx paspabdotkm (Hanpumep FOCT 27165, TOCT P
NCO 7919-3, TOCT P NCO 7919-4). MeToabl N0 onpeaeneHnto Takux Kputepues Npuee-
O€EHbI B npunoxeHunn A.

2 B HacTosilwem cTaHaapTe NpuMeHsieTcss TepMuH "Bubpauma Bana", nockorb-
Ky, B BOSbLUMHCTBE CriyvaeB, U3MEPEHNS NPOBOAAT MMEHHO Ha Banax MalluH, YTO He K-
KNoYaeT BO3MOXHOCTb MPOBEAEHNSA U3MEPEHUI Ha OPYrnX BpalLaltLMXCS 4acTax, ecnu
3TO oKaxeTcs bonee NpeanoiTUTESbHbIM.

B HacTosiwem ctaHgapTe npegnonaraeTcd, YTO KOHTPOSb COCTOSHMS MalUWH M-
BOOAT MO M3MepeHnsaMm Bubpaumm, NpoBeAEHHbIM B YCNOBUAX HOPMAsibHOMO pexuma f@a-
00Tbl MaLUMHbI.

Hactoswmn cTtaHgapT He pacnpoCcTpaHseTcss Ha MaluHbl C  BO3BpPaTHO-

nocrtynartesibHbiIM OBUWXXEHUEM.

2 HopmaTtuBHbIe CCbISIKK

B HacTosiLem cTaHgapTe MCNob30BaHbl CChINKM Ha crneaytolime ctaHaapThl:

FOCT 27165-97 Arperatbl napoTypbuHHbIE CTauMoHapHble. Hopmbl BUbpaunmnea-
nonpoBoaoB 1 obLwumne TpeboBaHUs K NPOBEAEHNIO U3MEPEHUI

FOCT NCO 10816-1-97 Bubpaumsi. KOHTpONb COCTOSAHUS MaLlUMH MO pesyrbTaTtam
n3MepeHuni Bubpaummn Ha HeBpallarLwmxcs Yyactax. Obwme TpeboBaHmA

FOCT P NCO 7919-3-99 Bubpaums. KOHTpOSib COCTOAHUSA MaLUWH NO pe3yrbTaTtam

n3mepeHnii BUbpauumn Ha Bpallawmxcs sanax. [NpombllLNeHHbIe MalLMHHbIE KOMMIEChI
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FOCT P UCO 7919-4-99 Bubpauus. KoHTponb COCTOSAHUA MalUMH NO pes3ynbTatam
n3MepeHut Bubpaunm Ha BpaLuatoLmxcs Banax. Fa3oTypOwHHble arperatbl

FOCT P NCO 10817-1-99 Cucrtemsbl namepeHmin Bmbpaunmn BpallaoLLmnXxcsl BanoBs.
Yactb 1. YcTponctBa Ansl CHATUS CUrHanNoB OTHOCUTENbHOM U abcontoTHOW Bubpaumm

BpalLlaloLLINXCS BaroB.

3 W3mepeHus Bubpauuu

3.1 Uamepsemble BENUYUHDI

3.1.1 BubponepemelieHne

MpeaonoyTMTENbHON BEMUYMHOWN, UCMNOSb3YEMOW NpU M3MepeHnsx Bubpauum Bana,
sBnsieTcs BUGponepemelleHune. Equnuua namepeHusi — mukpomeTp (1mkm = 10° m).

MpumeyaHne - BubponepemelleHne — BEKTOpHasi BENIMYMHA, NO3TOMY CPaBHEHMWE
ABYX BubponepemeLleHnin MoxeT notpeboBatb yyeTa pa3oBblIX COOTHOLUEHUN (CM. Nm-
noxexwue D).

OueHky BMOPALMOHHOIO COCTOSIHMS MalUMHbI NOSyYalT No pesynbTatam uamepe-
HUM KaK OTHOCUTENbHOro BMbponepemelleHns (BMbponepemMelleHne Bana OTHOCUTENBHO
HEeKOero KOHCTPYKTUBHOMO 3fiEMEHTa MaluWHbl, HanpuMep Kopnyca MOALUMMHKUKA), Tak U
abcontoTHoro BnbponepemelleHmst (BMOponepemMeLLeHne Bana OTHOCUTENBHO HEKOTOPOM
MHepumanbHonU cucTemMbl oTcyeTa). Npu yctaHoBNEHMN BUOPALMNOHHBLIX KPpUTEPUEB HE®-
XOOMMO YeTKO yKasblBaTb, Kakoe BMOponepeMeLLleHne UMeeTcss B BUAY: OTHOCUTESIbHOE
nnn abcontoTHoe.

Mpn n3mepeHumn kak abCconTHOro, Tak U OTHOCUTENBHOIrO BUBpOoNepeMeLLeHNiA on-

penensioT:
S(,.,) - Pasmax BubponepemeLieHns B HanpaBneHn N3MepeHuni;
S.. - MakcumanbHoe BuMOponepeMelleHMe Bana OTHOCUTENbHO CPefHero noso-

XeHunsA B NMIOCKOCTU VI3MepeHVIl7’I.
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CooTHoLEeHe Mexay AaHHbIMU NapamMeTpamm nNokasaHo Ha pucyHkaxB.1 n B.2.
MpumevaHne - B HacTosiwee BpeMsa Npy NPUMEHEHUN KPUTEPUEB OLIEHKU COCTGR-

HWS1 MCMOMb3YIOT MakcUMarnbHoe U3 ABYX pasMaxoBs BubponepemeLLeHmns S no name-

p-p)
peHnAamMm B AByX B3aMMHO NnepneHanKynAapHbIX HarnpaBJlieHUAX. BHOCﬂeD,CTBVWl, no Mepe K-
KonneHmna JKCnepuMeHTarnbHbIX OaHHbIX, oonee npeonovTuTeribHbiIM MOXET OKa3aTbCA

UCMonb3oBaHVe napameTpa S ornpeneneHHoro Ha pucyHke B.2.

p—p)max

3.1.2 [Omana3oH 4acTOT U3MepeHun

N3mepeHna oTHocuTenbHOM 1 abcontoTHOM BUbpaunn Bana crnegyet npoBoauTb B
LUMPOKOW NOSI0CE YacTOT, MNOSIHOCTBLIO OXBaTbIBAKOLLEN 3HAYMMYIO YaCTb YaCTOTHOIMO Chnex-
Tpa BMOpaumn MalUUHbI.

3.2 Buabl namepeHumn

3.2.1 U3mepeHMs OTHOCUTENbHOW BUOpauumu

N3mepeHna oTHOCUTENbHOM BUBpaUumn NpoBoasAT, Kak NpaBuno, C NOMOLLbLIO AaTw-
KOB BECKOHTaKTHOro TuMna, BOCMPUHUMAIOLMX BUOpONepeMELLIEHNE MexXay BanomMm u are-
MEHTOM KOHCTPYKLUMW MaLUMHbI, HAaNpuMep KOpnycoM noawunnHuka. TpeboBaHusa K gatw-
kam - no FOCT P NCO 10817-1.

3.2.2 U3mepeHusa abconoTHON BUOpauum

N3mepeHna abcontoTHom BUbpaumnmn NpoBOAAT O4HMM U3 Crieayowmx MeTOA0B:

a) NpU NOMOLLM KOHTAKTHOrO AaTymKa-3oH4a, Ha KOTOPbIN yCTaHaBnMBaloT Ad-
YUK MHEPLIMOHHOIo Tuna (4aTtymk CKOPOCTM UK akcenepomeTp), HeNnoCpeLCTBEHHO U3Me-
psroLLMiA abCcontoTHYO BUBpaumo Bana;

0) npu nomowiM 6eCKOHTAKTHOro AaTymka, KOTOpbI M3MepPAEeT OTHOCUTENBbHYHO
BMGpaunio Bana, B COMeTaHMM C AaTYMKOM UHEPLMOHHOIO Tvna (4aTYnMKOM CKOPOCTU UNK
akcenepomeTpomMm), KOTopbI namepsieT Bubpaumo onopbl. O6a gaTymka OMKHbI ObITh Y-

TaHOBIEHbI B HEMOCPEACTBEHHON BNM30CTN ApYr OT Apyra, ¢ TemM 4YToObl HA HUX BO3aei-

4
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CTBOBanNu OOHM U Te e abcontoTHble konebaHus B HanpaBneHunm namepeHuin. Cymma
CUrHanoB 3TUX AaTYMKOB B BEKTOPHOM BUAE sBnsieTcst abcontoTHOM BUbpaumen @na.

3.3 MNpoBeneHne namepeHumn

3.3.1 O6wme nonoxeHus

[aTunkn ycTaHaBnNMBalT B TOYKAX, NO3BOMSOLWMX N3MEPATb NonepeyHble kone@-
HUSA Bana Ha Hambonee BaXHbIX y4YacTkax. PekomeHayeTcsa npu M3MepeHmnsx Kak oTHOM-
TenbHOW, Tak 1 abcontoTHOM BMOpauun yctaHaBnNMBaThb NO ABa AaT4YMKa Ha KaXOoM Na-
LUMMHMKE WX B HENOCPEACTBEHHOW GnM30CTN OT Hero. ATU AaTyMKku pacnonarairT B [@-
AnanbHOM HanpaBfeHun, XenaTenbHO B O4HOM NOMNEpPEYHON NIIOCKOCTN, NepneHanKynsp-
HOW K OCM Bamna, TaK, YToObl MX OCM YYBCTBMTENbHOCTM OTCTOSNM OT pagmanbHOro Ha-
npaBneHust He Gonee yem Ha +5°. [latunku yctanasnueatoT nog yrnom 90 +5° oTHocu-
TenbHO ApYr Apyra Ha O4HOW NONOBUHE NOALIMMHUKOBOW OMNOPbI.

BmecTo oByx nepneHaMKynsapHO pacnosfioXeHHbIX AaTYMKOB AOMYyCKaeTCsi B KaXaom
NNOCKOCTM U3MEPEHMIA NCNONb30BaTh OAUH AAaTYMK NPU YCNOBUKN, YTO 3TO NO3BOSNUT MOJY-
YaTb AOCTATOYHO MOSHYK MHGOPMaLuo 0 BUbpaumm Bana.

PekomeHayeTcs npoBedeHne crneunanbHbiX U3MEPEHNA Ans onpeaeneHna bueHnmn
Bana HeBMOpaUMOHHOW Npupoabl, OOYCMNOBMNEHHbIX HEOAHOPOOHOCTLIO MaTepuana ro-
BEPXHOCTM Bana, NoKanbHbIM OCTATOYHbIM HaMarHM4MBaHUEM WUNU MeXaHu4Yeckummn Gue-
Huamu. Cnegyet MMmeTb B BMAY, YTO B Crliydae aCMMMETPUYHOIO poTopa BIMSIHUE CWIbl
TSDKECTN MOXET BbI3BaTb NOSIBNEHNE NTOXXHOro cuUrHana omneHus.

OnucaHna cpencTtB M3MEPEHUN U peKoMeHZ4aunn No UX UCMONb30BaHUIO NpUBEE-
Hbl B npunoxeHuu C.

3.3.2 U3mepeHMs OTHOCUTENbLHOW BUOpaumu

[aTumkn oTHOCUTENBbHOM BUOpaUMmM 6ECKOHTAKTHOro Tuna obbIYHO yCTaHaBNMBaKOT

B pe3b6OBbIX OTBEPCTUAX B KOphnycax noAalunnHMKOB Uin p4agom C noglnmnHukamum npu
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NMOMOLLIN KECTKNX KPOHLITENHOB. COBCTBEHHbIE YACTOThbl KPOHLUTENHA HE OOSMKHbI OKadl-
BaTb BfWSAHWE Ha pe3ynbTaTbl U3MepeHun Bubpauum Bana. Ecnu gatymk ycTtaHOBMEH B
camMOM MOALIMMNHUKE, €ro PacnosioXXeHne He AO0IMKHO Bbi3blBaTb M3MEHEHUA B MACSiHOM
KNuHe noawunnHuka.

[MoBepXHOCTb Bana B MecTe YCTaHOBKM AaTyMka C y4eTOM TemnepaTypHbIX pacum-
peHnin gomkHa ObiTb rnmagkon nm cBoOoagHOM OT NOOLIX OTKNOHEHUW B reOMEeTPUYECKOMn
dopme (BbI3BaHHbIX, HaNpuMep, LUMNOHOYHLIMW KaHaBkaMu, pe3bbamu, kaHanamm Ans
CMa3ku), HeOAHOPOAHOCTEN MaTepuana M OCTaTOMHONO HaMarHMYMBaHMWS, CMNOCOBHbIX
NPUBECTU K UCKaXXEHNAM curHana. Ecnn noBepxHOCTb Bana Obina ranbBaHU3npoBaHa unim
MeTannmM3anpoBaHa, TO U3MEPUTESbHYID CUCTEMY crneayeT oTkanubpoBaTtb cneumanbHO
ANs 4aHHOM noBepxHOCTU. PekomeHgyeTcs, YToObl BMEHUSA INEKTPUYECKON U MEXaHNe-
CKOW NMpupoabl, UBMEPEHHbIE C NOMOLLIbIO AAHHOrO AaTyvKa, He npeBblwany 0onbLiero n3
cnegyrowmx 3HayeHun: 25 % 3HavyeHnsa BubponepemMeLLeHns, NPUHATOro 3a 4onycTMmoe,
nnm 6 MkM. Ans BbICOKOOBOPOTHBIX MalUMH XapaKTepHa NoBbILWEHHAa Ynctota ob6paboTkm
NOBEPXHOCTU Bana, No3TOMY Afsi MallvH ¢ paboueit ckopocTbio Gonee 10000 MuH' BMe-
CTO 6 MKM cnefnyet b6paTb 3Ha4YeHue 600/\/2, MKM, r4e n - CKOpPOCTb BpallieHuda poTopa,
MUH ™.

Ecnun namepeHna npoBoadaT Ha MaluMHe, Haxogsuwencs B aKcnnyartauuu, gng io-
TOpoW namepeHusi Bubpaumm Bana sannaHMpoBaHbl He ObinKn, BONPOC 4OMNYCTUMOCTU TeX
NN MHbIX BueHnn gomkeH bbITb pacCMOTPEH 0Cco0O0.

3.3.3 U3mepeHua abconwTHOM BUOpauum C UCNONb3OBaHUEM [OAaTYMKOB
MHEePLUOHHOro N 6€CKOHTAKTHOro TUMNoB

Mpn ncnonb3oBaHUN coveTaHNA OAaTYNMKOB MHEPLIMOHHOIMO U BECKOHTaAKTHOro TUMOB
abconoTHY0 BMOpauuo NonyYarT BEKTOPHbLIM CIOXEHWEM CUrHaNoOB 3TUX OAaTYMKOB.

TpGGOBaHVIFI K GECKOHTaKTHbIM AaTtyMkam W K nx KpenneHnw aHaliormyHbl yKa3aHHbIM B
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3.3.2. [laT4nK MHEPLMOHHOIO TUMNA >KECTKO 3aKPENSIAT Ha KOHCTPYKUMN MaLUWHbI (Hanm-
Mep, Ha Kopryce NOALUMMHMKA) KaK MOXHO Brvke K AaTinky 6€CKOHTaKTHOro Tuna ans o-
ro, 4Todbl 06a gaTtymMka BOCNPUHMMANM oaHy U Ty e abConoTHy BMBpaumio B Hanpa-
NEHUN N3MEPEHUN CO CTOPOHBLI onopbl. OCK YyBCTBUTENBHOCTU OECKOHTAKTHOMO U NHE-
LIMOHHOro OaTYMKOB OOMKHbI ObiTb NapannenbHbl, YTOObI B NPOLECCe BEKTOPHOIO CrnoMe-
HUS CUTHANOB 3TUX OATYMKOB He ObINo AOMOSNTHUTENbHbBIX MNOrPELLUHOCTEN NMPU U3MEPEHUN
abcontoTHOM BUbBpauun.

3.3.4 U3mepeHua abconwTHOM BUOpauum C UCNONb3OBaHUEM [OAaTYMKOB
MHEPLMOHHOro TUNa U KOHTaAKTHbIX 4AaTYMKOB-30HA0B

[aTynkn MHEePUMOHHOro Tuna (OaT4YMKM CKOPOCTU UM aKCenepoMeTpbl) OOSMKHbI
ObITb yCTAHOBMNEHbLI HAa AaTyMKax-30H4ax B paguanbHOM HanpasneHun. CnegyeTt UCKMO-
YMTb BO3MOXHOE ApebesxaHne unu 3aegaHme 30H4a, YTO MOXET NOBMAUSATbL Ha CHUMae-
MbIA CUrHan gatyvka. YCTaHOBKY 30HO0B NPOBOAAT cornacHo TpebosaHmnam 3.3.1.

[MoBepXHOCTb Basia B MeCTe KOHTakTa C 30HAOM C Yy4EeTOM TEenmoBbIX paclUMpeHuni
AOoMmKHa ObITb rMagkon n cBobogHOW OT NOObIX OTKMNOHEHU B reoMeTpuyeckon copme,
TaKMX KaK LUNOHOYHbIE KaHaBKM UNn pe3bbbl. PekomeHgyeTcs, 4ToObl MexaHnyeckne bre-
HUSA Bana He npesbiwany 6onbwero u3 cnegyrowmx 3HadeHnn: 25 % 3HavyeHnaBmbpone-
peMeLLEeHns, NPUHATOro 3a gonyctumoe, unu 6 mkm. [Ons paboumnx ckopocten Gonee
10000 muH"' BMecTo 6 MKm cnepyet OpaTb 3HayeHue 600/\/;, MKM, rade n - CKOPOCTb
BpaLLEHVs poTopa, MUH .

MeToa n3amepeHus Bubpauum ¢ NOMOLLIbIO 30HOa MOXET MMETb OrpaHNYeHusi, Cei-
3aHHble CO CKOPOCTbIO ABWMXKEHMSI MOBEPXHOCTU Bana unn apyrumm obcrostenbcreamu,
Hanpumep opMUpPOBaAHMEM MNO4 30HAOM MMAPOANHAMMUYECKOW MACNSHOW NIIEHKWU, KOD-
pasi MOXET BHECTU MWCKaXKEeHUsI B CHUMaeMbll curHasn. [JaHHble OorpaHu4yeHust AOSMKHbI

ObITb YKa3aHbl B CONPOBOAMTENbHOM AOKYMEHTALMM Ha OAaTYMKMN.
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3.4 Pexxnmbl paboTbl MaLIMHLI

N3mepeHna snbpaumm Bana crnegyeTt npoBOAUTb B 3a4aHHOM pexmme paboTbl Ma-
LWMHbI NOCne TOro, Kak TemnepaTypHble U Apyrue SKCnsyaTauMOHHbIE XapaKTepPUCTUKK
AOCTUMHYT YyKa3aHHbIX 3HadYeHun. B cnyyae npoBedeHust AONOSTHUTESNbHLIX U3MEPEHUI
Ans apyrmx ycnosun paboTbl MaluvHbI, HaNnpumMmep nNpu MegrneHHOM NpoBopavYMBaHnn po-
TOpa, NporpeBe UM Ha KPUTUYECKMX CKOPOCTAX BpaLLEHUSA, OLEHKa pe3yribTaToOB TaKuX
N3MepeHUn MOXeT noTpedboBaTb UCMONb30BAHUA METOAO0B, HE YyKa3aHHbIX B HACTOSLLEM
cTaHgapTe.

3.5 ®yHAAMEHT U KOHCTPYKLUA MaLUUHbI

Tun dyHOaMeHTa U KOHCTPYKTUBHbIE OCOBEHHOCTU MalUMHbI (Hanpumep Hanuyune
noLCcoeanHEHHbIX TPyD) MOryT okasaTb CyLlEeCTBEHHOE BvsiHME Ha ee Bubpaumto. Cpas-
HeHne BMbpaunm MalumH O4HOro BMAaa OyaeT KOPPEKTHbIM TOSbKO B Criyvae, ecnu Auka-
MUYECKME XapaKTEPUCTUKN hyHAAMEHTA U KOHCTPYKLMM 3TUX MALLMH OMHAKOBbI.

3.6 HaBegeHHas BMOpauua n npoBepka U3MepuTesribHOM CUCTEeMbI

Mepen Havanom mamepeHun BuOpauum B paboyem pexume MalluumHbl crnegyet C
NOMOLLbIO TEX XKEe CPeaCTB N3MEPEHUN N B TOM XXe MeCTe NPOBECTU U3MEpPEHUsT BUbpaumm
Anga HepaboTawuwen mawmnHel. Ecnn 3HadeHne napameTpa Bubpauum ans HepaboTatollen
MaLUvHbl BygeT npeBbiaTh TPETb 3HAYEHUSA, NONTYYEHHOrO A1 MalUMHbI, paboTatoLlen B
3aJaHHOM pexmnme, HeobxoaMMO MPUHATb Mepbl MO UCKMNIOYEHUIO BNUSHUA HaBeOEeHHOWM

BMOpaumn.

4 CpeaocrBa U3MepeHun

Bbibop cpeacTB namepeHun cnegyeTt OCyLecTBASATbL C Y4ETOM:

- BO3MOXHOCTU MX paboThbl B YCNOBUAX NOBbLILLIEHHbIX TEMMNEPATYPbI N BNAXXHOCTW;
- HanuMuunsa KOPPO3NOHHOW cpenbl;

- CKOpPOCTU ABMXKXEeHNA NOBEPXHOCTU BanNa,
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- MaTepuvana, u3 KOToporo U3roToBJIEH Barl, U KayecTBa ero NOBEpPXHOCTMU;

- pabo4en cpenbl (Boga, Macno, BO34yX Unv nap), KOHTAKTUPYHOLLEN C OATYMKOM,

- BO3MOXHbIX BO34encTBuin Bubpaumm 1 yaapa (no TPEM OCHOBHbIM OCSIM), ak/-

CTMYECKOro LyMa, MarHUTHbIX Nonew;

- HanuMuusa MeTannuyecknx Macc BGNM3nM HaKOHEYHUKa AaTvuKa;

- hnykTyauum HanpskeHna NnuTaHns.

XKenatenbHo, 4TOOLI N3MepUTENbHaa cUcTeMa MMmerna BCTPOEHHOE YCTPOWUCTBO a-
NMBPOBKM CUMTbLIBAKOLErO YCTPOMCTBA U U30NUPOBAHHbBIE BbIXOAbl, MO3BOMAOLIME MNPU

HeobXxoaMMOCTM NPOBOANTL AaNbHENLINA aHaNM3 NosyYeHHbIX AaHHbIX.

5 KpuTtepum oueHkun

5.1  OueHKy BMOPALMOHHOINO COCTOSIHMS MalUMHbI MOfyYyarT No pesynbratam
n3mepeHun abCcontTHON UM OTHOCUTENbHOW BUOpaunn Bana.

5.2 B cnyvae, korga B Ka4yecTBe KpUTEPUSA OLIEHKMU BbIOMpAlOT n3MeHeHne BID-
pauun Bana, TO:

a) ecnu Bubpaunsa NoBepPXHOCTU, HA KOTOPOW YCTAHOBIIEH AAaTYNK OTHOCUTESb-
Horo BubponepemelleHnsi, meHee 20 % OTHOCUTENbHOW BMOpauuun Bana, B Ka4ecTBe 18-
MepPAEMON BENUYNHBbI MOXKET ObITb NPUHATO Kak OTHOCUTENbHOE, Tak U abCcontoTHOE BMO-
ponepemMeLleHue;

0) ecnu Bubpauuns NoBepxXHOCTU, HAa KOTOPOW YCTaHOBIEH OATYMK OTHOCUTESb-
Horo BubponepemelleHnsi, He meHee 20 % oTHocuTenbHOM BMbGpauMn Bana, U3MepsItoT
abcontoTHoe BMOponepeMeLLeHne Bana, 1, eCiin OHO OKaXeTcsl BonblUe OTHOCUTENBHOMO
BUBponepemMeLLeHNs, NPUHMMAKOT ero B Ka4eCTBE U3MEPSEMON BEMNYMHBI.

5.3 B cnyyae, korga B kKayecTBe KpUTEpPUS OLEHKM BblOUpaOT OMHAMUYECKYHO
Harpysky Ha MOALUMMHWKW, TO B KayecTBe U3MepPSeMOWN BENNYMHbI NPUHUMAOT OTHOM-

TenbHoe BUBponepemelleHre Bana.
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5.4 B cnyvae, korga B Ka4ecTBe KpUTepusi oLEeHKM BbIBUpatoT 3a30p Mexay ca-
TOPOM 1 POTOPOM, TO:

a) ecnu Bmbpauuns NoBepxXHOCTU, HA KOTOPOW YCTAHOBIEH OATYMK OTHOCUTESb-
Horo BubponepemelLeHnd, meHee 20 % oTHOcUTeNbHOW BUBpaunn Bana, B Ka4ecTBe Me-
pbl U3MEHEHUS 3a30pa NPUHMMAKOT OTHOCUTENBbHOE BUDpONepeMeLLEHE;

0) ecnu Bnmbpauuns NoBepxHOCTU, Ha KOTOPOW YCTaHOBMEH AAaTYUK OTHOCUTESb-
Horo BubponepemelleHus, He meHee 20 % OTHocUTENbHOM BUBpaumn Bana, HO €e MOXHO
paccMmaTpuBaTb Kak MOSHyk BMOpauuio ctatopa, B KadecTBE Mepbl M3MEHEHUS Takke
NPUHMMAaKT OTHOCUTENBbHOE nepemeLleHne. B npoTMBHOM criydae HeobXoaMMO MCMOSb-
30BaTb Apyrme MeToAbl YCTaHOBKW AaTymka Bnubpaumn.

5.5 Knaccudukaums Bubpaumm Bana 3aBMCUT OT pasMepoB U Maccbl BUOM-
pYIOLLLEro Tena, XapakTepUCTUK OMopbl MalUUHbI, €€ BbIXOAHOW MOLLHOCTU N Ha3HaYeHus.
Takum obpasom, Npu onpeaeneHnn pasnuyHbIX Anana3oHoB AN Knaccudukaumm Bnbm@-
UMM Bana MalwuvH OaHHOro Krnacca Heobxogumo MpUHUMaTb BO BHMMaHME Ha3HayeHue
MaLLVHbI N YCIOBUS €€ 3KCnnyaTauum.

5.6 MeToabl onpedeneHns KpUTepmMeB OLIEHKM BUOPALMOHHOIO COCTOSAHMS MO
n3amMepeHusamM Bubpauum Bana gns MalluvH pasnunyHbIX KNnaccoB NpUBEAEHbI B NPUNOXKEHUN
A. [1aHHble KpUTEPUM OTHOCATCS TOSbKO K BUbOpaumm, co3gaBaemMon camon MallMHOW, a He
nepegaBaemMomn Ha Hee n3BHe. OHM MOTyT BbITb JOMOMHEHbI KPUTEPUAMM OLEHKM MO U3Ne-
peHnam Bubpaummn Ha Hespalatowmxcs Yactax no FOCT NCO 10816-1.Npu coBMeCcTHOM
NPUMEHEHUN KpuTepmneB 060MX BUOOB OLIEHKY BUOPALMOHHOIO COCTOAHUSA MalUMHbI NOJy-
4YalT B COOTBETCTBUM C KPUTEPUEM, KOTOPLIN yCTaHaBnNuBaeT bornee XecTkoe orpaHue-
HWe aKkcnnyaTaumm MallvHbI.

KpuTepun gnsa mMalnH KOHKPETHbIX KNacCoB MalUVH OOMKHbI ObiTb YCTAHOBMEHbI B

COOTBETCTBYHOLWNX CTaHAapTax.
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5.7 MeToabl OLEHKN BUOPALMOHHOIO COCTOSHUS, onpeaensieMble B HacTosILWEM
cTaHgapTte, OCHOBaHbl HAa M3MepeHun Bmbpauumm B LUMPOKOW Mofoce vyactoT 6e3 aHanusa
OTAESIbHbIX YAaCTOTHbIX COCTaBMALWMNX U Pa30BbIX COOTHOLIEHNA. B GonblUMHCTBE Cly-
YaeB TaKoOW NOAXO[ OKasblBAaeTCs AOCTATOYHbIM AN UCMNbITaHUIA NPU NPUeMKe npoayKumm
N KOHTpons cocTtosiHna. OQHaKo B HEKOTOPLIX Criyvasax npu oueHke Bubpauun MaluvH ai-
pedeneHHbIX KnacCoB XenaTenbHO npeacTaBreHne MHdopmauMm B BEKTOPHOM BMAE.
[aHHble 00 M3MEeHEeHMN BEKTOPHbIX COCTaBMAKLWMX BUOpaUMn MCnonb3yoT ans obHapy-
XeHusa n onpegeneHnsa nNpuYMH M3MEHEeHUN OUHaMUYECKOro COCTOSIHUS MalUuH, KOTopble
MOryT ObITb He OBHapyXeHbl Ha OCHOBE U3MEPEHUIN TOSbKO LUMPOKOMONOCHOW BMbpaumm
(cm. npunoxenue D).

Mcnonb3oBaHne WM3MEHEHUSI BEKTOPHLIX COCTaBNSAOLWMX B KayecTBe KpuUtepus
OLIEHKN BUOPALIMOHHOIO COCTOSIHUA B HACTOSILLIEM CTaHL4apTe He paccMmaTpuBaeTCs.

5.8 Bwubpauus HeKoTOpbIX MaLLUMH MOXET OKa3aTbCs YyBCTBUTENbHON K N3Mere-
HUAM yCTaHOBMBLLErOCs pexuma paboTtbl. B psge cnyyaeB aTMM MOXHO npeHebpeyb, HO
MOXET OKasaTbCsl, YTO BMOpaLmst KOHKPETHOM MalUnHbl ByaeT oueHeHa Kak yooBrneTBom-
TenbHasa Npu N3MepPEHUaX B OAHOM YCTAaHOBUBLLEMCS PEXUME U KaK Hey4OBEeTBOPUTEb-
Hasi NPU U3MEPEHNAX B APYrOM pexnme.

PekomeHgyeTcs, 4TOoObI BOMPOCHI, CBSI3aHHblE C YyBCTBUTENbHOCTLIO BUOpaLum
MaLUVHbI K peXnMy ee paboTbl, Obinn cornacoBaHbl MeXay M3rotoButTernem n notpedbune-
fiemM C ykasaHueMm, npu HeobxoanumMocTu, obbema AOMNOSTHUTENbHBIX UCMbITAHUA UAN Te-

peTuyecKknx nccnegoBaHun.
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MpunoxeHue A
(obsi3aTenbHoOE)

MeTtoabl onpeageneHunsa Kputepumnes OLUeHKN COCTOAHUSA

MaLlUUH pPa3JINYHbLIX KIlacCcoB

A1 OO6wwme nonoxeHus

Kputepum oueHkn BUOGPALMOHHOIO COCTOSIHUS 3aBUCAT OT LUMPOKOro psida ¢ako-
pOB, MO3TOMY 3TU KPUTEPUM CYLLECTBEHHO Pa3nMyaloTCca A1 MallnH pasfmnyHbIX KNaccos,
a B page cnyyaeB W NS pa3nvyHbiX pOTOPOB OAHOro Banonposoga. Heobxoanmo, 4tobbl
AN MaLUMH KOHKPETHOro Knacca Obinin yCTaHOBMEHbI KPUTEPMM, COOTBETCTBYIOLLIME 3TOMY
Krnaccy, a Takke 4YToObl KpuTEepuW, onpeaeneHHble ANs MalVH OOHOrO Krnacca, He npune-
HAMUCb K MalLMHaM APYyroro Knacca (Hanpumep Kputepum OLEHKN A5 BbICOKOCKOPOCTHbIX
KOMMNpeccopoB, paboTalwLmx Ha HePTEXMMMUYECKOM NpeanpuaTumn, byayT oTnmyatbecs oT
YCTaHOBMEHHbIX N5 KPYNHbIX TypboreHepaTtopos.)

B HacTodweM npunoXeHun AaHbl OCHOBbLI ONpeaerneHns KpuTepmes OLEHKN BUO@-
LMOHHOrO COCTOSIHMS MaLUMH MO M3MEpEeHusM pasmaxa BubponepemelyeHns (CMm. npuno-
XeHue B). KoHKpeTHble uncroBble 3HAYEHUA M3MepsieMblX NapaMeTpoB AOSMKHbI ObiTb

npmBeneHbl B COOTBETCTBYHOLWUNX CTaHAAPTaX Ha MallHbI Pa3HbIX KIacCoB.

A.2 ®dakTopbl, BMUAKOLME Ha KPpUTEPUU OLLeHKHN

Mpn onpeneneHnn KpUTeEpUEB OLEHKM MO U3MEPEHUSM BUOpauumn Bana Heobxom-
MO y4nTbIBaTb criegytowmne gaktopbl:

a) uenb npoBeaeHnsa namepeHun (Hanpumep TpeboBaHus, onpeaenstowmne -
XpaHeHne OOCTaTOMHOro 3a3opa B MOALWMMHUKE, OTANYAlOTCA OT TEX, KOTOpble UCNOMbY-

0T NPUN KOHTpOJ1€ ANHaAMNYECKMUX Harpy3okK Ha I'IQ:],LUVII'IHVIK);

12
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0) BN M3MEepPSEeMON BennYMHbl — abCoNTHOE MMM OTHOCUTENBbHOE BUGpone-
pemeLlleHue;

B) namepsieMble napamMmeTpbl (CM. NpunoxeHune B);

r) MOMNOXeHNe TOYEK M3MEPEHUN;

a) CKOPOCTb BpallleHus Bana;

e) TN NOALUUMNHKUKA, ero AnameTp 1 BeNndnHa 3a3opa;

X) Ha3Ha4yeHue, BbIXoAHasA MOLLHOCTb U pasmepbl MalUUHBbI;

3) OTHOCUTENbHAas NO4ATAMBOCTb MOALLMMHMKOB, UX OMop U PYHAAMEHTA;

n) macca 1 cTeneHb XXeCcTKOCTU poTopa.

A.3 KpuTtepum oueHkn cocTossiHUA
Mpwn oueHke BUOpauun BanoB MallMH UCMOMb3yT ABa kputepus. Mo ogHomy pa-
cMaTpuBaoT abContoTHbIE 3HAYEeHMs HAabnNgaemMon LWNPOKOMNOoCcHON BMbpauum Bana; no

BTOPOMY - Nto6ble NU3MEHEHUS 3TOr0 abCOMOTHOrO 3HAaYEHUS.

A.3.1 Kputepun 1. AGContoTHbIe 3Ha4YeHMA BUOpauumm npu pabote malwnHbI C
HOMUWHaNIbHOMN CKOPOCTbIO B YCTAaHOBUBLLUEMCSH peXume padboTbl

[laHHbIN KpUTEPU CBS3aH C onpederieHMeM rpaHuy ans abCcontTHOro 3HadYeHus
BMGpaunmn Bana, yCTaHOBMEHHbIX M3 YCIOBUS LOMYCTUMbIX AMHAMUYECKUX Harpy3oK Ha
NOALUMIMHMKA, AONYCTUMbIX 3HAYEHU paguanbHOro 3asopa B MOALIMMHUKE U SOMYCTUMOK
BMGpaunn, nepegaBsaemMon Ha onopbl 1 byHaameHT. MakcumanbHoe 3HayeHue Bubpauum
Bana, U3MepeHHOe ANs KaXaoro noLlMnHMKa, CPaBHUBAKOT C rPpaHULAMKN YeTbIPEX 30H,
YCTaHOBIEHHbIX HA OCHOBE MEXOYHapPOAHOro onbiTa NPOBEAEHUS NCCESORHUMN.

Ha pucyHke A.1 nokasaHa 3aBUCMMOCTb 4ONYCTUMOroBnbponepemMeLLeHnsa sana ot
paboyer ckopoCTU MalumHbl. Kak npaBuno, 3HayeHme gonyctumon smbpauum ¢ yBenue-
HMEM CKOPOCTM YMEHbLLAETCS, HO KOHKPETHble OONYyCTUMble 3Ha4yeHusi Bubpobepemelle-

HUNA N CKOPOCTb UX U3SMEHEHUA B 3aBUCUMMOCTU OT CKOPOCTU BpaLleHUA 6y)1yT Pa3HbIMA

13
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A4 MallnH pa3HbIX KIacCoB.

| 3oHa D

Pazmax BMOpauum (cM. npunoxeHue B)

OuanasoH ckopocTei

e — e — o —— - — . —

|
|
I
I
}
I
]
!
!
J
[
|

CKopocTb BpalleHWA Bana -

PucyHok A.1 — O6wmin BUA KpUTepmeB OLLEHKU COCTOSHUA

MPUMEYAHUE — [JenctButenbHble 3Ha4YeHUss BUOpaLMM Ha rpaHMuax 30H COCTOSIHUI 1M AnanasoH
N3MEHEHUS CKOpPOCTEN BpaLlleHus byayT pasnMyHbiMK Ans MalnH pasfnyHbIX Kaccos.

A.3.1.1 30HbI COCTOAHMUA

[1na Ka4ecTBEHHOM OUEHKM BUOpaLuM MallMHbl U NPUHATUS PELIeHnn O Heobxom-
MbIX JENCTBUSAX B KOHKPETHOW CUTyaLUMN YCTAHOBIEHbI Crieaytowme 30Hbl COCTGIHUSA:

30Ha A - B 3Ty 30HYy nonagaer, Kak npasuno, Bubpaumsa HOBbIX MalUWH, BBOANMbIX
B 9KCMyaTaumio;

30Ha B - mawuHbl, BVI6paLI,VI9I KOTOPbIX nonagaeT B 3Ty 30HY, 00ObIYHO cuyMTaloT

14
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NPUrogHbIMK ANg aKcnnyaTauum 6e3 orpaHMYeHns CPOoKOB;

30Ha C - mawuHbl, BUGpaumnsa KOTOpbIX NonagaeTt B 3Ty 30HY, 0ObI4HO cUMTaloT He-
NPUrogHbIMU ONA ONUTENbHOW HENpPepbIBHOM aKcnyaTaunn. Takme MawunHbl MOTyT (OyH-
LMOHUPOBAaTb OrpaHUYEHHbIN Nepnoa BpeMeHU A0 Hayarna PeMOHTHbIX paboT;

3o0Ha D - ypoBHM BubBpaumm B JaHHOM 30HE OObIYHO MOTYT BbI3blBaTb CEpPbe3HbIE
noBpeXaeHns MaLLvH.

A.3.1.2 FpaHuLUbI 30H COCTOAIHUSA

YuncneHHble 3HaYeHUs rpaHuL 30H COCTOSIHUS He MpefdHasHayeHbl A5 UCNOoSb®d-
BaHWS B KQ4eCTBE YCNOBWUIA UCMbITAaHUIW MPpU NpUemMKe NpoayKunn. Takme ycnoBusa LOMKHbI
ObITb YCTAHOBMEHbI MO COrMaLleHno Mexay u3rotosuTenem n notpedbutenem. OgHako 1e-
nonb3oBaHue MHoOpMaunm o6 yCTaHOBMEHHbIX rpaHuuax 30H NO3BONSET u3bexaTtb He-
HYXHbIX 3aTpaT 1 NpegbaBNeHnsa 3aBblleHHbIX TpeboBaHuN. B HEKOTOpbIX criydasix cre-
undudeckne ocobeHHOCTN KOHKPETHOM MalUMHbl AOMYCKaT YCTAaHOBNEHUE UHbIX rpaHuL
(bonee HM3KMX MNn Bonee BbLICOKMX). B Takmx crnyyasx M3rotoBuTenb, Kak npasuno, Aal-
XeH O0OBbACHUTb NPUYMHY U3MEHEHUS rPaHUYHbIX 3HAYEHUN N, B YaCTHOCTU, NOATBEPAUTD,
4YTO MalwmHa He BygeT noaBepraTbCs ONACHOCTW NPWU 3Kcnnyatauun ¢ 6onee BbICOKUMU

YPOBHAMU BUBpaLmn.

A.3.2 Kputepun 2. U3ameHeHUA 3Ha4YeHUN BUOpauum

[laHHbIN KpUTEPUN OCHOBAH Ha CPaBHEHUN U3MEPEHHOIO 3HAYEeHUSA LLUMPOKOMNONGT-
HoM BMOpauMM B YyCTAHOBUBLUEMCS peXume paboTbl MallMHbI C NpeaBapuUTENbHO yCB-
HOBJSIEHHbIM 3Ha4YeHueM (6a30BON NMHMEN). 3HAYUTENBHOE U3MEHEHMNE 3HAYEHUS LLUUND-
KOMOSIOCHOM BMOpauuM B CTOPOHY YBENMYEHUS UMM YMEHbLUEHUS MOXeT noTpeboBaTtb
NPUHATUS ONpeferneHHbIX Mep daxe B crnyyae, korga rpaHumua 3oHbl C no kputepuio 1
ewe He OOCTurHyta. Takme M3aMeHeHUss MOryT ObiTb BbICTPbIMM UM MNOCTENEHHO Hapa-

Tavnwnmm BO BpEMEHN N YKa3blBalOT Ha NOBpPEXOAEHNA MalluHbl B Ha4yanbHOW cTagum unm
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Ha gpyrve Henonagku.

N3mepeHna subpauum cnegyeTt nNpoBOAMTb NPU OOHOM W TOM K€ MOSIOXKEHUU U
OpuveHTauum gaTtymkoB BMOpaunm B OOHOM U TOM Xe pexmnme paboTbl MalunHbl. [Mpn ®-
HapYy>XeHUN 3HAYUTESbHbLIX N3MEHEHNN BUBpaunn Heobxoanmo nccnegoBatb BO3MOXHbIE
NPUYMHbBI TaKNX N3MEHEHWI, AN TOro YToObl NPeAoTBPaTUTL BO3HUKHOBEHNE ONACHbIX ®1-
Tyauun.

Cnenyet nmeTb B BMAY, YTO B HEKOTOPLIX Cryvasdx CyWECTBEHHblE U3MEHEHUS B
pabote MalumHbl MOryT ObITb OBHapYXXeHbl TOSNIbKO NMPU KOHTPOSie OTAENbHbIX YaCTOTHbIX

cocTaBnsowmnx Bnbpaumm (cm. 5.7).

A.3.3 OrpaHuyeHuns pyHKLMOHNPOBaHUS

Mpn gonroBpemMeHHOW aKcnnyaTtauMm MalimMH OObIMHO YyCTaHaBMBAOT OrpaHue-
HUSA (PYHKLMOHNPOBAHUS, CBA3aHHbIE C BMOpaLumen. OTU orpaHUYeHns MMET cnegyruime
dopMbil:

NMPEOQYNPEXOEHWUE - aons ykaszaHus, 4To BMOpauus unm U3MeHeHus Bubpauumn
AOCTUINN ONpeaeNnieHHOro YpoBHS, Korga MoxeT noTpeboBaTbCa NpoBeaeHMe BOCCTalD-
BUTENbHLIX MeponpuaTun. Kak npasuno, npu goctmxkeHun yposHs MNMPEOYTMNPEXOEHWE
MaLUMHY MOXHO 3KCMfyaTupoBaTb B TEYEHWE Nepuoga BPEMEHU, NoKa npoBOAAT UCCre-
AOBaHUS NPUYNH M3MEHEHUs BUBpaumm 1 onpenenstoT KOMMIIEKC HeObXoaAnMbIX Mefd-
NPUATUIA.

OCTAHOB - onsa onpegeneHus 3HavyeHusi Bubpaumm, npu NpeBbILLEHUN KOTOPOro
AanbHenwas akcnnyartauus MawnHbl MOXET NPUBECTU K ee nospexaeHuam. Npu gocm-
xeHun ypoBHsa OCTAHOB cnegyeT NpuHATbL HEMEANEHHbIE MepPbl NO CHUXEHUIO BUGM@-
UMM NN OCTAHOBUTb MaLLUUHY.

Bcnencreune pasHuubl B AMHAMUYECKUX Harpy3kax MXXeCTKOCTAX ONop Ans pasnvwd-

HbIX NONOXEHNN U OpVIeHTaLlVIV’I OaT4ynKoB Bm6pau,vw| JonyckKkaeTcd yCtaHaBlinBaTb pa3Hble
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yposHu NMPEOYMNPEXOEHVE n OCTAHOB.

A.3.3.1 YcraHoBka ypoBHa NMPEAYNPEXOEHUE

Ona pasnuyHbix mawuH yposeHb MNMPEAYTPEXOEHWE moxeT cyliecTBeHHO 18-
MEHATbLCA: BO3pacTaTb UMM yMeHblaTbcs. OBbIMHO 3TOT YPOBEHb YCTaHaBNMBAKOT OTHD-
CUTENbHO HeKoToporo 6a3oBoro 3HayeHusi (6a3oBON NUHUK), onpenensaemMoro Ans Koi-
KPEeTHOM MalUMHbl U ONpefeneHHbIX MOMOXEHUS U HanpaBfieHUs U3MEPEHU No OnbITy
aKkcnnyaTaumm 3Ton MaLLUHbI.

Pekomengyetcs yctaHaBnusaTb yposeHb [NMPELOYTMNPEXIOEHWE Bbiwe 6a3soBon
NMHUM Ha 3HAYeHWe, paBHOE HeKoTopoun Aone (Hanpumep 25 %) 3Ha4YeHns BEPXHEN r[a-
HULbI 30HbI B. Ecnn 6a3oBoe 3HayeHne marno, yposeHb NMPEAYIMNPEXOEHUE moxeT Ha-
XOOUTbCS HMXKe 30HbI C.

Ecnun 6a3oBoe 3HayeHne He onpeneneHo, Hanpumep AN HOBbIX MalUWH, Havarb-
Hyto ycTaHoBky ypoBHa NMPEAYIMNPEXOEHWE cnegyet npoBoauTb NMnMbo ncxons na onbita
aKcnnyaTaumm aHanormyHbIX MalumH, Mbo OTHOCUTENBbHO COrfacoBaHHOIO NPUEMEMOrO
3HayeHua. CnycTta HeKoTopoe BpeMsi Mo HabngeHnsam 3a Bubpaumen malumHbel cnegyeT
YCTaHOBUTb MOCTOSAHHYK0 ©a30BYH JIMHUIO U COOTBETCTBYIOLMM 0Bpa3oM CKOppeKTUmD-
BaTb yposeHb [MPEAYTPEXOEHNE.

N3meHeHne 6a30BOro 3HadeHusi (Hanpumep BCNeACTBME KanuTanbHOro0 pPeMOHTa
MaLLVHbI) MOXeT notpebosaTtb COOTBETCTBYIOLLErO N3MEHEHUS YPOBHS
MPEAYMPEXOEHME. Ons pasHbiX NOAWWNHUKOB MalUMHbI MOTYT ObiTb YCTaHOBMEHbI
pasHble yposHu MNMPEOAYINPEXOEHUA. 3710 onpefenseTcs pasnuunamMm B AMHaAMUYECKNX
Harpyskax Ha NOALUMIMHMKMA N PasfNymsiMmn B UX KECTKOCTM.

A.3.3.2 YctaHoBKka ypoBHa OCTAHOB

YpoBeHb OCTAHOB 06bI14HO CBA3bIBAOT C HEOOXOANMOCTBIO COXPaHEHUSI MEXaH-

YEeCKOM LIeNMOCTHOCTU MalUUHbI; OH MOXET 3aBUCETb OT pPa3nmMyHbIX KOHCTPYKTUBHbIX O®-
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GeHHOCTEN MaLUMHBI, NPUMEHSAEMbIX AN TOro, 4Tobbl MalMHa Morfna NpoOTMBOCTOATL BG-
AENCTBUIO aHOMarbHbIX ANMHaAMUYecKux cun. Takum obpasom, ypoBeHb OCTAHOB, kak
npasuno, byaeT ogHUM 1 TEM Xe AN MaLlUMH aHanornyHbIX KOHCTPYKUMA 1 He ByaeT cei-
3aH ¢ 6a30BOW NUHMEN.

Bcnencrteume mMHoroobpasms MawivH pasnuyHbIX KOHCTPYKUMIA He npeacTaBnseTcs
BO3MOXHbIM AaTb YeTKOe PYKOBOACTBO MO TOYHOMY ycTaHoBneHuto ypoBHsa OCTAHOB.

O6bI14HO ypoBeHb OCTAHOB ycTtaHaBnmBatoT B npegenax 3oH C vunn D.
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MpunoxeHue B
(pekomeHayemoe)

OnpeaeneHne nsmepsieMbiX NnapameTpoB

B.1 lpuynHbI BUOpauum Bana

KonebaHus niobon 4acTu BpallaloLWEerocs Bana XapakTepusyroTcs TpaeKkTopuen
OBWKEHNSA LIEeHTPanbHOM TOYKM COOTBETCTBYIOLLEro cevyeHnd Bana. TunnyHasa TpaekTopus
ABWXEHNA NpuBeAeHa Ha puUCyHKe B.1. dopma TpaekTopum 3aBUCUT OT UHAMUYECKUX Xa-
pakTepPUCTUK Bana, NOALUMMHMKOB M OMOp MNOALIMMHMKOB UNU (byHAAMEHTa, NONOXeHUs
paccMmaTpuBaeMon 4acTu Bana BAOSMb OCW poTopa M Buaa cur, Bo3byxaawwwmx Bubm-
umo. Hanpumep, ecnu BblHyXXZarowas cuna AeNcTByeT Ha Kakom-TO OQHOW 4acToTe, T[@-
eKTopusi UMeeT (hopMy annunca, KOTOpbIA NpU onpeaesieHHbIX 06CTOATENLCTBAX MOXET
npesBpaLaTbCa B OKPY)XXHOCTb UM OTPE30K NMpsiMoun, a Bpemsi, Tpebyemoe ueHTpanbHON
TOYKe Bana Ansi COBEPLLUEHNA OAHOro MNOSIHOro obopoTa Mo JNNMMCY, paBHO Nepuoay aen-
CTBMSA BbIHYXAawowen cunbl. OgHa n3 Hambornee BaXHbIX NPUYNH BUBpaumm — gucbanaHc
poTopa; B 3TOM Crlyyae 4yacTtoTa BO3byXaeHuUsa paBHa 4YacToTe BpalleHus Bana. OgHako
BO30OYyXXaeHne MOXeT ObiTb BbI3BAHO M APYrUMWU MPUYMHAMK, HaANpUMep acMMMETPUYHD-
CTblO MOMEPEYHOro CeYeHusi poTopa; Npu 3TOM BO3BYXOEHME MPOUCXOOMT Ha YacToTax,
KpaTHbIX YacToTe BpalleHus. Ecnun Bubpauus asndeTcs cnegcrBMeM, Hanpumep, Aena-
BUSA HEYCTOMYMBOIro camMoBO30yXXAEeHWs, BUA, TPAeKTopumn yxxe OyaeT He Takum NpoCcTbiM, a
MOXET U3MEHATBLCSA OT Nepuoaa K nepmnoay n He obasaTenbHO NpeacTaBnaTb COOoM cymmy
rapMOHMK Kakomn-nnbo 4YactoTtbl. B obwem cnydyae npuymHon Bubpaumm MoxeT ObiTb MHO-
XKEeCTBO (paKkTopoB, YTO OBYyCrnoBNMBaET MOSsIBIEHNE TPAEKTOPUM CIIOXHOW (hopMbl, Npel-
cTaBnsilowlern cobor BEKTOPHYO CYMMY OTKIMUKOB Ha AENCTBME KaXOOW BbIHYXAaroLlewn

CUnbl.
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=

y ()
\ )

/ .

1 — TpaekTopus ABWXEHNS Bana; K — MrHoBeHHOE NomnoXxeHue LeHTpa Bana;
2 — KOOpAMHATHbIE OCY; X,y — CpeaHue 3HaYeHus NnepemMeLleHrs Bana;
O - cpepgHee nonoxeHwe Bana;

x(t), y(t) — MIHOBEHHbIE 3Ha4YeHUs nepemeLleHns

PucyHok B.1 — TpaekTopusa aBMXeHUA Bana

B.2 WamepeHus Bubpauum Bana

[nsa noboro yyactka ocu Bana TpaeKkTopus ABMKEHUS MOXeT BbITb onpeaeneHa no
pesynbTaTaM U3MEpPEHMIn C NOMOLLbI ABYX OATYMKOB BMOpaLUKM, YCTAHOBIEHHbLIX B pPa&-
HbIX paguanbHbIx nrnockoctsix nog yrnom 9 apyr k apyry (pasHecenue Ha 90° sBnsieTcs
npeanoYTUTENbHbIM, OAHAKO HEDONbLUME OTCTYNNEHUS OT 3TOr0 3HAYEHNA He NpUBEAYT K
cepbesHbiM owmnbkam). Ecnv yron mexagy ocsiMu YyBCTBUTENbHOCTM OaTYMKOB Cylled-
BeHHO oTnmyaetcst oT 90°, HeO6X0AMMO OCYLLECTBUTL BEKTOPHOE Pas3noXeHVe peaynbma-
TOB M3MEpPEHMI NO OPTOroHanbHbIM HanpaeneHusm. Ecnn nocpeacTBoMm gatuvka nane-
pstoT abcontoTHy0 BUOpauuio, nonyyaemas Tpaektopua byaeT npeacrtaBnatb cobon &H-
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CONIOTHYIO TPAEKTOPMIO Bana, He 3aBUCSILLY0 OT BUOpaLun HeBpaLlaloLWwmnxcs YyacTen M-
WwuHbl. Ecnn nocpeacteom gatyumMka M3MepsoT OTHOCUTENbHY0 BUOpauuio, nonyvaemas
TpaekTopus OyaeT npeacTaBnaTb coboM TpaeKTopuio Bana OTHOCUTENBbHO TOW YacTUu Kai-

CTPyKUUN MaLlnHbI, Ha KOTOpOVI YCTaHOBJIEH OJaT4uK.

B.3 Wsmepsiemble napameTpbl

B.3.1 CpepgHee nonoxeHune Bana

CpenHee 3HaveHue BubponepemelleHus Bana (x,y), onpegensieMoe B cucteme
ABYX 3a4aHHbIX OPTOroHanbHbIX KOOPAWHATHbBIX OCEN OTHOCUTENBHO HEKOTOPOWN TOYKM a-
cyeTa (pucyHok B.1), nony4atoT B pe3ynbTate MHTErPUPOBaHUS NepeMeLLeHnst N0 Bpeme-

HW:

_ 1 t
= t)dt , B.1
e (B.1)

<

1 t
p— J, ) (B.2)

rae  x(t) n y(t) - M3MeHsWMECH CO BPEMEHEM 3HAYEHMUS NEPEMELLIEHNSI OTHOCUTESTbHO

LeHTpa KoopauHar;
(tz —tl) - nepuog BpeMeHU, MHOro GonbLKKA nepnoga CamMon HU3KOYACTOTHOMN ®-

cTaBngawowen sndpaumn.

B cnyyae namepeHuin abcontoTHOM BMOpaLmMm LLEHTP KoopaMHaT npeacTaBnseT ®-
Oon TOYKy, PMKCUPOBAHHYIO B NMpoCTpaHcTBe. [ns oTHOCUTEnbHOW BMbpaumm aTa Toudka
COOTBETCTBYET CpeAHEMY 3HAYEHUIO MOSNIOXEHNSA LIEHTPASIbHOM TOYKN Bana OTHOCUTENBHO
HeBpaLlaloLencss YacTu MalunHbl B MeCcTe, rae npoBoadaT uamepeHus. ameHeHns noso-
XEeHusa ueHTpa koopauHat MoryT ObiTb 00ycnoBrneHbl psaoM ¢OakTopoB, cpeau KOTOpPbIX
N3MEHEHME NOSIOXKEHUS noawunHuka (pyHaameHTa), U3MEHeHMe XapaKTepPUCTUK CRos

CMa3ku B nogLinnHmke n 1.4., N NponNcCxoadaT, Kak rnpaBsuiio, donee meaneHHo no cpaBke-
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HUIO C Neproamm YacToTHbIX cocTaBnsowwmx x(1) n y(t).

Cnepnyet OTMETUTb, YTO B 00LLEM Criyyae NoslyYeHHoe B pe3ynbTaTe MHTErpupom-
HWS1 NO BPEMEHU CpeaHee NOMOXeHME MO KaKAOMY U3 HamnpaBfieHUN OTNM4YaeTcst OThnosny-
CYMMbl MakCMMarnbHOro 1 MMHUManbHOro nepemelleHnn (pucyHokB.2). Ho ecnu Bnbpa-
UM Bana COAEPXUT €OUHCTBEHHYK YACTOTHYK COCTaBMAIOLLYI0 U U3MEHAETCSA NO CUH-
covpanbHOMY 3aKOHy, TpaeKkTopus LeHTpa Bana OyaeT annunTUYEcKOM K cpegHee no
BPEMEHM 3Ha4veHue B NOO6OM HanpaeneHun namepeHun yageT coenagatb CMNONyCyMMON
MaKCUMarbHOro N MUHUMAITbHOrO NepeMeLLEHNN.

B.3.2 Pa3max BubponepemelleHus

MapameTpamu, npeacTaBnsALWMMN NEPBOOYEPELHON MHTEPEC MPU MU3MEPEHUAX
BMOpaumm Bana, ABMASTCA Te, KOTOpble onNucbiBaloT hopMy ero Tpaektopuu. Ha pucyHke
B.2 nsobpaxeHbl TpaeKkTopus OBWKEHUA Bana u curHansl Bubpaumm, namepeHHble ¢ -
MOLLbIO ABYX JATUYMKOB A W B, pacnonoxeHHbix nog yrnom 90° apyr k apyry.

MrHoBEHHOE 3HayeHue nepemMeLLeHus Bana OTHOCUTENbHO CPeLHEero MOfoXeHUs

S| U MrHOBEHHble 3HayeHUs ero NPoeKuMin B NIIOCKOCTM AatunkoB A U B, S 1 Sp

CBAi3aHbl MexXay coboi COOTHOLLEHMEM
2 _¢2 2
3HaveHusa Sy, S 4 1 Sp 6yoyT M3MeHATbCA BO BPEMEHW BMECTe C [BMKEeHWEM

LeHTpa Bana no TpaekTopum n COOTBETCTBYHOLLMM 0bpa3om ByaeT M3MEHATLCS curHan Ha
BbIXOAE KaXKAoro gatyumka.

MpumeyaHne - Ecnn TpaekTopusa npeacraBnsaeT cobon annunc, curHansl ¢ gaTw-
KoB ByayT YMCTbIMM CMHYCOMAAaMMN O4HOW 4YacTOThbl.

Pa3max nepemelleHusi B NIOCKOCTU Aatuunka A, Sy(,—,) ONPeAenstoT Kak pas-

HOCTb MeXay MaKCMMalribHbiM U MUHUMalibHbIM NepemMeleHnaMmn, U3MepeHHbIMNU ITUM
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OaTtuuk B

CHUrHan patymka A

OaTtumk A

/
CurHan

naTtuuka B

X,y - HenogBWXXHasi CUCTemMa KoopauHar;

o - cpedHee No BpeMEHM MOSIOKEHNE TPaeKkTopmm opbuTsl;

X,y - CpefHue 3HayYeHus nepemMeLLeHnin Bana;

K - MFTHOBEHHOE MONOXEHME LieHTpa Bana;

P - NONOXeHMe Bana npu ero MakCMmMarsribHOM OTKIIOHEHUW OT CpeaHEero noso-
XKEHNS;

S - MFTHOBEHHOE 3Ha4YeHMe NepemeLLeHns Bana;

Smax - MakcumarbHOE OTKIOHEHME Bana OT CPeaHEero nosioXkeHus;

S 41,581 - MFHOBEHHbIE 3HAYEHMWS NePEMELLEHUIN B HaNpaBieHNAX N3MepeHun gatw-
koB A n B cOOTBETCTBEHHO;

S(p_p)m‘,ﬂlX - MakCuMarsnbHO€e 3Ha4YeHMe pasmaxa nepemMeLLeHms;

SA(p_p), SB(p_p)} - pasMax nepemMeLLeHns Bana B HanpaereHMsIX NU3MEPEHNIN SAaTYNKOB

AunB

PucyHok B.2 — CurHanbl BUGpauum, COoTBeTCTBYHOLWME onpeaenieHHON
TpaekTopuu ABUXKEHUSA Bana

aatdynkom. To e camoe MOXHO cKa3aTb B OTHOLLUEHUU napameTpa SB(p—p) Ona gatynka

B . AcHo, 4TO 3HaYeHUs S 4(,—p) U Sp(p—p) HE OyayT paBHbl 1 B 0bwem cnyyvae 6yayT or-
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NNYaTbCsA OT aHaNOMMYHbIX U3MEPEHUI, CAENAHHbIX B APYIMX paananbHbiX HanpaBneHnsx.
Taknm obpasom, 3Ha4YeHne pa3maxa nepemMeLleHns 3aBMCUT OT HanpaBneHus, B KOTOPOM
NPOBOAAT N3MEPEHME.

[MockonbKy n3mepsiemble NnapameTpbl HE 3aBUCAT OT abCONOTHOrO 3HA4YEHUsI CPEl-
HEero NonoXeHus Bana, B U3MepeHusX cpegHero nosioXXeHnst HeT HeodXoaMMOCTH.

3HaunMTenbHO TpyaHee onpeaennTb MakCumarbHOe 3HavyeHMe pa3mMaxa nepene-
LLIeHMSs1 1 COOTBETCTBYHOLLEE MY YITIOBOE MOMOXEHNe Bana Ha opbute (CM. pucyHOKB.2).
Ha npakTuke aTOT napameTp annpoKCUMMUPYKOT C NOMOLLLIO APYrMX NapameTpoB, Kak yia-
3aHo B B.3.2.1 — B.3.2.3. [Insa nony4yeHnsa 6onee TOYHOM OLEeHKM Heobxoanmo noapobHoe
nccnegoBaHue opMbl TPAEKTOPUKN, HANPUMEP C MOMOLLbIO ocumnnorpada.

B.3.2.1 MeTton A. CpegHee KBagpaTU4vecKoe pa3MaxoB MNepemMeLleHun,
M3MepPEeHHbIX B ABYX B3aUMHO NepneHAUKYIsIPHbIX HanpaBneHusax

3HaveHue S MO>XXHO annpoOKCUMMPOBATL CreayoLMM BblpaXeHUeM

p—p)max

_ |2 2
S(p-p)max = \/SA(p—p) TS B(p-p) - (8.4)
Boipaxenue (B.4) B cnyyae npeobnagaHus B cnektpe Bubpaunm obopoTHOM Yaco-

Tbl GyAeT, Kak npasuro, AaBaTb 3aBbILUEHHYIO OLIEHKY S C MakcumarnbHOW Mo-

p—p)max
rpewHocTbo NpubnuantensHo 40 %.

MakcumanbHasi NorpeLHoOCTb UMEET MECTO B Criydae KpyroBOW TPaeKTopuu u ro-
cnefoBaTefibHO YMEHbLUAETCSA MO Mepe ChnWMBaHUA TpaekTopun, obpallasch B Hyrb,
Korga TpaekTopusi NpeBpaLlaeTcs B OTPE30K NPAMON NIUHUN.

B.3.2.2 MeTton B. MakcumanbHoe U3 pa3MaxoB nNepemMeLleHun, uamepeH-
HbIX B ABYX B3aUMHO NepneHAUKYNAPHbIX HanpaBfeHUAX

Ha4eHn MOXH nnpokCMMmnpoBaTb OOHUM U negyrLlnx Bbl -
3Haue eS( OXXHO a OKC OBa O 3 cnegyto ade

p—p)max
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S = S4(p-p) WM S( (B.5)

p—p)max p-p)max = SB(p-p)
B 3aBMCUMOCTW OT TOr0, Kakoe U3 NoJTy4YeHHbIX 3Ha4eHUn GonbLue.
Boipaxenue (B.5) B cnyyae npeobnagaHus B cnektpe Bubpaunm obopoTHOM Yaco-

Tbl ByAeT, kaK NpaBusio, AaBaTb 3aHVKEHHYIO OLIEHKY S C MakcuMmarbHOW ro-

p—p)max
rpewHocTbo NpubnuantensHo 30 %.

MakcumarnbHas norpelHocTb UMeeT MeCTo Afs TPaekTopumn B BUAeE oTpeska n-
MOW JIMHUK 1 NocrneaoBaTenlbHO YMEHbLUAeTCA Npu cTpemneHnm dopmbl OpBUTBI K OKPYK-
HOCTW, NpeBpaLLasch B HyMb A4S YUCTON OKPYKHOCTW.

B.3.2.3 MeTtoa C. U3amepeHune S«

MrHoBeHHOe 3HayeHve nepemMelleHns Bana S BbIYUCIAIOT NO pesynbTatam usamMe-
peHun S 4 n Sp; cornacHo cdopmyrne (B.3). 3HaveHve S; ByaeT makcumarnbHbIM, Koraa

LEHTp Bana HaxoauTcs B To4ke P (CM. pUcyHOK B.2). 310 3HayeHne obo3HavaT S, ¥

BbIYNCNAKT NO popmyrie

Sman =151 Ol = IS4 OF +[550F | (56)

max
Toyka TpaekTopun, COOTBETCTBYIOLAA Sy, , HE 0053aTeNbHO AOMKHa coBnaaath C
TOYKOW, B KOTOPON S 4 U Sp MPUHUMAIOT MakcMMarbHble 3HayYeHus. [ns Kakaoon KaH-
KPETHOW TPaeKTopuM CYLLECTBYET OOHO 3HAYEHNE Sy, , KOTOPOE He 3aBUCUT OT MOosoxe-
HWI OaTyMKoB BMBpaLMK NpU YCIOBUM, YTO MOSOXEHWEe LeHTpa KoopanHaT OCTaeTcs He-

N3MEHHbIM.

3HaveHue S MO>HO annpoKCUMUPOBATb CrieAyoLWmMM BblipaXeHUeM

p—p)max
S(p—p)max = 28max - (B.7)
BoipaxeHue (B.7) gaet To4HOE 3Ha4eHune, Korga Bubpaumnsa cogepXuT TONbKO OOHY

4YacCTOTHYI0 cocTaBnsitoLyo. B GonblIMHCTBE ApYyrux criyvyaeB BbipaxkeHne OyaeT AaBaTb
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3aBbILUEHHYI0 OLEHKY S(,—p)max, KOTOpasi OyAeT 3aBMUCETb OT rapMOHMYECKOro COCTaBa

p=p)
BMOpaummn

CnepyeT oTMeTUTb, YTO AN onpeaeneHus S, ., HeobxoAMMOo 3HaTb cpefHee no
BPEMEHN 3HayeHne nepemMelleHvs Bana. Takmum obpas3om, namepeHue S.,, BO3MOXHO
TONbKO MPWU NMOMOLLN U3MEPUTENBbHbBIX CUCTEM, KOTOPbIE MOMMMO M3MEHSIIOLLMXCHA CO Bfe-
MEHEeM napameTpoB MOryT M3MepsTb U UX cpegHee 3HadeHne. Kpome Toro, BbluncneHmne
Smax Ha OCHOBE CUIHamnoB, CHATbIX C ABYX AATYUKOB, NpeacTasnseT cobor OTHOCUTENbHO

CNOXHYH BbIMMCITUTENBHYIO Mpoueaypy, TPeObyoLY NPUMEHEHNsT cneumanbHOn annag-

Typbl.
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MpunoxeHue C

(pekomeHayemoe)

Cpe.EI,CTBa M3MepeHMVI, ncnornb3yemMblie Npu NaMmepeHunsax

OTHOCUTENbHOU U abCconTHOM BMOpaummu Bana

C.1  O6wme nonoxeHus

Mpn n3amepeHnsix nonepevyHon Bubpauumn Bana obblMHO UCMONbL3YKT TPU BMAA 18-
MEPUTESbHbLIX CUCTEM, KaXablh M3 KOTOpPbIX obecneyMBaeT U3MepeHusi B O4HOM WU B
ABYX HanpasrneHunsax. B nameputenbHyt0 cUCTEMY OAHOro BUAA BXOOAT OECKOHTaKTHblE
AaTYNKN, N3MEPSIOLLME OTHOCUTENbHbIE NEePEMELLEHUS MEXAY BarioOM U NOALUMMHUKOM; B
N3MepUTENBHYIO CUCTEMY APYroro BMaa — coyeTaHne 30HA0B C AaTYnMKamMym MHEPLIMOHHOIO
TMNa Ans u3MepeHusi abComnTHOro nepemMelleHns Bana; U3MepPUTESIbHbIE CUCTEMbI
TpeTbero Buaa obecneymBaloT n3aMepeHme abConTHOMO NepeMELLEHNSA Bana CroXeHUeM
BbIXOAHbIX CUrHaNnoB ¢ AaTYNKOB BECKOHTAKTHOrO U MHEPLUMOHHOIO TUMa, YCTaHOBIEHHbIX
Ha KOHCTPYKLMWN MaLUMHbI (Hanpumep Ha Koprnyce NoALUMIHAKA).

MpumevaHne - B npumepax, npuegeHHbix B C.2 — C.4, paCCMOTPEHO NPUMEHEHNE
ABYX OATYMKOB, PaCMOfIOXEHHbIX B O4HOW MIIOCKOCTU, NEpPneHanKynapHOM OCu Bana noj
yrnom 90° apyr k apyry. OfHako B psifie cryyaeB GblBaeT 4OCTaTOUHbIM NPOBOAUTL N3Me-

peHusi B OAHOM HanpasfnieHun (cm. 3.3).

C.2 Cuctema namMepeHM OTHOCUTENIbHOIrO ABMXEHUA (OaT4MKu GeCKOHTaKT-
HOro Tmna)

N3meputenbHasa cuctema, Mcnonb3yemasi npu N3aMepeHusx OABMKEHUS Bana oTH-
CUTENbHO 3NEMEHTOB KOHCTPYKLMM MalLMHbl (HanpuMmep Kopnyca noglunHuka) npuBeme-

Ha Ha pucyHke C.1. Cuctema cocTonT n3 BECKOHTAKTHOro gaTtymka, yCTPoOMCTBa cornam-
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BaHUS M CUYMTbIBaAIOLLEro YyCTPOMCTBA.

1 — paT4unk 6GECKOHTAKTHOrO TUNa; 2 — YCTPOMCTBO COrnacoBaHus; 3 — CYMTbIBaOLLLEE YCTPONCTBO;
4 — gononHuTenNbHbIE BbIXOAbl AN CUCTEM aHanu3a 1 KOHTpons; 5 — Ban

PucyHok C.1 — Cxema cuctemMbl U3MepPEeHUN OTHOCUTENIbHOIO ABUXEHUs
C UCNOJNIb30BaHUEM AAaTYMKOB OECKOHTAKTHOro Tuna

Bo Bpemsi nepBoi yCTaHOBKM AaTyvKa XenaTenbHO NPOBECTM HA MecTe Kanmbpa-
Ky €ro BbIXO4HOro curHana B 3aBMCUMMOCTU OT pasHbIX 3Ha4yeHun 3asopa. Cnegyet oThe-
TUTb, YTO ANSA Pa3HbIX PEXMMOB paboTbl MalLMHbI CpeaHee 3Ha4YeHne 3a3opa MOXET 18-
MeHATbCA. [loaToMy HeobxoaMmo ybeamnTbCs, YTO B ftOOOM pexume gaTtymk pabotaeT B
npegenax IMHENHOro Anana3oHa N3MepeHnn.

Mpn namepeHnsx ¢ NomoLlblo 6EeCKOHTAKTHOro gartyuka cregyet ybeamTbes, YTo
€ro BbIXOAHOW CUrHan 3aBUCUT TOSMbKO OT BUOpaumn Bana n 4YTo Ha TOYHOCTb M3MEPEHMUN
He BNUSET HanuynMe Haxoasawmxca NodnmM3ocTn NPoBOAALLNX MaTeEPMArioB NN MarHUTHbIX
nonen.

PekomengyeTcs, 4tobbl M3aMepuTenbHass cuctema obecnedmBarna BO3MOXHOCTb
U3MEPEHUN KaK MEPEMEHHbIX 3HAYEHUW MNepeMeLlEHMN BO BCEM 3adaHHOM Aunanas3oHe
4acToT, Tak U CpeaHero nosfoXeHus Bana OTHOCUTENbHO OMOPHOWM KOHCTPYKUMU. DTO -

3BoAeT Bbl6paTb HY>KHO€ CcpegHee 3Ha4vYeHune 3a3opa MU OUEeHUTb OveHus Bana Ha HU3KUX
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CKOPOCTSIX, KOorga noBedeHne crnosi cMasku ctabunbHO, a LeHTpobexHble ahdekTbl He-
3HAYUTESIbHBbI.

M3mepeHne OTHOCUTENbHbIX NepPeMELLEHNI LOMYCKaeTCs NPOBOAUTL N C MOMOLLbIO
APYrMx CUCTEM, HanpMmep ¢ NOMOLLbIO aTYMKOB-30HAOB.

MpumeyaHne - pun MHTepnpeTaumm pesynbTaToB M3MepeHun OueHun cnepyet
UMETb B BMAY, YTO HA HUX MOIMN OKasaTb BRMUSHWE, HANpuUMep, BpeMeHHbIM Npornb poo-
pa, HeyCTOMYMBOE ABWXEHME LUErKM Bana B 3a30pe MoALIMMHUKA, OCEBbIE NeEpeMeLLeHNs

Bana u ap.

C.3 Cuctema uamepeHnn abConNTHOro ABWXKEHUA (O4aTYNKN-30HObLI B COYe-
TaHWM C gaT4YnNKaMn MHEPLMOHHOIO Tuna)

N3meputenbHasa cuctema, ncnonb3lyemas onst uamepeHun abcontoTHOro ABUKEHMUS
Bana, npmeegeHa Ha pucyHke C.2. Cuctema COCTOUT U3 MHEPLMOHHOIO AaTymka (gaTymk

CKOPOCTU UNWN akcenepomeTp), yCTaHOBNEHHOro Ha AaTYMK-30HA, ONOPHOM CUCTEMbI AaT-

1 — gaTunK-30HA; 2 — fAaTUYNK MHEPLMOHHOIO TUna; 3 — YCTPOMCTBO COrfacoBaHus;
4 — cunTbiBalOLWEE YCTPONCTBO; 5 — AONOMNHUTENbHbIE BbIXOAb! ANS CUCTEM
aHanmsa n KOHTPOsst; 6 — 3fIEMEHTbI KOHCTPYKLMM MaLUUHbI; 7 — Bas

PucyHok C.2 — Cxema cuctemMbl U3MepeHnin abConroTHOro ABNXKEHUs

C ncnosnb3oBaHnem gaT4ynkoe-3oHAoB " AaT4NKOB UHEPLUMOHHOIO TUNa
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4YnKa-3oHOa, obecnedmBaroLler BO3MOXHOCTb HAaKOHEYHMKY 30HOa TOYHO crefoBaTh 3a
ABWXEHNEM Bana, U CHYUTbIBAIOLLLErO YCTPOMCTBA.

lNpumeyvaHne - llpn nomowm OaHHOW CUCTEMbI HENb3st NPOBOAUTb M3MEPEHUS
cpenHero NonoXeHnsa Basa OTHOCUTENbHO KOHCTPYKLUMW MaLUHBI.

MexaHn3m 30HOAa OOMKEH TOYHO nepenaBaTtbh KonebaHusa Bana Ha MHEPLUWMOHHbIN
AaTyuk, He gonyckaTb apebesxaHus 3oHAa, a ero cO6CTBEHHbIE YACTOTbl HE OOSKHbI WC-
KaxkaTb pe3ynbTaTbl U3MEPEHNn BUOpauumn Bana B 3agaHHOM Anana3oHe 4acToT.

BbixogHoW curHan gatymka MHEepLUMOHHOIo TUna OOSMKEeH NpoxXoauT vyepes yCTpoi-
CTBO COrfnacoBaHus, KOTopoe obecneymBaeT TOYHOE U3MEPEHNE NEePEMEHHOro 3Ha4YeHUs

nepemMeLeHnda sana.

C.4 Cwuctema ansa uamepeHmsa abCconTHOro ABMXKEeHUsA (CoyeTaHuMe 4aTYMKOB
©EeCKOHTaKTHOIO 1 MHEPLMOHHOIO TUMOB)

N3meputenbHasa cuctema, ucnonbdyemas anst UaMepeHui abConoTHOro ABMKEHMUS
Bana (KOTopyt MOXHO, KpOMe TOro, NPUMEHATb AN M3MepeHust abContoTHOro ABMKEHUS
Kopnyca NOALUMMHMKA U OTHOCUTENBbHOrO ABWXEHWA Bara) npvBedeHa Ha pucyHke C.3.
Cucrema cocTouT M3 BECKOHTAKTHOro AaTyMka OTHOCUTENbHOro nepemMeLlleHns, HepLy-
OHHOrO gaTtyuka (gaTymka CKOpPOCTM WUNM akceriepomeTpa), YCTPOMCTBA COrfacoBaHus U
CUMNTbIBAKOLLLErO YCTPOMCTBA.

O6a gaTtumnka AOMKHbI ObITb YCTAHOBMNEHbLI HA OBLLLEN XECTKOM onope psaom apyr C
Apyrom, 4tobbl obecneunTb BO3OENCTBUE HA HUX OQHOM U TOM Xe BMBpaumm ONoOpHON Kai-
CTPYKLMM MalUWHbI, U TakuMm obpasom, 4YToBbl MX OCKM YyBCTBUTENBLHOCTM ObiNn napdi-
nesnbHbl Mexay cobon.

YacTb cuctemsbl, BKoYaoLwwas gaT4nkm 6eCKOHTaKTHOro Tuna, aHanormyHa ykasai-
Hon B C.2 n obecneymnBaeT BbIXOQHOW CUrHan, NponopunoHanbHbli OTHOCUTENbHOMY Te-

pemMelleHnto Bana, a Takkke BO3MOXHOCTb YCTaHOBJ1E€HUA HeobxoamMmoro 3a3opa. Boixop-
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1 — gaT4YMK MHEPLMOHHOIO TUNa; 2 — AaT4ymMk BECKOHTAKTHOro Tmna; 3 — yCTPOMCTBO COrMacom@mHuS;
4 — cunTbiBalOLWEE YCTPONCTBO; 5 — AONOMHUTENBbHbIE BbIXOAb! ANS CUCTEM
aHanmsa n KOHTPOsst; 6 — 3fIEMEHTbI KOHCTPYKLMW MaLUUHbI; 7 — Ban

PucyHok C.3 — Cxema cuctemMbl U3MepeHUin abCcontTHOro ABUXKEHUA C UCNOJb3 O-
BaHWEeM JaTYUKOB OECKOHTAKTHOro U MHEPLMUOHHOIO TUMNOB
HOW CUrHan siIBN9eTCs pe3ynbTaTtoM CIOXEHUA OABYX OBWXEHUN: OBUXKEHUSA Bana 1 gBuxe-
HUS ANIEMEHTA KOHCTPYKLMN, HA KOTOPYIO YCTaHOBMEH DECKOHTaKTHbIN AaTUuK.

BbixogHOW curHan MHEPUMOHHOro AaTyuka, NPOnopuUUOHanbHbIA OBMXEHUIO dre-
MEHTa KOHCTPYKUMW, HA KOTOPbLIA OH YCTaHOBMEH BMEeCTe C OECKOHTaKTHbIM AaTYMKOM,
nogsepratoT COOTBETCTBYHOLEN 0O6paboTke ANda NonyyYeHust curHana nepemeldeHus. o-
cne 9TOro CUrHan CyMMUpPYHOT B BEKTOPHOW hopMe C curHanomMm 6eCKOHTaKTHOro Aatyuka,
obecneunBas To4HOE U3MepeHne abcontoTHOro ABmkeHus Bana. CnegyeTt oTMETUTb, YTO
KaXKabl 3fIEMEHT U3MEPUTENTbHOM CUCTEMbI MOXET MUCKaXKaTb aMnninTyaHble U ha3oBble
COOTHOLUEHUSI UICXOOHbIX CUrHanoB, NO3TOMY nepes BEKTOPHbLIM CIOXEHMEM CUTHANOB OHM
AOMKHbI ObITb COOTBETCTBYIOLWMM 06pa3oM cKoppekTMpoBaHbl. [1pyM nomowm gaTtymka

WHEPLIMOHHOMO TUMa MOXHO Takke U3MepsATb abComnoTHY BMOpaUMio HeBpallalLwerocs
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anemMeHTa KOHCTPYKUMM (HanpuMep, kopryca NoAaLmunHuKa).

[aHHas n3MepuTenbHasi cuctemMa OofbkHa obecnednBaTb CUUTbIBAHWE CpenHero
3HaYeHUs NONOXEHNS Bana OTHOCUTESNbHO OMOPHON KOHCTPYKLUW U NEPEMEHHbIX 3Hae-
HWUIA abCOMOTHOrO NepeMeLLeHNsl Bana, KOTopoe SIBNSIETCA CyMMOW abCOMOTHOIO ABMye-

HUA OI'IOpHOVI KOHCTPYKUUN N OTHOCUTENIbHOIO ABMXEHUA Balla.
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MpunoxeHue D
(cnpaBoyHoE)

BeKTOpHbIN aHanNM3 U3MeHeHU B CUrHane Bubpauum

B npunoxeHun A npuBeaeHbl KPUTEPUN OLEHKN COCTOAHMA HA OCHOBE M3MEPEHUN
napameTpa Bnbpaumn Bana B YCTAaHOBMBLUEMCS pexumme paboTbl MalUMHbI U NOObIX 18-
MEHEHUN 3Ha4YeHun atoro napametpa. OgHaKo HEKOTOpble U3MEHEHUSI B COCTOSIHUN Ma-
LWNHBbI MOXHO BbISIBUTb TOSIbKO C MOMOLLbIO BEKTOPHOIO aHanmsa OTAeNbHbIX YaCTOTHbIX

cocTaBnawwmx Bubpaunm.

D.1 O6wwue nonoxeHus

O6wun cTaumoHapHbIN curHan Bmbpaunn, U3MEPEHHLIM Ha BpaLllarolemMcs Bany,
MMEET CIOXHYI0 NPUPOAY MU COCTOUT U3 psaaa OTAESNbHbIX YAaCTOTHLIX cocTaBndaowmx. K-
XOasi M3 COCTaBndAlLWNX onpeaensieTcss CBoen COOCTBEHHOW 4acTOTOW, amMnnanTyaon m
¢a301 OTHOCUTENBHO HEKOTOPOW 3agaHHOM TOYKK oTcyeTa. ObblvHOEe obopyaoBaHue onsa
BMOpPALIMOHHOIO KOHTPOSS n3MepsieT 3HadeHne obuiero curHana smbpaunun, He pasgenas
€ro Ha oTAaenbHble YacToTHble cocTaBndawwme. OgHako UCNONb30BaHNE COBPEMEHHOIO
ANarHocTnyeckoro obopyaoBaHus NO3BONSET NPOBOAUTL aHaNM3 CrOXKHOIO curHana u ai-
penenatb aMmnmtyay n gasy KaXkaow CocTaBrsaoLWwen.

M3meHeHna oTaenbHbIX COCTaBNAKLWMX, KOTOPbIE MOTYT ObiTb BECbMa 3HAYUTESb-
HbIMU, nerde obHapyxuTb, Habngaa 3a N3MeHeHneM COOTBETCTBYHOLLErO BEKTOpa, He-

)Kenu 3a nsaMeHeHnem Bnbpaumm B LLMPOKOW MONOCE YacToT.

D.2 BaxHocTb npeactaBneHnss MHopmMaumMm B BeKTOPHOM Buae
Ha pucyHke D.1 npuBegeHa gmarpamma B MOSISIPHbIX KOOpPAWHATaXx, KoTopasi uc-

nonb3yeTcsi Ans OAHOBPEMEHHOro OTOOpaXXeHUs B BEKTOPHOW chopme amnnuTyabl U dasbl
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OAHOW M3 YaCTOTHbIX COCTaBNALLMX CIIOXHOIo curHana suopauum.

BekTop Al COOTBETCTBYET UCXOLHOMY BMOPALMOHHOMY COCTOSIHMIO B YCTaHOBVB-
LeMCa pexume, T.e. B 3TOM pexume amnnutyaa subpaumm pasHa 30 Mkm, a ¢dasa - 40.
BekTop Az COOTBETCTBYET BMOPALIMOHHOMY COCTOSIHUIO, KOr4a B MalUMHE NPOU3OLLSN He-

KOTOpble M3MeHEeHUs:; aMnnuTyaa Bubpaunm pasHa 25 MkM, a dasa — 180. Takum obpa-

30M, XOTA aMminTyaa BVI6paL|,VIVI YMeHbLInNnacb Ha 5 MKM, UCTMHHOE N3MEHEHUE BVI6m-

—

U1 npeacrtaBnsieT BEKTOP Az —A,, meownin amnnntygy 52 mkm, T.e. B 10 pas Bbille,

4yeM Mpu NPOCTOM CPaBHEHUW aMMIIUTYA.
OTOT npumep UNNICTPUPYET OrpaHUYEHHOCTb KPUTEPUS] OLEHKM COCTOSIHUS MO 18-
MEHEHNI0 YPOBHS BUOpaLMM, OCHOBLIBAKOLLErocsi Ha U3MEePEHUsIX TONbKO amMnnuTyn BUo-

pauuu.

D.3 KoHTponb 3a u3aMeHeHMeM BEKTOpOB BUbOpauummu

MNpumep, npuBeneHHbIn B D.2, nokasbiBaeT Ba)XHOCTb onpeaeneHnst nsMmeHeHum
BEKTOPHbIX COCTaBnAKLWMX curHana sndpaummn. OgHako obwiunin curHan Bnbpaumm MoxeT
BKNtoYaTb B ceb6s MHOXECTBO YaCTOTHbIX COCTaBMAKOLWMX, U YKa3aHHbIE U3BMEHEHUS MOTYT
HabntogaTbCa ANga Kaxaon u3 Hux. Kpome Toro, KonMyeCcTBEHHbIE U3MEHEHUS, He LOMC-
TUMble ONA OQHOW YaCTOTHOM COCTaBNALWEN, MOryT OKasaTbCs BMOSIHE MpUeMMEMbIMA
ans gpyron. MNoatomy B HacToslliee BpeMSA HEBO3MOXHO YCTAHOBUTb KPUTEPUM OLIEHKM
BMOPALMOHHOIO COCTOSIHMS MO WU3MEHEHUSIM BEKTOPOB OTAESbHbIX YaCTOTHbIX COCTaB-
NALWKNX, KOTOpble COOTBETCTBOBANM Obl 3agadamM HacTOALWEro craHgapTta, npeaHassa-
YeHHOro, B NepBYyl oyepeab, AN KOHTPOss BUMOpaLMOHHOIO COCTOSHUS Hecneumanuca-

Mn B obnacTtu Bnbpaumn.

34



FOCT P UCO 7919-1-99

35



FOCT P UCO 7919-1-99

YK 621.9:534.1.08:006.354 OKC 17.160 T34 OKM 42 7791
KntoueBble crnoea: Bubpauus, MallMHbl, Bpallalowmnecs Banbl, U3MEPEHUs, OLEHKa, K-

TPOJib, BUOPALMOHHOE COCTOSsIHNE

36



