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[lpeaucnoBue

Llenn n npuHumMnel ctaHaapTusauum B Poccunickon ®egepaunn yctaHoBneHsl PegepanbHbIM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnumn», a npasmna npuMeHeHns HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepanmin.
OCHOBHbIE NOMNMOXEHUAY

CBepneHUA o cTaHaapTe

1 NOArOTOBINIEH ABTOHOMHOM HekoMMep4deckon opraHusaunen «HaydHo-uccnegoBaTenbCKUAN
LIeHTP KOHTpOoNA U anarHocTukn texHundeckmnx cuctem» (AHO «HWL KO ») Ha ocHoBe COOCTBEHHOTC ayTEHTUY-
HOro nepeBoda ctaHgapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHunueckum komuteToM No ctaHaapTusaumn TK 183 «Bubpauus, yaap M KOHTPOMNb TEXHU-
YeCKOro COCTOAHUSA»

3 YTBEPXAEH M BBEAEH B JEWNCTBUWE Mpukazom PenepansHOro areHTcTBa no TEXHUYECKOMY
perynupoBaHunto U metponorun ot 15 gekabps 2009 r. Ne 875-cT

4 HacToawum ctaHgapT siBnsieTcst MoaANPULMPOBAHHBIM MO OTHOLLUEHUIO K MeXayHapoaHOMY cTaHaap-
TY NCO 19499:2007 «Bubpaumsa. banaHcupoBka. PykoBoACTBO NO NPUMEHEHUIO CTaHAapTOB B 0bnactu
banaHcupoBkn» (ISO 19499:2007 «Mechanical vibration — Balancing — Guidance on the use and
application of balancing standards») nyTem nsameHeHUA CCbINOK, KOTOPbIE BblAeNeHbI B TEKCTE KYPCUBOM. BHe-
CEeHUE yKa3aHHbIX TEXHUYECKUX OTKMOHEHWUN HanpaBneHO Ha yJveT Lenecoobpas3HOCTU UCNOMb30BaAHUA CChl-
NMOYHBLIX HaUMOHaNbHBIX W MEXrocyaapCTBeHHbIX CTaHOapTOB BMECTO CChINTOYHBLIX MeXayHapoaHbIX
cCTaHOapTOB

5 BBEAEH BI'NEPBbIE

ViHgbopmauuss ob UsMeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcs 8 eXea200HO u3dagaeMoM
yKazamerne «HayuoHanbHble cmaHOapmbi», @ meKcm U3MeHeHUU U MorpasoK — 8 eXeMeCSYHO U30asae-
MbiX UHQOPMaUUOHHbLIX yKazamensax « HayuoHarnbHbeie cmaHoapmei». B criiyyae nepecmompa (3aMeHbl) unu
OMMEeHbI Hacmosuwie2o0 cmaHoapma coomeemcemesyroujee yeeodomrneHue byoem ornybrukoeaHo 8 exxeMecsy-
HO U30asaeMoM UHGoOpMaUUOHHOM YyKalamene «HauyuoHanbHeie cmaHOapmebl». Coomeemcmeyroujas
UHGpOopMalylUs, yeeOoMIIeHUe U meKcmbl pa3Melyaromcss makxe 8 UHQopMaUyUuoHHoU cucmeme obuieao
r10/1b308aHUs — Ha obuyuanbHOM calime @eoepallbHO20 a2eHmcemea o mexHU4YeCKoMy peaynupoeaHuro U
Memporsio2uu 8 cemu ViHmepHem

© CrtaHpapTuHdopm, 2011

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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BBenoeHue

[Tpn KOHCTPYUPOBAHUN U TEXHUYECKOM ODCNYKUBAHUN MALLWH Ba)XHO HE AoNycKaTb CBEPX onpeaeneH-
HbIX NpeaenoB BMbpauuto, 0byCcnoBneHHyo agncbanaHcom BpaLllatoLerocs potopa, NoCKoNbKy Takasi BUbpa-
LUS1  OKasblBaeT HebnaronpusiTHoe BO3AEUCTBME KaK Ha MalluHy, Tak W, nepegaBasiCb 4epes
npucoeamnHeHHble KOHCTPYKLUWK, Ha YenoBekKa.

B HacTodwem ctaHgapTe npuBegeH ob030p MeToA0B, UCNOMb3YEMBIX ANA YMeHblUueHUsa auncdbanaHca
poTopa (banaHCUPOBKA), KOTOPLIE YCTAaHOBMNEHbLI APYrMMM HaLUUOHANbHBIMW CTaHA4apTaMu, ¢ LUenbtlo obner-
YUTb BbIDOP MeToda, Hanbonee noaxoasilero B KOHKPEeTHOW cUTyaLunn.

[10 cpaBHEHUIO C NpUMeHeHHbIM MeXayHapogHeiM ctaHaapTomMm NCO 19499:2007 B HacTodLWEM CTaH-
napte ob630p MEeTOAOB BLIMOMHEH HE MO MeXAyHapoaHbiM, a Mo COOTBETCTBYHOLMM UM (MOAEHTUYHBLIM UMK
MOANPUUNMPOBAHHBIM) HaLUUMOHaNbHBIM U MeXrocygapcTBeHHbIM cTaHgapTaMm. CBeaeHUa O COOTBETCTBUU
CCbINTOYHbIX HAaUMOHaNbHLIX U MEeXrocyaapCcTBEHHbIX CTaHAAapTOB MeXAyHapoadHbIM cTaHdapTaM, UCMOoMNb30-
BaHHbIM B Ka4vecTBe ccbimovHbIX B NCO 19499:2007, npnBeaeHbl B AONONMHUTENBHOM npunoxeHun HA.
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HALULUWOHANBbHBIWN CTAHOAPT POCCUUCKOMN PEOEPALNMN

Bubpauus
BAJTAHCUPOBKA

PykoBoAcTBO No NPUMEHEHUIO CTaHAapToOB B 00nacTu 6anaHcUpoBKU

Vibration. Balancing. Guidance on the use and application of balancing standards

Ilata BBegeHnsa — 2011—01—01

1 O6nactb NpMeHeHUA

HacTtoswmnA ctaHaapT ycTaHaBNMBaeT obulee pyKoBOACTBO MO NpUHUMNamM danaHCUpPOBKA MallUH W
MCNONb30BaHUIO ANSA 3TUX Lenen MeToAO0B, YCTAHOBIEHHbIX B MEeXrocyaapCcTBeHHbIX cTaHaapTax U Hauno-
HanbHbIX cTaHAapTax Poccunckon begepaumi.

2 HopmaTuBHbIe CCbINKN

B HacToswWeM cTaHOapTe UCNONb30BaHbl HOPMaTUBHLIE CChINTKX Ha crneayolue ctaHaapThi:

[OCT P NCO 20806—2007 Bubpauna. banaHcnpoBka Ha Mecte poTopoB 6ONbLUUX U CpeHUX pas3-
MepoB. Kputepun n mepbl 6e30nacHoCcTU

[OCT NCO 1940-1—2007 Bubpauuda. TpeboBaHUA K KavyecTBY OanaHCUPOBKWN XKECTKUX POTOPOB.
UacTb 1. OnpegeneHne gonyctumoro gucbanaHca

[OCT UCO 1940-2—99 Bubpaumsa. TpedboBaHUA K KadecTBY OaNaHCUPOBKU XECTKUX POTOPOB.
UacTb 2. Y4eT norpeluHocTen oLeHKN ocTaTouHoro gucbanaHca

[OCT UCO 7919-1—2002 Bubpaund. KOHTpONb COCTOAHUA MallMH NO pe3ynbTaTtaM U3MepeHuu
BUBpaLuun Ha BpalwaroLwmxes Banax. Odbwme TpedboBaHUA

[OCT UCO 7919-3—2002 Bubpauna. KoHTpONb COCTOAHUA MalUWMH NO pe3ynbTaTtaM U3MepeHuu
BUOpaLun Ha BpalwatoLmxca Banax. [NpomMbllneHHble MalUUHHBIE KOMMEKCHI

[OCT UCO 7919-4—2002 Bubpauna. KoHTpONb COCTOAHUA MalUKMH NO pe3ynbTaTtaM U3MepeHun
BMOpaL M Ha Bpallarowmxcs sanax. [a3oTypbuHHbIe arperarhbl

[OCT UCO 10816-1—97 Bubpauus. KoOHTponb COCTOAHNA MaLLUKMH NO pe3ynbTaTtaM U3mMepeHuniA BUO-
paLunn Ha HeBpallawLwmxca Yactax. Hacte 1. Obwne TpedboBaHn4

[OCT UCO 10816-3—2002 Bubpaumsa. KOHTpONb COCTOSIHUS MalUMH MO pe3ynbTataM U3MepeHunn
BUOpaLMM Ha HeBpawarwwmxes Jyactax. HYactb 3. [NpombllwneHHble MalmMHbl HOMUHANBHOW MOLLHOCTbLIO
6onee 15 kBT 1 HOMUHanNbHOM ckopocTbio oT 120 go 15000 MuH—1

[OCT UCO 10816-4—2002 Bubpaumsa. KOHTpONb COCTOSIHUS MalUMH MO pe3ynbTataM U3MepeHunn
BMOpaL M Ha HeBpallaroLmxcsa Yactax. HacTb 4. [[a30TypOuHHBIE YCTaHOBKNA

[OCT 19534—74 BanaHcupoBka Bpawarolimxcs Ten. TepMuHbl

[OCT 20076—2007 (MCO 2953:1999) Bubpaunda. CtaHkM danaHCUPOBOYHbIE. XapaKTEPUCTUKN U
MeTodbl UX NMPOBEPKA

[OCT 24346—80 Bubpauua. TepMmuHbl 1 onpegeneHuns

[OCT 25364—97 Arperatbl napoTypObuHHbIE CTauMoHapHbIe. HopMbl BUOpaL M onop BanonpoBoaoB
n obmne TpedboBaHNSA K NpoBeJeHNI0 N3MePEeHUIA

[OCT 27165—97 Arperatbl napoTypOuMHHbIE cTauMoHapHble. HopMmbl BUbpaLMX BanonpoBOAOB U
obLme TpeboBaHUA K NpOBEAEHUIO NU3MEPEHUNIA

U3paHune odbmumnanbHoe
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[OCT 28989—91 (MCO 3719—82) CTtaHkn banaHcMpoBoYHble. CUMBOJbI Ha NaHensax ynpasnieHus

[OCT 31186—2002 (MCO 10814:1996) Bubpauus. lNoasep>keHHOCTb N YYBCTBUTENbHOCTb MaLUUH K
auncdanaHcy

[OCT 31320—2006 (MCO 11342:1998) Bubpauuna. Metoabl U Kputepumn DanaHCUpOBKU TMOKNX POTO-
POB

[OCT 31321—2006 (NCO 7475:2002) Bubpaumsa. CtaHkM banaHcupoBoUdHble. OrpaxageHusa 1 apy-
rMe cpecTBa 3allUThl

[OCT 31322—2006 (MCO 8821:1989) Bubpauuna. TpeboBaHUA K banaHCUPOBKE 3M1EMEHTOB poTOpAa,
cobunpaeMblX ¢ MOMOLLLIO LLUMOHKA

[TpumeyaHwue—Illpn NoNb30BaAHUN HACTOSALWMM CTAaHOAAPTOM LenecoobpasHo NpoBEPUTb AEUCTBUE CCbINMOM-
HbIX CTAHAAPTOB B MHMOPMALUMOHHON CUCTEME OBLEro nonb3oBaHUsa — Ha opuumanbHom cante PegepanbHOro areHT-
CTBa Mo TEXHNYECKOMY PEryrnmpoBaHUIO U METPOITONMU B CETU VIHTEPHET UK MO eXErogHo n3gasaemMmomy MHPOPMaLUNOHHO-
MYy yKasarenio «HaumoHanbHble CTaHAAPTbI», KOTOPbLIM ONYyBNMKOBAH MO COCTOSAHUIO HA 1 AHBapPS TEKYLEro roga, u no
COOTBETCTBYIOLLUM EXEMECSYHO n3gaBaeMmblM NHOOPMALMOHHBIM yKasaTensam, onybrnnmkoBaHHbIM B TEKYLWEM roay. Ecnu
CCbINOYHbIN CTAHAAPT 3aMEHEH (M3MEHEH ), TO NPY NONb30BAHUN HACTOSILLMM CTaHOAPTOM CneayeTt PpyKOBOACTBOBATLCS 3a-
MEHSIOWMNM (M3MEHEHHBIM) CTaHAapPTOM. ECnn cCbiNOYHbIM CTaHAAPT OTMEHEH 6e3 3aMeHbI, TO NONOXEHNE, B KOTOPOM Aa-
Ha CCbINKa Ha HEro, NPUMEHSETCH B YacTU, HE 3aTparuBaloLWEN 3Ty CCbITKY.

3 TepMUHbLI U onpeaeneHus

B HacTodalwem ctaHgapTe npumMmeHeHbl TepMUuHbl No fOCT 19534 n FOCT 24346.

4 [ncdanaHc poTtopa

4.1 O6wme nonoxeHus

BanaHcupoBKka npeacTtaBnseT cobon NpoLece NPOBEPKU pacnpeneneHns Mmacc potopa (BpawiaroLeincs
getanun) n, npyu HeobxoaAUMMOCTU, UISMEHEeHWs1 3TOro pacnpeaeneHnss Takum obpasom, UToObl YOAOBMNETBOPUTL
TpeboBaHUAM K 40NYyCTUMOMY AucbanaHcy.

[TpnunHamun aucbanaHca MoryT OblTb HEOQHOPOAHOCTL MaTepuana poTopa, NorpelHoCTN U3roTOBMe-
HUSA 1 COOPKN, N3HOC Y3MOB, 0CeaHNUe Ha POTope 3arps3HALWNX YacTULl, MKSMEHEHWNE COCTOSAHUS pOTopa BO
BpemMd padboTbl MaWWHLI U Ap. BaXkHO NOHMMaTL, YTO NI0OOMY, AaXe CepUNHO NPOU3IBOAUMOMY POTOPY NPUCY-
LLle coBCTBEHHOE pacnpegerneHme Mmace, T. €. COBCTBeHHbIN ancbanaHc.

HoBble pOTOPLI Nepeq yCTaHOBKOW B MaLlUMHY 0ObIYHO noaBepratoT danaHcUpoBke Ha BanaHCMPOBOY-
HOM CTaHKe M3roTOBUTENS MallUHbI. POTOp Nocne peMoHTa Takke MOXET ObITb NpeaBapuUTenbHO ypaBHOBE-
leH Ha 6anaHCUPOBOYHOM CTaHKe, a B cnydae OTCYTCTBUMSI Heobxoaumoro obopyaoBaHUs — Ha MecCTe
ycTaHoBkn (cM. FOCT P MCO 20806). B nocneaHem cnydae poTop ycTaHaBNMBaT B COOCTBEHHbIE NOALINM-
HUKLA N COeAUHAT C NPUBOAOM MaLUUHBI.

[Mpn BpalweHnn HeypaBHOBELLEHHOro poTopa Ha BanaHCUPOBOYHOM CTaHKe UK Ha MecTe YCTaHOBKM
BO3HMKaeT LieHTpobexHas cuna, KoTopas, B CBOHO o4epeb, Bbi3blBaeT ANHAMNYECKYO peaKLno Onop poTo-
pa. Mo pesynbTatamM U3MepPEeHNiA C NOMOLLIbIO aTYMKOB CUIbI, YCTAHOBMEHHbIX Ha Kopnycax NoALMMHUKOB,
AN C NOMOLLbIO JaTYNKOB BUOpaLnMK, YCTAaHOBIIEHHbIX 4719 U3MepeHuin konebaHnii onopsl UK Bana potopa,
paccuYMTbIBAOT Macchl poTopa, KoTopble Heobxoaumo AobaBuTb, yaanuTb UNU NepemMecTuTb B npouecce
banaHcMpoBKW. B 3aBUCMMOCTU OT 3ada4 DanaHCUPOBKMA ee OCYLLIECTBNAKT B OAHOW, ABYX U Gonee nnoc-
KOCTAX KOPPEKLIUN.

4.2 PacnpepneneHue gpucbanaHcoB

NuncbanaHc potopa MoXxeT ObITb ONMcaH COBOKYNMHOCTLIO BeCKOHEeYHOoro Ymcna BekTopoB ancbanaHcos,
pacnpegeneHHbIX BAOMb ocK poTopa. Ecnu poTop npeacTtaBuUTh B BUAE MOAENN CO cocpeaoTOMEeHHbBIMU Napa-
MeTpaMu, To AucbanaHc MOXHO NpeaAcTaBUTb B BUAE KOHEYHOro Yymcna BeKTopoB AnMcbanaHcoB ¢ pasHbiMU
3Ha4YeHnaMn 1 pasoBbIMK yrinammn (yrnamu gucbanaHca), Kak nokasaHo Ha pucyHke 1.

NaeanbHO ypaBHOBELLIEHHbLIA POTOP MOXET ObITb NONy4YeH KOMMNeHcaLnen Bcex BEKTOPOB AncbanaHcos
B MSIOCKOCTAX, A€ OHW pacrosioXKeHbl. Ha npaktnke namepntb gucbanaHchl, COOTBETCTBYHOLLNE OTAENbHbIM
YyacTam poTopa, HeBO3MOXHO. Kpome Toro, B 3TOM, Kak npaBuno, HeT HeobxoaumocTu. MHdopmaumsa o pac-
npeaeneHnun gucbanaHcos, Tpedbyemasa ana 6anaHCMPOBKK poTopa, onpeaenseT MeTod banaHCcUpoBKX.

2
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PucyHok 1 — PacnpegeneHne nokanbHbiX guncbanaHcoB poTopa, MOAENUPYEMOro AeCATbIO PacnofIOXXEHHbIMU BAOMNb
OCK pOoTOpa Maccamm, NMOCKOCTN BPpaLWEHUS KOTOPbIX NEPNEHANKYNSPHbI K OCY POTOpPAa

4.3 NMpepcTtaBneHue ancbanaHca

OuncbanaHc potopa MOXeT ObITb NpeAcTaBieH B BUAE:

a) rnaBHoOro BekTopa gucbanaHcoB U, , npeactasnsatoLllero cobon BEKTOPHYO cyMMY Bcex gncbanan-
COB, pacnpefeneHHbliX BAOMb OCU poTopa;

b) rmaBHoro momeHTa gucbanaHcoB P, , npeacTaBnsatowlero cobon BeKTOPHYH CyMMY BCeX MOMEHTOB

amcbanaHcoB, pacnpegeneHHbIX BAOMb OCU poTopa, OTHOCUTENIbHO MPOU3BOSIbHO BbIOPAHHOW MIOCKOCTU
rMaBHOro BeKTopa AncbanaHcosB;

c) mMoganbHoro gucbanaHca U, , npeactasnsawolwero cobon gucbanaHc, pacnpeaeneHHbll BAOb OCU

poTOpa TakMm obpa3om, YTO OH BNSAET TOMbKO Ha n-t0 Moay konebaHuin poTopa B NOALWMNHUKOBBLIX onopax.

MaTtemaTtuyeckoe 1 rpagpuyeckoe onncaHne aucbanaHcoB yKkasaHHbIX BUAOB NMPUBEOEHO B MPUNOXKe-
HUU A.

[TpunmeyaHwune—[NnaBHbIW BEKTOP ANCHANaHCcoB 1 MaBHbIM MOMEHT ANCOaNaHCoOB COBMECTHO XapaKTepUaytoT
OVHAMUYECKYI0 HEYPABHOBELLEHHOCTb POTOPA, KOTOPas MOXET DObIThb NpeacrasneHa napon aucbanaHcoB B ABYX NPOU3-
BOIbHO BbIDPaHHbLIX NMOCKOCTAX, NEPNEHANKYINSPHBIX K OCU POTOpA.

5 OuHamMmunyeckoe noBegeHue poToOpoOB

5.1 O6bwme nonoxeHus

Ha npaktuke obbIMHO BCe POTOPbLI OTHOCAT K OAHOMY U3 ABYX TUMNOB: XXECTKUM Unm rubkmun. Metoasl
OanaHCUPOBKU pOoTOPOB 3TUX TUNOB NpueeaeHbl B fOCT NCO 1940-1 n FOCT 31320 (cm. Tabnuuy 1).

OpaHako pasgeneHne poTOPOB Ha ABa yKasaHHbIX TMNa ABnsAeTcs OOMbLMM YNPOLWEHNEM, YTO MOXET

MPUBECTN K HEBEPHOMY NpeAcTaBneHnto, YTo MeToa 6anaHCMpoBKM poTopa 3aBUCUT TOMNBKO OT KOHCTPYKL UM
nocnegHero.

XoTa ancbanaHc aABnsgeTca CBOMCTBOM poTopa, AMHaMUYecKoe MoBedeHue poTopa B HOpPMalbHbIX
yCIIOBUAX pabOThl 3aBUCUT Takke OT AUHaAaMNUYECKUX CBOWCTB MOJLLMNMHUKOBOro y3na (MogLlwunHuKa n Kopryca
MnoJLUMMNHMKA), a Takke OT YacToThl BpalleHusa potopa. bonee Toro, Ha BbIOop MeToga 6anaHCMpPOBKU MOTYT

MOBNUSATL TAKXKE YCTaHOBMNEHHbIE TPeDOBaHMSA K KavecTBY BanaHCMPOBKU N HaYanbHOE pacnpeaeneHnue amc-
OanaHcoB poTopa (cMm. Tabnuuy 1).



[OCT P 53578—2009

Tabnwuya 1 —Tlpumepbl namepsemMbiX napameTpos U BUAOB U3MEPEHUN

MoseneHue poTopa TounMe CrannapT MeTtoa BanaHcnpoBkn (NatuHCKME BYKBbI YKa3bIBAKOT
POTOP PUMEp P meTon no FOCT 31320)
XKectkmn poTop Pucynok 4 a) | FTOCT UCO 1940-1 OaHO- 1 ABYXNNOCKOCTHas banaHcnpoBka®
[[MBKuN poTop PucyHok 4 b) MeToabl BanaHCMpOBKM HA HU3KOW 4YacToTe Bpa-
weHns (A—F)
banaHcnpoBKa HA HECKONbKMX YacToTax BpaLlle-
FOCT 31320° P Pati
HUA (G)
banaHcupoBka Ha ogHoun (0bbIYHO, paboyen) vac-
ToTE BpaweHus (H)
POTOP € ynpyrumm ane-| PucyHok 4 ¢) banaHcupoBKa HA PUKCUPOBAHHOW YacToOTE Bpa-
MEHTaMK weHuns (I)
POTOP € anemeHTaMmun ¢| PucyHok 4 d) [locagka anemMeHTOB poTopa B CBOE MMONMOXEeHNEe
N3MEHAKLWENCH NOCaaKOW Ha BbICOKOW YacToTe BpalweHus ©

9 OgHO- 1 ABYXNNOCKOCTHasA BanaHCUPOBKN YMEHBLLAIOT MMaBHbIN BEKTOP ANcbanaHCcoB U rMaBHbIN MOMEHT AWNC-
banaHcos.

b B FOCT 31320 TepmuH «rmbkuii poTop» UCNONBb30OBaH AMs onpegeneHnus potopa, NPOSBAAIOWErO B ANHAMMU-
YEeCKOM MOBEAEHNUN CBOUCTBA NMBKOro poTopa; potopa ¢ ynpyruMmm sreMmeHTaMmm n potopa ¢ 3neMeHTamMmm, N3MeHSHLLU-
MW CBOIO NocagKy BO BPEMS BpalleHus poTopa.

¢ NanHbin metog B FOCT 31320 He nmeeT BykBeHHOro obosHaveHus (CM. pasgen 7).

5.2 PoTop, paccMaTpuBaeMbIU KaK XXeCTKUN

Ecnu poTop BpalwaeTca kak abCoNMoTHO TBepaoe Teno Ha ynpyrux onopax, To ero nepemMelleHuns npea-
CTaBNSAT cCODOU coveTaHMe ABYX ABWMKEHUN, NOKa3aHHbIX HA PUCYHKE 2. Y TaKoro potopa OTCYTCTBYHOT U3TMD-
Hble KonebaHud, a ero nepemMelleHns 00ycnoBeHbl TONbLKO KoNnedaHUAMM NoaLWMNHUKOBOTO yana.

PucyHok 2 — Qopmbl ABUMKEHUSA XKECTKOIo poTopa, NpeAcTaBnsaloLero Cobon CMMMeTpUYHOE TBEPAOE TENO HA CUMMET-
PUYHBLIX YNPYrnx onopax

B peanbHOCTW HXU OOQWH POTOP HENb3sl cuMTaTb abCONTHO TBEPALIM TENOM, U NMIOOON U3 HUX UMEET
Manbsle (N0 CpaBHEHUO C yKa3aHHbIMW dOpMaMMN ABUXKEHUS XKECTKOro poTtopa) U3rmbHble gedopmamu,
OOHaKo poTop MOXHO paccMaTpuBaTh Kak XXeCTKUA Npu YCNOBMK, YTO ero gaedopmMauinmn, cBA3aHHbIe C pac-
npegeneHnem gucbanaHcoB BAOMb pOTOPA, HE NPeBbIWA0T 3a4aHHbIX A0NYCTUMbIX 3HAYEHWUA Ha NoDOoKN Yac-
TOTE BpalleHUa poTopa BNMNOTb AC MakKCcuManbHOW pabodvein 4yactoThl. BONbWMHCTBO Taknx poOTOPOB MOTYT
ObITb YpaBHoBewWweHbl MeTogamun no FOCT MCO 1940-1. X uenbto sIBNSIETCA YCTpaHeHWe rMaBHOro BeKTopa
ancbanaHcoB yCTaHOBKOW Macc B O4HOMN MMOCKOCTU KOppeKLUun Unm amHaMmmnyeckon HeypaBHOBELLEHHOCTU
pacnpeneneHnem mMacc rno AsyM NSIOCKOCTAM KOPpeKLUN.

[TpumeyaHwmne—PoTop, KOTOPbLIX B nNpouecce paboTbl AOMKEH BECTU CEDA KaK XXECTKUN, MOXET BbITb YPaBHO-
BelweH Ha Nbon ckopocTn BanaHCUPOBOYHOIO CTaHKa, Npu YCIOBUX, YTO OHA AOCTATOMHO HU3Ka ANs COXPaHEHUS POTO-
POM CBOWUCTB TBEPAOOIro Tena.

5.3 PoTop, paccMmaTpuBaeMbln Kak TMOKUIA

5.3.1 O6LWue nonoxeHUN

[Tpn NOBBLILLIEHNX YACTOThI BpaLLeHUs1 UMK NPU YMEHbLUEHUX AONYCTUMOro ancbanaHca poTop, PacCMOoT-
DEHHBIN B 5.2, MOXET Ha4vaTb NPOABSATL XapaKTepHble NpUu3Haku rmbkoro potopa. Jedopmanum potopa CTaHo-
BATCH 3HAYUTENbHLIMA, @ MeToAdbl, NPUMEHSeMble NpKU BanaHCUPOBKE XEeCTKOro potopa, — HeoCTaTOUYHbIMUA
Ons AOCTWXKEHMSA TpedbyemMon ypaBHOBELEHHOCTU. TunnuHble bopmbl U3rMBHLIX KONedbaHUn CUMMETPUYHOTO
poTOpa NokKasaHbl Ha pucyHke 3. [1na poTtopa, NPoABMSAOLWEro NPM3Hakm rudbkoroe potTopa, UCNosb3yT METO-
nbl banaHcuposkn no FOCT 31320.
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a) MNepeas moga U3rmbHbIX kKonedaHun

b) Bropasa moga narmbHeix konebaHui

N R
v

c) TpeTbst Moaa N3rnbHbIX KornedaHum

PucyHok 3 — CxemaTtnyHoe npeacraBneHmne NnepebiX TPEX MOA N3rMOHbIX KonebaHum rmbkoro potopa Ha ynpyrmx onopax

5.3.2 banaHcupoBKa Ha HU3KOU YacToTe BpalleHUs

B HekoTopbIX cry4dasx poTop, NPOABNSAOLWAA Npy paboTe NpUsHaKM rmbkKoro potopa, MoXeT ObiTb YOOB-
NeTBOPUTENbLHO ypaBHOBelLleH Ha HU3KoW YacToTe BpaweHuda. B FOCT 371320 npusedeHbl Metoabl A—F,
KOTOpbIMU AncbanaHc, NO BO3MOXHOCTW, YCTPaHSOT B TEX NMOCKOCTSX, rAe UMeeT MECTO HeypaBHOBELLEH-
HOCTb Macc poTopa.

5.3.3 banaHcupoBKa Ha HECKONbKUX YacToTax BpalleHUs

BanaHcUpoOBKY Ha HECKOMBKUX YacToTax BpalleHUs1 MPUMEHSAIOT AN KOpPeKLUMA rMaBHOro BeKTopa ANC-
banaHcoB, rnMaBHOrc MoOMeHTa AncbanaHcoB U COOTBETCTBYHOLWNX MOAanbHbIX AncbanaHcoB. banaHCcMpoBKy
BblnoNnHAT no FOCT 31320 metoaom G.

5.3.4 banaHcupoBKa Ha pabo4yen YacToTe BpaLleHus

[1aHHbLIM MeTod NPUMEHAT AN TMMOKMX POTOPOB, KOTOPLIE A0 AOCTUXKEeHUA pabovyen YacToThl BpaLle-
HUS NPOXOONAT Yepes oaHYy Unn Bonee KPUTUYECKNX YacToT, HO Y KOTOPLIX B CUITY 0OCODEHHOCTEN KOHCTPYKL A
MaLLUWHBI AONYCTUMBI BICOKME YPOBHU BUBpaLUN Ha KPUTUYECKUX YacToTax U NO3TOMY YMEHbLUEHUIO rnoane-
XUT aucbanaHc TonbkKo Ha paboven yactoTe BpaweHusa (FOCT 31320, meton H).

5.4 PoTopbl ¢ UaMeHAKLLEeNCA reOMeTpuen

5.4.1 O6wune nonoxeHus

BEONLLWNMHCTBO POTOPOB B 3aBUCMMOCTM OT UX MOBeAEHNS Ha YacToTax BpalleHUst MOryT ObITb OTHECEHH!
NBO K XKecTknM, Nnbo K rmbkum. OaHako B psiae cnyyaeB AMHaMUYECcKoe NoBeAeHne poTopa MMeeT ocobeH-
HOCTW, KOTOpbIE TPebYIoT cneunanbHoOro paccMoTpPEeHUs NpK BeIbope MeToaa BanaHCUPOBKN.

5.4.2 PoTop Cc ynpyrumu anieMeHTamMu

PoTOp B 3aBUCUMOCTU OT OCODEHHOCTEN KOHCTPYKLUM MOXET TpeboBaTh NpoBeaeHUsa banaHCUpOBKN Ha
HU3KOW MU BBICOKOW YacToTe BpalleHUda. Ho, KpoMe Toro, B COCTaB paccMaTpUBaEeMOro potopa BXo4aT ae-
MEHTBI, KOTOpble NNBO ABNSAOTCA TMOKUMUK, NNMBO YyNpyro 3akpenmneHbl, Tak YTo gucbanaHc poTopa MOXeT
COOTBETCTBYIOLLMM 00pa3oM UIMEHATLCA C MSMEeHEeHUEM 4YacToThl BpalleHua. INpumepamum Taknx poTopoB
ABNAOTCA POTOP C coeAUHUTENBbHBLIMU TAraMmun, aePopMMPYHLLIMMUCA Ha BBICOKMX YacToTaxX BpalleHUs; BEeH-
TUNATOP C PE3NHOBLIMW NONACTSMU; POTOP OAHOMA3HOIO aCUHXPOHHOIC 3neKkTpoaBUraTens ¢ LeHTpobex-
HbIM MYCKOBBLIM BhIKtovaTenem. B aTom cnyyae BeinonHAWT 6anaHcupoBky no FOCT 31320 metogom |.

5.4.3 PoTop c aneMeHTaMu, U3MeHAKLUMN CBOK NOocagKy

B cocTtaB Taknx poTopoB MOTYT BXOAUTb 3N1€MEHThI, KOTOPLIE 3aHUMAT CBOE OKOHYaTeNbHOoe MoJIoXe-
HUe TOJbKO Nnocne AOCTUXKEHNS HEKOTOPOM YacToThl BpalleHusa unm gpyrmx pabounx ycnosun. lNocne nocaa-
KU TaKNX 3NIEMEHTOB B X OKOHYaTellbHOEe NOoNoXKeHne NnoBeeHne potopa CTaHOBUTCHA cTabunibHbIM. Ho npu
3TOM POTOP MOXET oKa3aTbCA HeypaBHOBELLEHHbIM, YTO TpebyeT gononHUTensHon banaHcupoBku. MNpume-
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PaMn POTOPOB C 3lIeMeHTaMUn, MSMeHSALLMMK CBOKO NOcaaKy, ABNAKTCA TypbuHa ¢ Anckammn, HacaxxeHHbIMU B
"OPAYEM COCTOSAHUN, POTOP, HADPaHHbLIN U3 OTAENbHLIX NNACTUH; POTOP reHepaTtopa ¢ 0OMOTKOU U3 MeQHOro
poBOAa; poTop TypboreHepaTopa ¢ HacaXXeHHbIMU baHgaXXHbIMU KoNMbLUaMKU. POToOpbl AaHHOTO TUNa onucaH:bl
BOCT 31320 (pasgen 7), HO MeTo4 X 6anaHCUPOBKU He YCTaHOBIIEH.

5.5 Mpumepbl pOoTOPOB C pa3HbIM NOBeAeHUEeM B AUHAMUYECKOM peXume
[MprMepbl pOTOPOB C pa3HbIM NoBeAeHNUEM Npu BpalleHNM NokasaHbl Ha pUCYHKe 4.

b) MTMbku poTop {ANCK HaA ynpyrom Bany,
HanpumMmep, potop JlaBans)

.;.
=r‘

RS SRS SSSSSESSSESSESSSSSSSSSSY

¢) PoTop € ynpyrumm anemMeHTamm d) PoTOp C aneMeHTaMun ¢ U3MEHSILLENCH
(6apabaH c coegMHUTENBHBIMU TAramMm) nocagkon (0bMoTka Ha Bouke poTopa)

PucyHok 4 — [pumepbl pOTOPOB C pa3HbiM NoBeAEHUEM B ANWHAMUNYECKOM peXnme

CxemMaTU4HOro on1ucaHus potTopa, 04HaKo, Heg4oCTaTOUYHO ANA npeackasaHud ero noseaeHus. PoTtopel,
N30bpaxeHHbIe Ha pUCcyHKax 4 ¢) 4 d) MoryT BeCcTU ceb4a Kak rudbkne poTopbl bes3 Kaknx-nmbo ocobeHHOCTeN,
a NpUMepoM poTopa, U30bpakeHHOro Ha pUcyHke 4 b), MoXeT OblTb HU3KOCKOPOCTHOW BEHTUNMSITOP, HE COBEP-
LLIAOLLMIA U3rMOHBIX KonebaHun, T. e. NPOABNAILWNNA ceba Kak XXeCTKu poTop. NoBegeHme poTopa B AMHaAMMN-
YeCKOM peXxnme paccMoTpeHo B NpUnoXxeHun B.

5.6 Bnunawwue cdpakTopbl

5.6.1 OOLWue nonoxeHUN

OTKNUK poTOopa Ha AnHaMun4ecKkne BO3geNCTBUSA 3aBUCUT OT ero pusniecknx CBOUCTB U CBOUCTB OMNOop-
HOW KOHCTPYKUMK. Bubpauus, nsmepsdemasi Ha onopax Wnu Ha Bany potopa, KpoMe pU3NYecKnx CBOUCTB
POTOPA 3aBUCUT TakXe OT 3Ha4YeHUsa gncbanaHca, ero pacnpeaeneHna BAonb OCM poTopa, a TakKe OT YacTo-
Tbl BpalwleHus. YKasaHHble pakTopbl BNUSOT Ha BbIOop MeToga 6anaHCcMpoBKA.

5.6.2 JonycTtumbin gucbanaHc

Hwke Ha npuMmepax nokasaHo, Kak UI3sMeHeHue AonycTuMoro aucbanadca npuBoguT K HeobXoAUMMOCTU
nepecMoTpa Tuna poTopa U UCNoNb30BaHUS Apyroro, 6onee TouHOro Metoga 6anaHcUpoBKA.

a) PoTop, paccMmaTtpuBaemMbiin KaK XXeCTKUA U ypaBHOBELLMBAEMbIA B OHON MMOCKOCTUN AN YMEHbLUEe-
HS1 TNAaBHOIO BeKTopa AucbanaHcoB, MOXeT notpeboBaTb AONONHUTENbHOW, bornee To4HOU DanaHCUPOBKA B
TOW e MIOCKOCTU KOPPpEeKL NN,

b) PoTop, paccMmaTpuUBaeMbl KaK )KECTKUA U ypaBHOBELWIMBAEMBIN B OAHON NMOCKOCTU ANA YMEHbLLE-
HUAS rMaBHOMO BEKTOpa AncbanaHcoB, MOXeT noTpedboBaTb BanaHCUPOBKM C UCNONMb30OBaAHUEM ABYX NIOCKOC-
Ten KoppeKkunn ang ymeHbleHUs rmaBHOro MoMeHTa aucbanaHcoB (AMHaMUYeCcKon HeypaBHOBELLIEHHOCTH
pOTOpPAa B LLENTOM).

c) PoTop, paccMmaTpuBaeMblid Kak JKECTKUIA N YpaBHOBELUMBAEMbBIN B ABYX MITOCKOCTAX KOPPEeKLUN ANs
YMEHbLLUEHWS KaK rMaBHOro BeKTopa, Tak U rnaBHOro MoMeHTa AncbanaHCcoB, MOXET AOMONHUTESNIbHO NOTPeE-
boBaTb y4eTa U3rnbHbIX KonedaHum Anga yMeHblUEeHNS MoAanbHbIX AUMcbanaHcoB, gaxXe ecni pabovasi HacTo-
Ta BpalleHUs NeXUT HUXKe NepBOU KPpUTUYECKOU YacTOoThl BpalleHUs poTopa.
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d) PoTop, paccmaTpuBaeMbin Kak rMOKMA U ypaBHOBELLUMBAEMBIN OOHUAM M3 METOAOB BanaHCUPOBKA
TMOKNX POTOPOB AN YMEeHbLUEHNSA AMHaAMNYECKOWN HeypaBHOBELLEHHOCTU U psiaa ModanbHbIX AucbanaHcos,
MOXeT noTpedoBaTbh YMEHbLUEHUS 3HaYeHUA AncbanaHcoB, COOTBETCTBYOLWNX DoNee BbICOKMM MOodaM pPOTO-
pa, Aaxe npu ycnoBun, 4YTo YacToTa BpalleHusl poTopa He AoCcTUraeT cobCTBEHHbLIX YacTOT 3TUX MOA.

e) PoTtop, kecTKnn unmn rubknin, ypaBHOBELLMBAEMbIA OAHUM U3 METOA0B DANaHCUPOBKU, MOXKET NoTpe-
OoBaTb pacCMOTPEHUNA cnelnanbHbIX METOAOB, MO3BONALIUX YH4ECTb HAaNnU4Yne ynpyrix sneMeHToB potopa
NN SNEMEHTOB, U3MEHSIIOLLNX CBOHO Nocaaky BO BpeMs padboThl poTopa.

f) Ecnu nocne yxecToueHUsl A0nycKa oKasanochk, UTo TpeboBaHUA K oCTaTOMHOMY AMcbanaHcy MoryT
ObITb BbIMOMHEHbI TOMBbKO HA KAKOU-TO OOQHOW YacTOTe BpalleHUs poTopa, TO 3TO MOXET NoTpeboBaTh NpoBe-
neHns banaHcnMpoBKU HA pabovyen YacToTe BpalleHUs poTopa.

5.6.3 Pexum pabothbl

[Tpn 3MeHeHn pabo4nx ycnosmn (Hanpumep, 4actoThl BpalleHNs, CBOUCTB ONOPbI) MOXeT NoTpebo-
BaTbCH MOBTOPHAaA oLeHKa AMHaAMUYECKOro NoBedeHNd poTopa.

5.6.4 HayanbHbIN AncGanaHc

PacnpegeneHne HadanbHOro gucbanaHca okasbiBaeT BIIUSAHNE Ha OTKITUK CUCTEMbBI « POTOP — ornopan.
OT 3TOro 3aBUCUT, Kakou MMeHHO B1a ancbanaHca (cM. pasgen 4) BeIXoauT 3a npeaensl gonycka U, cneaoBa-
TeNbHO, HYXXAAaeTCcs B YMeHbLUeHUN. HaYvyanbHbIM AUcbanaHc 3aBUCUT OT CNMOCOOOB MeXaHNYeCcKkon 00paboTKN
poTOpa 1N KavyecTBa ero cOopKM.

6 Jonyctumbin gucbanaHc

6.1 O6bwmne nonoxeHus

CoBpeMeHHoe BanaHcmpoBodHoe obopyaoBaHMe U MeToabl DanaHCUPOBKU MO3BONAKT YMEHbLUNTb
ancbanaHc 4o BecbMa HU3Koro 3aHadeHns. OgHako 3aBblllaTh cBepx Heobxoanmoro TpeboBaHMA K Ka4ecTBY
OanaHCNMPOBKX 3KOHOMUYECKN HellenecoobpasHo. NoaToMmy cneayeT onpeaennTb AoNyCcTUMbIA gucbanaHc,
Npwv KOTOPOM AoCTUraeTca NpuemMneMblid ypoBeHb BUBpaL M U AnHaMN4Yecknx cin B 0BbIYHBLIX pexxumax pabo-
Thl MaLUWHBI.

6.2 JonycTuMble oCcTaToOUYHble AUcOanaHchbl

CyllecTBYyeT NpsiMasl CBA3b MeXay aguncbanaHcom poTopa n BMOpaumen Ha obopOTHOM YacToTe Npu
paboTe MalunHbI. 3Ta CBSI3b ONpeaensieTca ANHaAMUYECKMMIN XapaKTepucTukamm MmallnHel (poTopa, Kopnyca,
noalmMnHUKOBbIX onop). OaHako BUbpauus MalluHbl MOXKET ObiTb 0ByCnoBNeHa He TOMbKo AMcbanaHcom
poTtopa. CyLEeCTBYIOT N APYrne NCTOYHUKU BUOpaLUK, Hanpumep, MarHUTHbIE NONs, MNOTOKN XKUOKOCTH.

PekomeHaauum no onpegeneHnto AOoNycTUMOro OoCTaTouHoro aucbanaHca npuBeadeHbl B
[OCT NCO 1940-1 pna xecTkux potopoB U FOCT 371320 (rge ncnonb3oBaHbl Te Xe 3HadyeHUa AonyCcTUMOro
ancbanaHca, uto n B FOCT ICO 1940-1) ansa poTOpoB APYrux TUMNOB.

6.3 lNpenenbHble 3Ha4YeHUA NnapamMmeTpoB BUOpaLUn

He cyulecTByeT NpocToro cnocoba oueHUTbL BUOpauuio npu pabote poTopa B cOCTaBe MallMHBI MO
pe3ynbTaTam 3amepeHnin Bubpaumnm Ha banaHcUpoBOYHOM cTaHKe. COOTHOLLEHWUE MexXay 3TUMK BUBpaLusi-
MW 3aBUCUT OT TOr0, HACKObKO OTIMYATCA AMHaAMUYECKMEe XapaKTepUCTUKLA onop poTopa Ha BanaHCMpoBOY-
HOM CTaHke 1 Ha MawunHe. Kpome Toro, Ha 6anaHCUpoBOYHOM CTaHKe poTop 6anaHCcUpyoT OTAENBHO, B TO
BpeMd Kak B COCTaBe MallMHbl OH NOABEPXKeH BAUAHUIO OPYTMX POTOPOB Banonposoaa. Y pasHbix 0anaHCcupo-
BOYHBIX CTAHKOB pa3Hasl XXeCTKOCTb OCHOBAHWUA, MO3TOMY NpejeribHble 3Ha4vYeHUs BMbpauum anst pasHbiX
CTAHKOB yCTaHaBMMBAOT HEOAMHAKOBbLIMU.

[1pn HanW4MKM gocTaTovHOW MHoOpPMaLMM ¢ BUOpaLnM MOTYT OblTb YCTAHOBMEHLI NpeaerbHble 3HaJe-
HAA ee napameTpoB, Kak B [OCT 31320. Oonyctumaa BuUbpauua MallnMH C poTopaMu onpeaeneHa B
[OCT NUCO 7919-1, TOCT 27165, TOCT NCO 7919-3 n FTOCT NCO 7919-4 ana smbpaunn BanoB U B

[OCTUNUCO 10816-1,TOCT 25364, TOCTHNCO 10816-3nOCT ACO 10816-4 onga Budbpauunmn Ha HeBpallato-
LLIUXCS YacTsxX.

Ecnu Takaa nHdopmauma oTCYTCTBYET, TO B KAYeCTBE OPUEHTUPOBOYHBIX MOTYT ObiTb B3AThl 3HAa4YEeHNUS
napameTpoB BUbOpaLum Ha banaHCMPOBOYHbLIX CTaHKaX, eCrn M3BECTHO, YTO YPaBHOBELLEHHbIE Ha HUX POTO-
pbl YOOBNETBOPUTENbHO paboTatoT B cOCTaBe MalluMHbI,
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7 Bbidop meToaa 6anaHCUPOBKM

7.1 O6wune nonoxeHus

PasHble MeToabl DanaHCUPOBKA NPEeabABMSAOT pasHble TpeboBaHUs K banaHCMpoBOYHOMY 0O0pyaoBa-
HUAKO U TPYAOEMKOCTU, MOSTOMY BaXHO, YTODbI MeToa (CM. Tabnuuy 1) 6bin BelOpaH NpaBUNbHO U NO3BOMNUIT
yOOBNETBOPUTL TPeOOBaAHUSA MO OCTATOUYHOMY AncbanaHcy ¢ MUHUMAaNbHLIMK 3aTpaTaMu.

PoTop, paccMaTpuBaeMbIn Kak XKeCTKUN (CM. 5.2), MOXKET ObITb YpaBHOBELLEH C UCTMOMb30BaHNUEM OQHOM
NN ABYX NMNOCKOCTEN KoppeKuun, Kak yctaHoneHo FOCT ACO 1940-1.

Kak npaBuno, potop, paccMmaTtpuBaemMsblii Kak rubkun (cm. 5.3), ypaBHoBewnsawT no fOCT 31320, B
KOTOPOM NpUBeAESHbl HECKOMBKO METOA0B BanaHCUPOBKM AN pa3HbIX KOHUIypaL i pOTOPOB:

- YHUBepcanbHbl MeToa DanaHCUPOBKMA HA HECKONbKMX YacToTax BpaweHua (metog G) — cm. 5.3.3;

- MeToq banaHcUpOBKKU Ha paboyen YyacToTe BpalleHua (Mmetoa H) anga poTopoBs, paboTaoLlmx Nnpenmy-
LLLeCTBEHHO B 3TOM peXume, — CcM. 5.3.4;

- MeToabl 6banaHCUPOBKU Ha HU3KKUX YacToTax BpaweHusa (metoasl A—F) — cm. 5.3.2.

MeToa ©anaHCUPOBKM POTOPOB C YyNpyrumu snemeHtamm (cMm. 5.4.2) yctaHosneH FTOCT 31320
(MeToAa I).

[ns1 poTOPOB, UMEIOLLUX 3IEMEHTHI C UBMEHSAIOLLIEUCH NOCaaKon BO BpeMs BpalleHus (CMm. 5.4.3), Heob-
XoaAnMo obecnevynTb pexum padoThl, NpY KOTOPOM AnucbanaHc cTabunusnpyeTcs, U NPUMEHUTL COOTBETCTBY-
oA MeToa banaHcupoBKU ANd XecTkoro (eM. FOCT NMCO 1940-1) nnn rnbkoro (cm. FOCT 31320) poTopa.

[10 BO3SMOXHOCTU crneayeT NoNyunTb KOHCYNbTauMn y M3roToBuTend o Handbonee appeKkTMBHOM MeToae
banaHCUPOBKU OaHHOro poTopa.

7.2 Bblbop MeToaa 6anaHCUPOBKU B OTCYTCTBUE anpuopHOU UHdopmMmaumnu

7.2.1 OnpepeneHue TUNa poTtopa

B Tabnuue 2 npuBeaeHbl pekoMeHaauun no Bbibopy mMeTtoaa OanaHCUpoBKUM U DanaHCUPOBOYHOMo
obopyaoBaHna ANA POTOPOB OCHOBHLIX TUMOB, YKa3aHHbIX B pasgene 5. Ipu onpegeneHun Tuna poTopa
HeobxoaMmMo NPUHUMAaTL BO BHUMaHMEe TpeboBaHMS K 4oNYyCTUMOMY aucbanaHcy (cMm. 7.2.2).

PekomMmeHgauun no Bbi6GoOpy MeToaa 6anaHCUPOBKU B 3aBUCUMOCTU OT OTHOLLEeHUA paboven vyac-
TOTbl BpalleHUA K YacToTe NepBOro pe3oHaHca U3rMoHbIX KonebaHUm poTopa Ha MecTe ero YCTaHOBKM,
npuBeneHHble B Tabnuue 2, npurogHbl B obweM cny4vae gnd 60NbLUMHCTBA NPOMBILUTIEHHBIX MaLUUH.
OpHako 0cobeHHOCTU DanaHCUPOBKU KOHKPETHOro poTopa MOryT oTNUMYaTbCA OT TUNMUYHbIX U 3aBUCAT
OT AUHAMMU4YeCKUX XapaKTepUCTUK NOoALWMNHUKOBOro y3na, HayanbHoro gucbanaHca, TpeboBaHUN K
OCTaTOMHOMY AucbanaHcy U cneuMpuKn KOHCTPYKLUK pOTOpa.

XoTa Anga 6onblUMHCTBA POTOPOB UX TUM MOXKET ObITb Nerko onpegeneH B COOTBETCTBUM C pasaesiom 5 1
Tabnuuen 2, B paae criydaeB Heobxoaum Bonee nonHbln aHanna, ocobeHHOo npu peleHnn Bonpoca od oTHe-
CEHUN KOHKPETHOro poTopa K XXEeCTKUM UMK TMOKUM.

PekomeHaauun tadbnuubl 2 npegnonararoT 3HaHUE KPUTUYECKMX YacToT BpalleHUs1 poTopa, KOTopble
3avacTyto ObIBalOT HEU3BECTHLI. Cnocob pacyeTHOW OLEHKU CTEMEHU TMOKOCTU POTOPa B YCIOBUSAX €ro npu-
MeHeHUs npueeaeH B npunoxeHun C.

7.2.2 Bbibop gponycTtumoro gucbanaHca portopa

3HaveHne gonycTtumoro gucbanaHca BblbUpatoT B COOTBETCTBUN C pasaeriom 6.

[Tpn XeCcTKNX TpeboBaHMSIX K OCTaTOMHOMY AUcbanaHcy nnu konedbaHnam potopa MoXeT NnoTpeboBaTh-
CHl pacCcMOTpeHne Mo U3rmbHbiX KonebaHnii, COBCTBEHHbIE YacTOTbl KOTOPLIX fexXaT Bblle Ananas3oHa pado-
UMX YacTOT BpalleHUsa potopa. Hanpumep, Kak nokasaHo Ha pUCyHKe 5, Ha konebaHust potopa Ha pabovei
yactoTe 50 'y, cyecTBeHHOE BNUAHWUE OoKasbiBaeT Moda U3rMbOHbIX konebaHun ¢ 6onee BbICOKON CODCTBEH-
HOW YaCTOTOWN, XOTS Ha NEPBLIX ABYX Pe30HAHCHbIX YacToTax (KkonebaHun poTopa Kak TBepaoro tena) subpa-
LIS pOTOPA, YPaBHOBELLEHHOro Ha HU3KOW YacToTe BpalleHUs, HeBenuka. B gaHHOM cnyvyae yCcTaHOBIIEHHOE
K BUOpauun mMallunHbl TpedoBaHue, YTODbl cpeagHekBaapaTuiHOe 3HaYeHne CKOPOCTM Ha paboden YyacTtoTe
BpalleHNs He npeBbilano 5 MMm/c, He BbINOSIHEHO UMEHHO BCNeACTBME HANMYNA MOoabl U3TMOHBIX KonebaHniA
Ha bonee BbICOKON YacToTe. YPOBeHb BO3OYKAEHUSA, OOYCMOBMEHHBIN MOAOWN U3TMOHBLIX KONedbaHun, U Tpebo-
BaHUA K AONYCTUMOMY AncbanaHcy 3acTaBnsitoT paccMaTpuBaTh POTOP Kak r’MOKUin 1 BbIBpaTh COOTBETCTBYHO-
LM MeTo ero banaHcUpoBKA
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Tabnwua 2— Metogbl banaHCUMPOBKU ANA POTOPOB Pa3HOU KOHpUrypaumm

CxemMmaTu1HOe npeacTaBneHue potopa

OnucaHue poTtopa

OTHOLWLeHne
4acTOThI BpaLleHUsA
K 4acToTe NepBoro

Ctangapt U metoa banaHCMpoBKK

pDe30HaHca
IMobon KoHpUrypauum < (0,3 [OCT NNCO 1940-1, oaHa vnn aBe NIOCKOCTU
KOppeKUnn
Huck nepneHAUKynsapeH K [OCT NCO 1940-1, ogHa NNOCKOCTb KOPPEKUUN
OAOWH XeCTKUIM anck Ha | OCV Balla
YNpyrom sany, aucbanaHc
KOTOPOTo HESHAYNTENCH [nck ¢ oceBbIM BUEHUeM MoBoe FOCT UCO 1940-1, aBe NNOCKOCTN KOPPEKLUMM
Oba aucka nepneHauky- [OCT NNCO 1940-1, nBe NnocKOCTN KOPPEKLUUN
NAPHbI K OCU Bana
[IBa XXeCTKMX AMcKa Ha
ynpyrom sany, Aucoanasc <0,7 FOCT MCO 1940-1, ABe NNOCKOCTU KOppeKLY
KOTOPOro He3Ha4YnTeneH Nuck (oguH unm 06a) ¢
OCEBbIM bueHunem
> 0,7 [OCT 31320, meton G
<0,7 [OCT NNCO 1940-1, nBe NnocKoCTN KOPPEKLUUN
bonee ogHOro XXecTkoro gncka Ha ynpyrom Bany, guc-
banaHc KOTOPOIro He3Ha4vnTereH >0 7 FOCT 31320, meTog G
OpaHa XecTKkas cekums Ha ynpyrom Bany, gucbananc IToboe [OCT NNCO 1940-1, pBe NnocKoCTU KOPPEKLUNIN
KOTOPOro He3Ha4YnTenex
<0,7 [OCT NNCO 1940-1, nBe NnoCcKOCTN KOPPEKLUUN
[1Be n bonee XeCTknX CEeKUMn Ha ynpyrom Bany, auc-
BanaHc KOTOPOro He3Ha4vYuTeNeH
> 0,7 [OCT 31320, meton G
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OkoH4yaHue mabnuubl 2

CxemaTu1HOe npeacTaBneHue potopa

OnucaHune portopa

OTHOLLEeHKne
4acTOTbl BpaLLeHUA
K 4acToTe NepBoro

CtaHgapTt n metoq banaHCUpoOBKMU

pe30HaHCca
N3BecTHOE  (paBHOMED- < 0,6 [OCTHCO 1940-1, pBe NNOCKOCTU KOPPEKLNIA
HOe) pacnpegenenne amncba-
T1ARCOB >0,6 rOCT 31320, meTon F
LinnnHapuyecknn Ha-
pabaH
< 0,0 [OCTHCO 1940-1, pBe NNOCKOCTU KOPPEKLNIA
Pacnpegenenne aucba-
NaHCOB HEU3BECTHO
> 0,6 [OCT 31320, meToa G
PoTop ¢ bapabaHamu, XEeCTKUMU CEKLIMAMUN, ANCKAMWU < 0,6 [OCTHCO 1940-1, pBe NNOCKOCTU KOPPEKLNIA
LlenbHbIN poTOP > 0,6 [OCT 31320, metop G
NMobas apyrast KoHpurypauus HensBecTHO [OCT 31320

TaTb C PE30HAHCHOMN YacTOTOW U3rMBHbIX KoNnebaHun.

TpnmevyaHune 1 — PekomeHgaunm OCHOBaHbl HA TUMUYHbLIX 3HAYEHUAX AOMNYCTUMOrO N HaYanbHOro ancbanaHcos.

TpunmedvyaHune 2— PekomeHgaunun gaHol B NPeanonoXeHnn, YTo 3N1EMEHThI poTopa He Bbinv NpeaBapuTENbHO YPABHOBELLEHDI.

TpumevdyaHune 3—T[logyacTtoTom NEPBOro pe3oHaHca NOHMMAaeTCH pe3oHaHC n3rmbHbiX konedaHum poTopa.

TpnmeyvyaHune 4 — Hu3wmm pe3oHaHC MOXET DbITb CBSAA3aH C 0AHOW U3 OpM KonebaHum poTopa Kak TBEpAOro Tena Ha ynpyrmx onopax. Ero He cnegyert ny-
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HEEEE RN
HEEDNAE

X —vacrtora, U, Y — cpeaHekBaapaTtudHoOe 3HaYeHUe CKo-
POCTU, MM/C; & — vacToTa BpawleHua 50 [y

PucyHok 5 — BnusiHne moabl M3rMbHbIX KonebaHwu
BblLLE YaCTOTbl BpaLWLEHUS POTOpA

7.2.3 Bblbop MeToaa 6anaHCUpoOBKU

Oblwure pekomMmeHaaun no BbIGopy MeToda BanaHCUPOBKU NpUBedeHbl B Tabnuue 2 co CChINTIKON Ha
COOTBETCTBYIOLLUME CTaHAAapThl, A€ OHN PACCMOTPEHHI.

7.2.4 Bbibop 6anaHCUpPOBOYHOrIO CTaHKa

Tun poTopa n BbIbpaHHbIM MeTod BanaHCUpPoBKKM 0DYCNOBMMBAOT BbIOOP BanaHCUMPOBOYHOIO cTaHKa:
BbICOKOCKOPOCTHOIO UMM HU3KOCKOPOCTHOrO. MNpumMepsl XapakTepucTnk banaHcUpoBOYHOIO cTaHKka, TpeboBa-
HUS K KOTOPbIM YCTaHaB/IMBAKOT B 3@aBUCUMOCTU OT OCODEHHOCTEN YpaBHOBELLINBAEMOIO pOTopa, NpMBeaeHsbl
B Tabnunue 3 n 6onee noapobHo — B FOCT 20076.

Tabnwuya 3 — Xapakrepuctukm banaHcMpoBOYHOIO CTaHKa

Xapakrepuctuka

Macca potopa

Onopsbl: TUN, pa3mep, PacCcTosiHNE MEXAy LEeHTpamm

IlnvHa potopa

HnameTp poTopa

MnHMManNbHO AOCTUKUMbBIN OCTaTOYHbIM AncbanaHc

KoadhpuumeHT ymeHblweHmna gncbanaHca

YKeCTKOCTb NOALWMNHUKOBOW ONOpPbI (415 PErynupoBKY noj ycnoBus paboTbel poTopa)

CpeacrtBa co3gaHus Bakyyma (4115 BbICOKOCKOPOCTHLIX 06nonaYveHHbIX pOTOPOB)

MakcumanbHO AOMNyCTnMMas H4YaCTt1oTa BpalleHNA Al 0b1onavYeHHoro POTOPa HAa HN3KOCKOPOCTHOM CTaHKE

MHaOyunpoBaHHbIN 3MEKTPUYECKUN TOK AN BbICOKOCKOPOCTHbLIX POTOPOB 3NEKTpoaBUraTenem

XapakTepucTuKu CTaHKa ANs KOHCOMbHbIX POTOPOB

[TpumedaHnwmne—IllpuBegeHHbin B Tabnnue nepeyveHb XapakTepPUCTUK HE ABMAETCH MCHEPNbIBAIOLLMM.

YT00OblI YMEHbLWUTL gucbanaHc onpeaeneHHoro BMaa NpUMEeHsaoT COOTBETCTBYOWMEe BanaHCcMpoBOoOY-

Hble CTaHKN:

a) OANst YMEeHbLUEHUS1 TNaBHOrO BeKTopa AucbanaHCoB AOCTATOMHO UCMNOMb30BaTb HU3KOCKOPOCTHOM
DanaHCUPOBOYHbLIN CTAHOK C OAHOM MIMOCKOCTLHO KOPPEKL NN

b) ANA yMeHblUeHUs rMaBHOro MoMeHTa aucbanaHcoB HeobXoaMUM, MO MeHbLLIEN Mepe, HU3KOCKOPOC-
THOW BaNaHCMPOBOYHbLIA CTAaHOK C ABYMSI NITOCKOCTAMMN KOPPEKLUN;

C) ANA YMeHbLUeHNs MoganbHbIX AMcbanaHcoB TpebyoTCs, Kak npaBuio, BbICOKOCKOPOCTHOW banaH-
CUPOBOYHBLINA CTAHOK.

[MTpumevanmne 1— banaHcnpoBka B 0OQHOW NMIMOCKOCTU KOPPEKUUN MOXET ObiTb BbINONHEHA HA BanaHcupo-
BOYHOM CTaHKe C ABYMS MNIOCKOCTSAMU KOPPEKLUUN.

[TpumevyaHune 22— BbICOKOCKOPOCTHON BAaNaHCUPOBOYHbLIM CTAHOK ODbIYMHO MO3BOMAT NPoOBOAUTL BanaHcu-
POBKY KaK B O4HOW, TaKk U B ABYX MITOCKOCTHAX KOPPEKLUM.
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[TpumevaHune 3—Iubkne potopsl, ANsl KOTOpbIX ncnonb3ytotT metogel A—F no FOCT 31320, moryT ObITb
YAOBNETBOPUTENBHO YPaBHOBELLEHbI HA BAaNaHCUPOBOYHbLIX CTAHKaX MPW HU3KOW 4YacToTe BPaLLEHUS.

7.2.5 [JononHutTenbHbIE UCNbBITAaHUA pOTOpa

BanaHCcHUpOBOYHbLIM CTAHOK MOMUMO YPpaBHOBELUMBAHUA pOoTopa NO3BONSAET NPOBECTU N ApYyrue UcnblTa-
HUAS ANa NoATBePXXAEHUA COOTBETCTBUSA poTopa NpeabaBNsgeMbIM K HeMy TpeboBaHUsAM. [pumepbl 4ONOMHU-
TeNbHLIX UCNBLITAHWIA ONS1 pOTOPa KPYNHOro anekTporeHepartopa npusedeHsl B Tadbnuue 4.

Tabnwua 4 —lNpumep AONONHUTENBbHbBIX UCMBITAHUW HA DanaHCUPOBOYHOM CTAHKE ANA poTOpa 3reKTporeHeparopa

AcnbiTaHue

cnbiTaHWe Ha NOBLILLEHHOW CKOPOCTW AN Nocagkn baHAa)KHbIX Konel,

BanaHcupoBka poTopa npm NPOXoXAEHUN KPUTUYECKUX YacTOT BpaLLLleHUS Bana, Ha paboven CKOpPOCTU U Ha MOBbILLEH-
HbIX CKOPOCTSHX

KOHTpOIb TEMNEPATYPHON CTAOUNBHOCTH

ONEKTPUYECKne NCnbiTaHUs Ansi NPOBEPKN OTCYTCTBUS Pa3pbiBOB BUTKOB OOMOTKM

[TpnmeyaHune— [laHHble nCnbiTaHUA NPOBOAAT TONBKO NPU HANNYNKM COOTBETCTBYIOLLLENO 060pYyAOBaAHNA U
cobnoaeHnn TpeboBaHnyn 6e30nNacHOCTW.

8 CraHpapTbl no 6anaHCUpoOBKe

8.1 O6Wwme nonoxeHus

Komnnekc ctaHgapToB, B KOTOPbLIX pACCMOTPEHbl BOMPOCH! YpaBHOBELLEHHOCTU U BanaHCUPOBKN POTO-
pOB, NpuBeaeH B Tabnunue 5. Komnnekc cocTOUT U3 LIECTN YacTeln: BBOAHASA YacTb, TEPMUHOMOTMUSA, AONYCTN-
MbIlA AncbanaHc U metoabl banaHcUpoBKM, BanaHCUMPOBOYHbBIE CTAHKN, KOHCTPYKLMA MaLUUHBI C TOYKM 3pEeHUS

YPaBHOBELLUEHHOCTWN pOoTOpa, BUOpaLns MaLLUH.

Tabnwunuya 5— KomMmnnekec HauMoHanbHbIX CTAHAAPTOB MO HaNaHCUPOBKE

HassaHune 4acTtu Komnnekca Ctanpapt 1 obnacTtb €ero npuMeHeHus
BBOoagHas 4YacTb Hactosawmn ctaHgapT — —
TepmMmunHonorus [OCT 19534, TEPMUHbI B [OCT 24346, TEpPMUHbI B —
obnactn banaHCUPOBKU obnactn Bubpauun
Honyctumbin gucbanaHc wm [OCT NCO 1340-1, [OCT 31320, rubkune [OCT P UNCO 20806,
MeToabl banaHCUPOBKU XEeCTKue poTophl POTOpPLI banaHcMpoBKa POTOPOB HA
[OCT NUCO 1940-2, MecTe
KavyecTBO DanaHCUpPOBKA
banaHCnpoBOYHbIE CTAHKU [OCT 20076, [OCT 28989, cumBonbl Ha | [ OCT 31321, orpaxageHus
XapaKTeEpPUCTUKN CTAHKOB W naHensx ynpasreHust CTaAHKOB U CpeiCTBa
NX NOATBEPXAEHNE 3aLlUThbI
KOHCTPYKUMA MaWnHbl C [OCT 31186, [OCT 31322, poTtop, —
TOYKN 3PEHUA YpPaBHOBELLEH- YYBCTBUTESIBHOCTb U cobupaembi ¢ NOMOLLBIO
HOCTU poTopa BOCMNPUUMYNBOCTD K LLINMOHKW
ancbanaHcy
Bubpauuns mawmnH [OCT UCO 10816-1, TOCT | TOCT NCO 7919-1, TOCT —
25364, [OCT V1CO 27165, TOCT UCO 7919-3,
10816-3, TOCT NCO [OCT UCO 79194,
10816-4, Bubpauns Ha BMbpauus Ha
HEBPALL A LWNXCH YacTsX BpallaloLmMxcs Banax

8.2 TepMuHonorus

8.2.1 'OCT 19534
CTaHOapT ycTaHaBNMBaeT TepMUHbI B obnactn 6anaHcMpoBK/ BpawarLwmnxea Ten. NpuseaeHbl MHOC-

TPpadHHbBIE 3KBUBAJI€HTBl TEPMNHOB Ha HEMELIKOM, AHMMTANCKOM U CbpaHLI,vaCI(OM A3blKax.
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8.2.2 TOCT 24346
CTaHaapT ycTaHaBIMBaeT OCHOBHblIe TEPMUHBLI B obiactn Bubpaumn. MNMpruBeaeHbl MHOCTPaHHbBIE 3KBU-
BafIeHTbl TEPMUHOB HA HEMEL,KOM, aHIIMACKOM U hbpaHLy3CKOM A3blKax.

8.3 JonycTumMbin aucbanaHc n Metoabl 6anaHCUPOBKU

8.3.1 Obwune nonoxeHus

CTtaHaapThl 4aHHOW 4YacTW KOMMNeKca He ycTaHaBNMBaOT TpeboBaHUA K NpUeMKe pOoTOpPOB, HO AaloT
pekoMeHaaLunn 0 TOM, Kak obecneynTb 40CTaTOUHYIO YPaBHOBELUIEHHOCTL POTOPA, HE NpeAbABNASI HEODOCHO-
BAHHO 3aBblLUEHHbIE TPeboBaHUA K ero 6anaHcUpoBKe.

8.3.2 T'OCT AUCO 1940-1

CTaHaoapT ycTaHaBNMBAET PYKOBOACTBO MO onpeaeneHuwo aucbanaHca m 3agaHuo TpeboBaHUA K
Ka4vecTBY DanaHCUPOBKU XXeCcTKMX poTopoB. CTaHaapT BKOYAET B cebs crnocoObl:

a) npeacrtaBneHust agucbanaHca B O4HOMN U ABYX NNOCKOCTHX;

D) ycTaHOBNEeHUa ACNYCTUMOro 0CTaTouHOro gucbanaHca;

C) pacnpegeneHus AonyCTUMOro oCcTaTouHoro aucbanaHca rno NNOCKOCTAM KOpPeKLUWN;

d) oueHKM ocTaTouHOro amcbanaHca no pesynbtTatam M3MepeHunn;

e) noaATBepKAEHUS OLEHKU ocTaTouHOro gucbanaHcea.

8.3.3 T'OCT ACO 1940-2

CTtaHaapT BKNtoYaeT B cebs crnocodsbl:

a) onpegeneHnUs BUOOB NOrpeLllHoCcTen onpeaeneHna aucbanaHcoB npm banaHCUpPoOBKe XXECTKUX POTO-
POB;

D) OUEHKM 3TUX NOrpPeLIHOCTEN;

C) ydeTa norpeLHocTen npm nposeaeHum 6anaHcupoBKy;

d) oueHKM ocTaTouHOro AncdbanaHca B ABYX MPOU3BOMbHbLIX MIOCKOCTAX KOPPEKLU M.

XotalOCT NCO 1940-2 pacnpoCTpaHSIETCH Ha XKECTKNUE POTOPLI, YCTAHOBMNEHHLIE B HEM METO/bI OL|EH-
KN 1 ydeTa NnorpelHocTen onpegenedns ancbanaHca npuMeHnmbl Takke K TMOKUM poTopam.

8.3.4 NFOCT 31320

CTtaHaapT ycTaHaBMMBaeT TUNNUYHbIE KOHUIYpaL MK XKECTKUX POTOPOB B COOTBETCTBUN C UX XapaKTe-
pUCTUKaMKN N TpeboBaHUAMU K DanaHCcUpoBKe, MeToadbl DanaHCUMPOBKKU, MeTOAbI OLUEHKN YpaBHOBELLIEHHOCTI
poTopa nocne banaHCUPOBKU, AaeT pekoMeHaal M No BeIOOPY KpUTepus kKadectsa DanaHCUPOBKN Ha OCHOBE
BUBbpaunn nnbo octaTovHoro gucbanaHca. NokasaHo, YTo Ansl HeKOTOPLIX BUAOB POTOPOB, paccCMaTpuBae-
MbIX KaK rMbokue, OOCTaTOMHOE KavecTBO OanaHCUPOBKUA MOXET ObiTb AOCTUMHYTO Ha HU3KOW 4acToTe
BpalleHnsa poTopa.

CTaHaapT CNy)XUT OCHOBOW ANS NpoBeAeHUA AanbHEeULWnX nccnegosaHnin, Hanpumep npyu Heodbxoau-
MOCTW YCTAHOBNEHUSA Dornee XecTKUX TpeboBaHUM K KavecTBY banaHcupoBKU. INpumeHeHne yCTaHOBMEHHbIX
cTaHOApPTOM MeTOoAOB NPU CTPOroM KOHTPOSEe KadecTBa U3roTOBMNEHUA poTopa € DOMNbLWON BEPOATHOCTLIO
obecnevmBaeT yaoBNeTBOPUTENBHYIO paboTy poTopa B COCTaBe MallUHbI,

BnunsiHMe pe3oHaHCOB KOHCTPYKLUMXA MalUUHBI HAa ee BMOpauuto He OTHOCUTCS K 0bnacti NprUMeHeHUs
[OCT 31320 n paccmoTpeHo B FOCT 31186 (cm. 8.5.2).

8.3.5 TOCTP ACO 20806

CTaHaapT ycTaHaBnMBaeT MeToabl 6anaHCUPOBKU POTOPOB B COCTABE MalUUHBLI B UX CODCTBEHHbLIX NO/-
lUMNHUKax. PaccMoTpeHbl YCMOBUA, NPU KOTOPLIX LenecoobpasHo NpoBoAUTb OanaHCUPOBKY Ha MeCTe,
NCMOMNb3yeMbIA NPU 3TOM UHCTPYMEHT, TpeboBaHUs Be3zonacHOCTU, TpeboBaHUS K perucTpupyemon nHdop-
Maunn. CTaHaapT MOXeT ObITb UCMOMb30BAaH NPU 3aKNioYeHN AOrOBOPOB Ha BanaHCUPOBKY POTOPOB Ha MecC-
T€ UX YCTaHOBKMN.

CTaHaapT He yCTaHaBNMUBAET CNocobbl pacyeTa KOPPEKTUPYIOLLMX Macc Mo pesynbTataMm U3MepeHnn
BUOpaL M.

8.4 banaHCUPOBOUYHbLIE CTaHKWU

8.4.1 F'OCT 20076

CTaHaapT ycTaHaBnuBaeT TpeboBaHNA N METOAbl OLEHKU XapaKTepucTuK GanaHCUpoBOYHbBIX CTAHKOB
ana 6anaHCcMPOBKN POTOPOB B OAHOW UMM HECKONbKUX MMOCKOCTAX KOppeKkLun. YcTaHoBneHbl TpeboBaHus K
3aABNIEHUNIO XapaKTepPUCTUK CTaHKOB N3roTOBUTENEM.

8.4.2 F'OCT 28989

CTaHpapT ycTaHaBnMBaeT CUMBOIbI, N3obpaxkaemble Ha BanaHCUPOBOYHBIX CTaHKaxX M BCroMoraTe ib-
HbIX NpucrnocobneHnax. HasHavyeHne cMMBOMOB — AaTb 0ObACHEeHNEe PYHKLUAM, BbIMOMHAEMbIM CTaHKOM,
MpUMeHAeMbIM cpecTBaM NHANKALMW KU yripaBieHus.
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8.4.3 'OCT 31321

CTaHgapT ycTaHaBnmBaeT TpeboBaHuA K orpaykaeHnsam 6anaHCUpPOBOYHBIX CTAHKOB U APYTMM Mepam
Oe3onacHoOCTM ONA cBedeHUs K MUHUMYMY PUCKOB, CBSI3aHHbIX ¢ paboTon ctaHka. OnpegeneHbl Kiacchl
3allnTbl, obecnevynBaemMble OrpaXKaeHUAMU U APYrMMU TEXHUYECKUMU cpedcTBaMu, ¢ ykazaHneM cutyauni,
Koraa JoJKeH ObiTb NPUMEHEH TOT UMM UHOW KNacec 3alluUThl.

B ctaHgapTe He paccMoTpeHsbl creumndundeckme cpeacTBa 3alluThl, TakKne Kak CHUKEHUE YPOBHS LLIYMA,
yYMeHbLUeHWe JaBfeHnsa BO3AYLLIHOMo NoToka Unn cosgaHue Bakyyma, Tpedbyemoro ang 4ocTukeHus potopa-
MU HEKOTOPLIX BUAOB HEODXOAMMOW YacTOThl BpallleHUs.

8.5 KoHcTpyKuMUA MaLIUHbI C TOMKU 3peHUA YpaBHOBELLEeHHOCTU poTopa

8.5.1 N'OCT 31322

CTaHaapT ycTaHaBNMBAET cornaweHne cTopoH no danaHcUpoBKe 4acTen poTopa, cobupaembiX ¢
MOMOLLHIO LUMOHKK, YTO NO3BONSIET 0becneynTb COOTBETCTBME poTOpa Nocsie cbopkn TpeboBaHUSIM Mo A0NycC-
TUMOMY gncbanaHcy nnm cosgaBaemMon v snbpauun.

8.5.2 NT'OCT 31186

CTaHaapT ycTaHaBnMBaeT MeTodbl oripeaernieHnst YyBCTBUTENbHOCTU BUBpaL UM MallnHbl K ancbanaHcy
poTOpa N AaeT pekoMeHgauum o AonycTumMmoin 6rnnmsoctn pabovein 4acToThl BpalleHUs poTopa K COOCTBEHHOW
4YacToTe COOTBETCTBYOWEN MOAbl U3rMBHBIX KonebaHUA.

[MpuBeaeHa knaccudunkaumst MawnH No nx NoABEPXKEHHOCTN K U3MEHeHUo gnucbanaHca 1u gpyrux napa-
METPOB.

CTaHgapT npuUBOAUT pekoMeHadauun no rnpUMEeHeHuUo 3Ha4YeHun YyBCTBUTENTbHOCTM K ancbanaHcy B
paae npakTudecknx cutyauuin. laHHble pekomMmeHaaumnm pacnpoCTPaHATCs TONbKO HA MPOCTbIE MaLLMUHBLI U HE
MPUMEHUMbI, HANPUMEDP, K KPYMHBLIM 3M1EKTPO3HEpPreTUYECKUM arperaTtam.

8.6 Bubpauyua mawuH

8.6.1 CtaHaapTbl No oLeHKe BUOpaLUun BpallalwLlUXca BarnosB

Obulee pykoBOACTBO MO OLEHKE BUOPALMOHHOIO COCTOSIHUSA MaLLUWH Mo pe3ynbTaTam U3MepeHUin BUD-
paLnn Ha Bpallarowmnxca sanax yctaHosneHo FfOCT MICO 7919-1. UsmepeHns Bubpau i BanoB NO3IBONAIOT:

a) BbISIBUTb U3MEHEHUSA B XapakTepe BnbpaL i MmallnHBbI;

D) BLIABUTL NMNOABNEHNE Ype3MepPHbIX KUHETUYECKUX Harpysok;

C) KOHTpONMUpOBaTb paduvanbHbIN 3a30p B nodlUMNHUKaX.

B Apyrux ctaHaapTax AaHHOW YacTyU KOMMNMEKCa YCTAHOBMEHbl pekoMeHaaumnm no oueHke BUbpaLnoH-
HOMo0 COCTOSIHUA MaLUWH PasHbIX BUAOB U NpUBeAeHbl 3Ha4YeHUs rpaHnL, 30H COCTOSIHUN.

CTtaHaapTbl AaHHOW YacTU KOMMNeKca pacnpocTpaHATCHa Ha U3MepeHns Kak abCoMoTHBLIX, Tak U OTHO-
CUTENbHLIX KonebaHWn Bana. YCTaHOBMEHHbIe MeToAbl MPUMEHSAIOT NP KOHTPOME COCTOSAHNA MaLUWH B NPO-
Lecce UX padoThl, a TakKe NpU NpUeMoYHOM KOHTPOe MalluH Kak Ha UcnblTaTernbHOM cTeHade, Tak U Ha MecTe
akcnnyaTtauun. JaHbl pekoMmeHgauum No yCTaHOBMNEHUIO YPOBHEW BUOpaLMK, NPeBLILLEHNE KOTOPLIX BbI3bIBA-
eT nosBneHne nHankaumm od naMeHeHM TeEXHNYECKOro COCTOSHUA MaLLUHBI.

8.6.2 CtaHaapTbl NO OLeHKe BUOpaLUun Ha HeBpalLaloLWUXca YacTax

Obulee pykoBOACTBO MO OLEHKE BUOPALMOHHOIO COCTOSIHUA MaLLUWH Mo pe3ynbTaTaMm U3mMepeHUn BUD-
paunn Ha HeBpawarwmxea Yactax yctaHosneHo FOCT MCO 10816-1. B apyrnx ctaHgapTax gaHHOM 4YacTu
KoMnnekca npuBeaeHbl pekoMeHaaL nMn rno oLeHke BUOpaLMOHHOIO COCTOAHUA MaLlMH pa3HbIX BUAOB U yCTa-
HOBNEeHbl 3HA4YeHUA rpaHnL, 30H COCTOAHUMN.

Kpntepumn oueHKn BUBpaLMOHHOTO COCTOSIHUA Ha OCHOBE U3MepeHnin abContoTHLIX 3Ha4YeHUN NnapamMeT-
DOB BUBpaLMN N UBMEHEHNS 3HAYEHUA 3TUX NapaMeTPOB NPUMEHSAOT NPU KOHTPOE COCTOSAHUA MaLLWH, a TaK-
Xe Npu NpUeMoYHOM KoHTpone. NpumeHeHne yCTaHOBNEHHbIX KPUTEPUEB NO3BONAET 0DECneUnTb HaaeXHYIo,
Oe3onacHyo, AONTOBPEMEHHYIO paboTy MalnH NpYU OAHOBPEMEHHOM YMEHbLUEHUN HeXenaTenbHbIX BO3Ael-
CTBUM Ha npucoegnHeHHoe obopyaoBaHue. daHbl pekomeHgauunnM no yCTaHOBMEHUO YPOBHEWU BUOpaLuu,
NpeBbILLeHNEe KOTOPLIX Bbi3biBaeT NosBNeHne nHankauum od naMeHeHUn TeXHUYEeCKOro COCTOSIHUA MaLUUHbI.
Kputepum oUeHKN OTHOCATCH TOMLKO K BUDpauumn, cosgaBaemMon caMmon MalMHON, 1 He pacnpoCcTpaHATCS
Ha BUOpauuio, HaBeAeHHYIO U3BHE.
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[MpunoxeHwne A
(cnpaBo4HOe€)

AHanutu4deckoe u rpacpunyeckoe npeacrasrneHue aucbanaHcos

A.1 Oowme nonoxeHuns

B HacTosWeEM NpUnoXeHnn NoOKas3aHo, Kak NoKanbHble gucbanaHcol, pacnpegeneHHbie BAONb OCU poTopa, 0bpasy-

1OT:

- TNaBHbIN BEKTOP AncbanaHCcoB;

- [MAaBHbIN MOMEHT AMCcbanaHcoB UNKu Napy KOCOCUMMETPUYHbIX ANCOANAHCOB;

- MopgarnbHble agncbanaHcel poTopa.

[TpumeyaHune— banaHcMpoBOYHbIE CTAHKM HE NOKa3bIBAIOT pacnpeaenedmne ancbanaHcoB BAONb OCU POTO-
pa, HO NO3BONSAKT MNONYy4YUTb TPeDyeMble 3HAYEHUSA KOPPEKTUPYIOWMX MACC U yKa3aTb UX MECTOPAaCNONOXeHUs Ans
yYMEHbLUEHUS TMAaBHOro BEKTopa AncbanaHcoB U rMaBHOro MOMeHTa AncbanaHCcoB UM ANHAMUYECKON HEYPaABHOBELLEH-
HOCTK POTOpA, a TaKke (Npn banaHCUPOBKE HA BbICOKOW YacToTE BPaLLEHUs) MOodanbHbIX AncbanaHCcoB.

A.2 Obo3HaveHunn

B HacTosiweM NpunoXeHnm Ncnonb3oBaHbl cnegyrowme 0603HauYeHus:
U, — BeKTop nokanbHoro gucbanaHca B k-1 NJIO0CKOCTU BAONb OCU pOTOpa, I - MM,

—

U, — rmaeHbIn BEKTOp AncbanaHcos, 1 - MM;

P, — MOMEHT, Bbl3biBaeMbin gucbanaHcom U, r- MMZ;

P, — rmaeHbin MOMeHT ancbanaHcos, r - MMZ;

5k, — ék — napa KOCOCUMMETPUYHBIX AncbanaHcos, I - MM, onpeaensemMmbiXx MOMEHTOM ancbanaHca 5;{;

5r, — 5r — napa KOCOCMMMETPUYHbLIX gncbanaHcos, I - MM, onpeaenseMbliX rnaBHbIM MOMEHTOM AncbanaHcoB =
On: , — NOKanbHbIM MOAanbHbIV AncbanaHc n-u MoApl B K-U NNOCKOCTU BAOMb OCK POTOPA,;

Un: . — PE3ynbTUPYIOLWMI BEKTOP MOAAnbHOro aucbanaHca n-u Mmoabl U3rnbHbIX konebaHuw;

Une’ i, — NOKanbHbIN 3KBUBANEHTHbIN MOAanbHbIM AUcOanaHc n-u moabl B k-1 NNOCKOCTU BAOMNb OCU pOTOPA, I - MM;
U »— PE3YNbTUPYIOLLMIA BEKTOP SKBMBAaINEHTHOro MofarnbHoro gucbanaxca n-u moabl M3rmbHbix KonebaHun,

ne,
[ MM;

Z — KoopAavHaTa BAOIb OCU pOTOpPa;

fk — BEKTOp paccTosiHWsA OT MNNOCKOCTU JNoKansHoro aucbananca U, no Havyana koopavHat Q, MM;
fr — BEKTOP paccTossHUSA OT NNOCKOCTM IMaBHOIo BEKTopa AncbanaHcoB poTtopa Ao Havana koopaunHaTtQ, Mm;

—_—

fc, Z_~ — BEKTOpPbl PACCTOAHUSA OT MITIOCKOCTEN KOCOCUMMETPUYHBIX AncbanaHcoB Ao Havyana koopauHat Q, MM;
ly =z, —Z — BEKTOP paccTOsHWS OT NIIOCKOCTM nokansHoro aucbananca U, Ao NNockocTH rMaBHOIo BEKTOPa ANUC-

banaHcoB Or, MM;
O — Havano cucTtemsl KoopauHar (X, y, Z);
b — paccrosHue mexay ABYMSA KOCOCUMMETPUYHbIMWU BEKTOPaAMUN, MM,
K — HOMEP NoKanbHOW MMNOCKOCTU BAOMNb OCW poTOopa, NPUHUMAaKLWMK 3HaveHns oT 1 ao K;
n — HOMEpP MOoabl N3MMOHBLIX KonebaHunm poTopa;
b(Z) — n-11 moga n3rMbHbIX KonebaHun poTopa;
b(Z;,) — 3Ha4eHne nN-n Moabl B K-W NNOCKOCTU BAOIb OCK POTOPA;
— MaKkcumanbHO€ 3Ha4YeHue nN-n Moabl.

Pn. max

A.3 CoBOKYNHOCTb NOKanbHbIX AncbanaHcoB poTopa

Ha pucyHke A.1 naobpaxeH potop, pazbutbin Ha 10 anemMeHTapHbIX MAcc, KOTOPbIM COOTBETCTBYIOT NOKaNbHbLIE
ancbanaHcel Uy, k=1, 2, ..., K.
Kaxxabin nokanbHbI ANCOanaHc MOXeT DObiTb OXapakTepn3oBaH BEKTOPOM U, 1 BEKTOPOM pacCTOAHUA OT Hadvana

KOOpAMHAT Z, (CM. PUCYHOK A.2).
Barnsia BAonb 0Cu poTtopa no3BonseT NpeacTaBuUTh TPEXMEPHYIC KAPTUHY (PUCYHOK A.1) B BUAE ABYXMEPHbLIX MNPO-
eKLUUN ONS KaXA0ro aneMmeHTa potopa. BekTopbl nokanbHbIX gncbanancoB MOryT ObiTb NPeAcTaBeHbl, KaK NOKa3aHo Ha

pucyHke A.3.
Bce BeKTOpbl NOKanbHbIX gncbanaHcoB MOryT 6biTb NPUBEAEHBLI K OAHOW HAYanbHOW TOYKE MPU NMPOEKTUPOBAHUN

Ha NPON3BONIbHYIC NMTOCKOCTb, MEPNEHAUKYNSIPHYIO K OCU POTOPA, KaK NOKa3aHo Ha pucyHke A.4 a).
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PucyHok A.1 — PacnpegeneHue nokanbHbIX gncbanaHcoB poTopa, MOAENMPYEMOro A4eCATbo PACnoNOXeHHbIMU BAOSb
OCU poTOopa Mmaccamu, NIOCKOCTU BpaLlEHNA KOTOPLIX NEPNeHANKYNAPHbI K OCKU poTopa

PucyHok A.3 — [IByxmepHoe npeactaBneHne BEKTOPOB foKanbHblX gncbanaHcos Uy
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O
14
10
{
a) BekTopbl nokanbHbIX ancd6anaHcos b) Npadunyeckoe npeacrasneHue
el i
U, c Ha4anom B 04HOU TOYKe rmaBHOIo BeKTopa agncbanaHcos U,

[MTpnumMeyaHne—Yucna pagom ¢ Bektopamm o603HavaroT Homepa k COOTBETCTBYIOLLIMX UM MITOCKOCTEN.

PucyHok A.4 — lNpeobpasoBaHne BEKTOPOB NnokanbHbIX AncbanaHcoB U, B AByMEPHOU MIOCKOCTY

A.4 naBHbIN BeKTOp AncbanaHcosB

BekTopHaa cymma nokanbHbIX AncbanaHcoB poTopa npeacraBnaeT cobon rmaBHbIM BekTop AncbanaHcos U, [cwm.
pucyHok A.4 b)], 4TO MOXeT ObITb Bblpa)xxeHo popMynon

. K .
Ur= ZUR
k=1

(A1)

[ NaBHbIM BEKTOP AncbanaHcoB HE NPUBA3aH K Kakon-nnbo onpeaeneHHon NANoCKOCTU U MOXKET ObITb U300pakeH B
NPOU3BOSIbHO BbIOPAHHOWM MIOCKOCTMW.

A.5 MomeHTbI gucb6anaHcoB

MomeHT gucbanaHca MoXeT ObITb onpeaeneH TONbKO OTHOCUTENbHO HEKOTOPOU NPOU3BOSILHO 3aaHHOW MITOCKOC-
TN, NEpNeHANKYNApPHON K ocu potopa. K 3Tom nnockocTu 3aTem A0MKeEH ObiTb NPUBSA3aH rMaBHbIN BEKTOP AMCOanaHCcoB,
TaK KakK TONbKO B 9TOM Criy4ae rnaBHbl BEKTOP AucbanaHcoB He co3gaeT MOMeHTa gncbanaHca. B kayecTBe JaHHOWM
NockocTu (Ha pucyHke A.5 oHa obo3HavyeHa R) 4yacTo BbIOUPAKT LEeHTParibHY NNOCKOCTb.

R — ueHTpanbHas paguanbHas NinockocTb poTopa

[TpumMmedyaHue— b— paccToaHUe mexay ABYMS KpaHUMK paananbHbIMU NNOCKOCTAMM poTopa. MecTtono-
NOXeHWe LLeHTpanbHON NNOCKOCTU R BbIOpaHO Takum obpasom, 4ToObl z. = b/2.

PucyHok A.5 — lNpencraesneHne MomMeHTa ancbanaHca ﬁk N Napbl KOCOCUMMETPUYHBLIX AucbanaHcoB ék, — ék
17
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MaTtemaTnyeckn MOMeHT Aucbananca P, (MOMEHT nHepuun), BbidbiBaembiv ancbanaHcom U,, MOXeT BbITb Bblipa-
XEH B BUAE BEKTOPHOro nponseeaeHust (Cm. pucyHok A.5) no dopmyne

B, =T, xU, (A.2)

[TpumeyaHwne— YpaBHOBELWEHHbLIW OTAENBHO 3M1EMEHT POTOPA, NONY4YMBLLMN NPpU COOPKe poTopa CMELLEHNe
OTHOCUTENBHO OCY BPaLLEHUA POTOPA, CO34aEeT MOMEHT MHEPLUU pOTOpa, 0BYCNOBNEHHLIN HECOBMNAAEHMEM €0 OCEN Bpa-
LLEHUSA U UHEPLUNIA.

A.6 TnaBHbIN MOMEHT ANcobanaHcoB

[naBHbIN MOMEHT aucbanaHcoB P, npeacTaBnsaer cobon BEKTOPHYID CYMMY MOMEHTOB, CO3[aBaeMblX BCEMU
nokarnbHbiMK gncbanaHcamm U,, 4TO MOXeT BblTb BbIPaXXeHO (DOPMYINON

ok (A.3)
Pr=Zlk XUk
kK="1

A.7 lapa KkococnMmMeTpUUHbIX ANcbanaHCcoB

MHorga momeHT gncbanaHca P, ynobHee npeacrasnTb B BUAE Napbl NPOTUBOMOMOXHO HanpasBneHHbIX (KOCOCUM-

METPUYHbIX) NoKanbHbiX gncbanaHcoB C, n —C, , OTHECEHHbIX K MPON3BOIIbHO BbIOPaHHbIM MIMOCKOCTAM C KOOpAUHATaAMU
Z~WZ_ . NoacTpouHbil MHAEKC K yKa3biBaeT, YTO 3Ta Napa nokarnbHbix gncbanaHcoB CBsi3aHa ¢ nokanbHbIM avcbanan-

com U, n momeHTOM ancbanaHca P,.
MaTemaTtudeckn cBasb mexay P, n C,, —C, MoxeT bObITb NpeAcTaBneHa opmynou

P,=(ZoxCp)+[Z_ox(-Cpl (A.4)

B AaHHOM crnyvae, Kak nokasaHo Ha pucyHke A.D, C,, —C, OTHECEHbI K KpaHUM MNITOCKOCTSIM pOTOpa, HaxXoAsAWMNMCS
Ha paccTosiHUM b apyr OT apyra.

MpumeyaHnune— dopmyna (A.4) moxeT 6bITb Npeobpasosana K Buay Py = (Z¢c —z_c) xCk. 3pech |(z¢c — z_¢)|
NpeacTaBnsieTr cobon paccToaHne MeXay NNOCKOCTAMM KOCOCMMMETPUYHBIX ancbanaHcoB, paBHoe b.

Ha pncyHke A.6 a) nokasaHb! TOKanbHblE KOCOCUMMETPUYHbIE ANcDanaHchl B KpanHeEN NPaBoun NITOCKOCTU POToOpa B
NpeanonoXeHun, YTo rMaBHbIN BEKTOP AncbanaHcoB OTHECEH K LeHTpanbHOW NNockocTu potopa R.

10
9 2
8
[4
1 S
a) JlokanbHble KOCOCUMMETPU4YHbIE AucbanaHchl Ek, b) Pe3ynbTUpYOLLMIA BEKTOP KOCOCUMMETPUYHOIO
k=1,2,..., 10, B npaBom KpaiHeii NIocKocTH AvcbanaHca B NpaBoun KpalHeW NniocKoCTH
poTopa

poTopa, NMosy4eHHbIE YMHOXEHUEM ITOKarnbLHOro
avcbanaHca U, Ha (Z, - z,)/b

[TpumeyaHwmne—4ucna psgom ¢ Bektopamm 0b603Ha4aloT HOMepPa kK COOTBETCTBYHOLWMUX NITOCKOCTEWN.

Pucynok A.6 — [padmnueckoe npeacraBneHmne pesyrnbTUPYICLLEro KOCOCMMMETPUYHOIo gncbanaHca portopa

BekTopHas cymma nokarnbHbIX KOCOCUMMETPUYHLIX ANCOHANaHCOB 00pa3syeT BEKTOP KOCOCUMMMETPUYHOIo ancba-
NTaHca B NpPaBoOn KpanHen NIoCcKOCTU poTopa [cM. pucyHOK A.6 b)]. CooTBETCTBYIOWMNN €MY BEKTOP KOCOCUMMETPUYHOIO
ancbanaHca B NeBOW KpanHen NoCKOCTU poTopa MMEET TO Xe 3Ha4YeHune, HO NMPOTUBOMONMOXHO HaNpaBeH.

A.8 MopanbHble gncbanaHchl

A.8.1 ®opMbl COOCTBEHHbIX KONebaHnn

MopanbHble agncbanaHchl ABNAOTCA NPUYMHOW NMOSABMNEHUA N3rMBHbIX KoNnebannm onpeaeneHHon Hopmbl, ONUCHI-
BaeMbIX PYHKLMNAMM d)n(z), rae N — HoOMep Moabl, MpuHUMatoWwmm aHavennsa 1, 2, 3, ... Ha pucyHke A.7 nokasaHbl ngeanm-
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3NPOBAHHbLIE NEPBbLIE TPU MOAbl U3MMOHBLIX KonebaHun CUMMMETPUYHOro poTopa € pPaBHOMEPHO pacnpeaeneHHbIMW
MaCCOUN U XXEeCTKOCTbIO.

a) MNepBasn Moaa U3rMbHbIX konebGaHui ¢4(2)

b) Bropas moaa uarmbHbIX konebaHui ¢,(2)

max.

c) TpeTbsa MoAa U3rMbHLIX KonebaHni ¢q(2)

Pucynok A.7 — lepBble TP MoAbl M3NIMOHBIX KONEDAHUN CUMMETPUYHOIO POTOpa C PAaBHOMEPHO pacnpeaeneHHbIMN
MacCON U XECTKOCTbIO HA XECTKUX ornopax

A.8.2 lMNpeacraBneHve MmoganbHOro agncbanaHca
[lpegnonaraeTcs, 4YTo NoKanbHble gncbanaHckl poTopa pacnpeaenenbl, Kak nokaszaHo Ha pucyHke A.1. Ecnn kax-

ObIVi NoKanbHbIM ancbanaHc U, yMHOXWUTB Ha 3HaYeHne PyHKUUK ¢ (Z) B TOUKE Z, COCPEAOTOUYEHUS JAHHOIO MNOKaNbHOro

ancbanadca, To 3T0 NO3BOMNUT NOMYYNTb NTOKaNbHbIM MoAanbHbIiM gucbanadc U, , Ans n-n popmbl N3rMbHbIX KonebaHmm

—_

U, = Uiz, k=1,2,3, ..., 10. (A.5)

3Ha4vYeHUs BEKTOPOB, NoNy4eHHbIX No dopmyne (A.5), nokasblBalOT pacnpegeneHmne n-ro MmoganbHoro gucbanaHca
BOONb ocK poTopa. CyMMUpOBaHUE BEKTOPOB MO3BONAET MNONY4YNTb PEIYNbTUPYICLLMN BEKTOP N-ro MoganbHOro gucba-

naHca Un, - No hopmyne

- K - A.6
U, .= 2 Ukbn(z), k =1,2,3, ..., 10. (A6
K="1

A.8.3 3KBMBaANEeHTHbIN MoaanbHbLIN AncbanaHc

[1pn onpeageneHnn nokanbHOro moganebHoro aucbananca no dopmyne (A.5) n pesynbTMpyOLWEro MmoaanbHOro
ancbanaHca no gopmyne (A.6) Heobxoanmo obpatnTb BHMMaHWe Ha criegytowee. PyHKUus ¢, (z) onucbiBaeT popmy
N3rmbHoOro KonebdaHms poTopa, T. €. YCTAHABNUBAET OTHOLWLWEHNE aMNNUTy4 Konebanmm no n-n moae B nobbiX ABYX TOYKaX
no anvHe potopa. [JaHHble OTHOLWEHUS OCTalTC HEU3MEHHbBIMU NPY Ntobom MaclTabe, BCreAcTBME YEro PYHKUKIO ¢, (Z)
crneayert cunTtaTbh ONpeaeneHHON ¢ TOYHOCTBIO A0 HEKOTOPOro MHOXUTENSA. DTO, B CBOIO OYepeb, Bbi3biIBAET HEOMNMpeae-

NEeHHOCTb B 3HaveHnax U, , n U,  , nonydyeHHbix no opmynam (A.5) n (A.6) cooTBeTCTBEHHO. UTOOLI N3bexaTtb yKasah-

n,r
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HOW HEeonpeaeneHHOCTN, BBOAAT NOHATUE SKBUBANEHTHOro MoJanbHoro auncbanaxca, Ans 4ero BMecTo 3HaveHus ¢,.(z),

KOTOPOE OMNpeaeneHo C TOYHOCTbIO 10 HEKOTOPOro MHOXMTENS, 6epyT oTHoweHue ¢ (z)/¢, ..., KOTOPOE N3BECTHO TOYHO.

Takum 06pasom, hopMyrbl A NOKaNbHOro 9KBUBANEHTHOroO MmogansHoro gncbanancal, , , v pe3ynbTupyowero

SKBUBANEeHTHOro MmoaanbHoro aucbananca U ana N-n Moabl NArMBHbIX KonebaHum MMeT B4 COOTBETCTBEHHO

ne, r
0. =0, nlZi) 4= 1.2.3 ... 10 (A.7)
’ O
1, Mmax
J S 0 A.8
Upe, r = ZUK On(zk),k=1,2, 3, ..., 10. (A.8)
| k=1 ®Pnmax

Pe3aynbTUpyloWwmn sKBUBaNEeHTHbIW MoganbHbin gncbananc gna gaHHoW Moabl M3rMBOHbIX KoNnebaHn NCNONb3yIoT
Onsa onpegeneHns ypaBHOBELLEHHOCTU poOTOpa U YCTAaHOBMNEHUS COOTBETCTBYHIOLLEro AONyCcKa, OQHAKO MO HEMY HEIb3S
onpeaenuTb pacnpegeneHmne KOPPEKTUPYIoLWMX Mace Ans yeTpaHeHns n3armbHbeix konebaHunm potopa.

[Tpnmevanune 1— [ducbananc U, ,, COCPEOOTOHEHHbIV B NITOCKOCTU C KOOPANHATOW (n(Z) = ¢n max, BO3OYXOA-
eT Takme xe konebaHus potopa no N-un mMoae, Kak n cxogHasi COBOKYNHOCTb BCEX NOKanbHbIX AncbanaHcoB.

[TpumevaHune 2— EcnuB NNoCKOCTU C KOOPOVNHATOMN On{(Z) = &n max YCTAHOBUTB KOPPEKTUPYIOLLYIO MACCY, CO-

30aloLW Y10 B 9TOWN NITOCKOCTU AncbanaHc, paBHbIW MO 3HAYEHWUIO U MPOTUBONMONOXHO HarnpaeneHHsin Uy, ,, TO aTa macca by-
OeT BO30yKaaTh apyrme moabl M3rmbHbIX KonedbaHun.

Ha pucyHke A.8 npuBegeHa unniocTpauns NOHATUA SKBUBANEHTHOrO MogansHoOro guncbananca Ha npumepe nep-
BOW MOAbl M3rMBHbIX kKonebannn. Ha pucyHke A.8 a) nokasaHbl 3Ha4YeHUs1 opanHaT PopmMbl N3rMBHOIro KonebaHus B TOYKax

no anuHe potopa. Ha pucyHke A.8 b) nokasaHbl NokanbHble gucbanaHchl Uk, OEVUCTBYIOWME B TEX Xe ToYKax. Ha pucyH-
ke A.8 C) NoKasaHbl NoKanbHble 3KBUBAlEHTHbIE MOdanbHble AgncbanaHckl, a Ha pucyHke A.8 d) — BeKTopHas cymma
NOKanbHbIX 3KBUBAalEHTHbIX MOAanbHbIX AncbanaHcoB, T. €. Pe3ynbTUPYIOLWUA SKBUBANEHTHLIN MOAanbHbIW gncbanaHc
ONs nepBon modbl M3armbHbIX KonedbaHun poTopa.
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Kk 1 2 3 4 5 6 7 8 9 10

a) OpauHaTbl Nepeov Moabl U3rMOHbLIX KonebaHuu (MaeanU3UMpoBaHHON)

i
b) AucbanaHcol U, B 10 nnockocTaAx ¢) JlokanbHble 3KBUBANEHTHbLIE MOAANbHbLIE
—
aucbanaHcbl U 4

d) PesynbTvpyowmini 3KkBUBaneHTHbIA MOaarnbHbIA
aucbanaHc U, ,

[TpunmeyaHwne—4ucna psgom ¢ BekTopamm 0b603HavaloT HOMepPa kK COOTBETCTBYHOLWLMX NITOCKOCTEN.

Pucynok A.8 — ['padhmnueckoe npeacraBneHne 3kBUBaANeHTHOro MogansHoro aucbanaHca Ha npumepe nepson opmbl
N3rMbHbIX KoNebaHunm poTopa Ha XeCTKUX onopax
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[MpnnoxeHnve B
(cnpaBo4HoOe€)

[Mpumepbl AUHAMUYECKOro NoBeAeHUs POTOPOB pPa3HbIX TUMNOB

B.1 O6bwmne nonoxeHuns

B 3aBUCMMOCTN OT 4acTOThbl BPaLWEHUs POTOP MOXET 4EMOHCTPUPOBAaTL Pa3Hble TUMbl AMHAMWYECKOrO NoBEeAEHUS
MNN codeTaHne 3TuX TUNOB. B 3aBMCMMOCTKN OT NOBEAEHUS POTOPA N3AMEHSETCH ero OTKNUK Ha aucbananc. Habntopas,
KaK N3MEHSETCH C N3AMEHEHUEM YAaCTOThl BpaweHNs OTKITNK YPaBHOBELWEHHOINO N HEYPaABHOBELLEHHOMO pOTOpa, MOXHO
caenartb NpeanonoXeHne o Tune portopa. VigeanmampoBaHHOE ornncaHne PoTOPOB Pa3HbIX TUMOB NPUBEAEHO B pase-
nax B.2—B.5.

[1py ganbHenwem paccMoTPEHNN UCMONb30BAaHbI Cregylowme QonyLweHns:

a) Ha banaHCcUpoOBOYHOM CTAHKE COBEPLLAKOT HECKOIBKO NMYCKOB POTOPA, UBMEHSIA YacTOTY BpalLEeHUs, HA4YMHaA OT
HU3KOW 4acToTbl 1, (TMNUYHOW ANsl BAaNaHCMPOBKM Ha CTaHKax C XeCTKUMU onopamu) Ao paboden 4acToThbl 1.,

b) onopbl BanaHCUPOBOYHOIO CTaHKa SABNSAKTCH AOCTATOYHO XECTKUMU AN TOro, Ytobbl HE BNUATH HA NOKa3aHUS
3HavYeHus aucbanaHca;

C) NOKasbiBaKLWEE YCTPOUCTBO DanaHCUPOBOYHOIO CTaHKa rpagynpoBaHo B eanHuuax gancbananca.

[MTpumevaHnue 1—pagympoBKy MOKa3bIBAOLUX YCTPOWUCTB COBPEMEHHbLIX BANaHCUPOBOYHbLIX CTAHKOB C KECT-
KUMK onopamMmn 0BbIYHO BbINOMHAKT B €AuHULax Maccbhl Ans onpeaeneHns 3HaveHUn HeoBXoOaMMbIX KOPPEKTUPYOLWMX
macce. ns MHOrmMX poTopoB NnokasaHusa 6yayT octaBatbCs MNOCTOAHHBIMUY B pabovem gnanasoHe CKopocTen banaHCupoBOU-
HOro CTaHka, noka auncbanaHc potopa 0CTaeTCs HEN3MEHHbIM.

[Tpnmevadnune 2—Ilokazanus saHa4veHnss gucbanaHca rmbkoro poropa dbyayt MEHATBCA C UBMEHEHMNEM HACTO-
Tbl BpaLWEeHWs BCNeaCcTBUE BIMUSHUA MO 3rMBHbIX KonebaHum gaxe npu ycnoBum, 4YT1o gncbanaHc potopa 0CTaeTcsl Hen3-
MEHHbIM. [103TOMY ANs TAKOro poTopa uaMeHeHue NoKasaHnm MoXeT ObiTh CBA3AHO KaK C U3MEHEHMEM ancbanaHca, Taku ¢
BIIMAAHUEM N3MMOHBbIX KonebaHumn.

[TpumeyvyaHue 3— B HEKOTOPLIX Cryvyasx 3Ha4eHUs1 NokasaHum gucbanaHca Ha 0gHOU U TOW e 4acToTe Bpa-
LeHUs 6yayT pasHbIMMU B 3aBUCUMOCTU OT TOIO, N3AMEHSIETCH YacToTa BPALWLEHNSA B CTOPOHY BO3pacTaHus unm yboiBaHnS
(athhekT rmctepesunca). B HacTosiwem NpunoxXeHmn gaHHbin 3 ekt BO BHUMaHUe He NPUHUMAETCS.

B npumepe, naobpaxenHHom Ha pucyHkax B.1—B.5, ncnonbsoBanbl gBa cnocoba npegcraeneHns gucbanaHca.
B neBbIX YacTsAX PUCYHKOB MOKa3aHb! rpaddnkn n3amMeHeHUs OTKIMKa Ha gncbanaHc ¢ U3aMEHEHNEM YacTOThI BPaLLEeHUA N, B
npaBblX — U3MeHeHus1 gucbanadca (amnnutyabl U asbl) C UBMEHEHUEM HACTOThl BPaLLEHUS B NONMAPHbIX KOOpAMHATAX.
3Ha4veHue gonycTtumoro aucbanaHca Ha rpadukax B NEBbIX YACTAX PUCYHKOB MOKA3aHO rOPU3OHTaNbHOW NIMHMEN, a B
NpaBbIX YaCTAX — OKPYXXHOCTbIO (AN1A pUCYHKOB B.2 n B.3 gaHHoOe npaBuno cnpaeeanmeBo TONbKO 411 HU3KMX YacToT Bpa-
LeHMS; HA Bonee BbICOKMX YacToTax npeacraBneHne gonyctmmoro aucbanaHca siBnsieTca bonee CrnoXHbIM, TakK Kak
HEODXOAMMO YUMTbIBATb 3KBMBAlTEHTHbIE MOAalbHblE AncbanaHcsl).

B.2 PoTop, paccmaTpmBaeMbIn KaK XXeCTKUN

[1ns pOTOPOB, OTHOCUMBIX K XXECTKUM, MOXET HAabnioaaTbCsa TONbKO HE3HAYNTENbHOE (MO CPAaBHEHUID CO 3HAYEHMU-
eM AonyctmmMmoro guncbanaHca) nameHeHne nokasaHun 3HadveHus gucbanaHca (Kak agnsi ypaBHOBELWEHHbIX, Tak U Ans
HEYPAaBHOBELLEHHbIX POTOPOB) BO BCEM AMana3oHe N3MEHEHUS YacTOTbl BpaLWeHWs. TUnn4Hoe NnoBeaeHne poTopoB AaH-
HOroO TMNAa NPV N3MEHEHUN YaCcTOTbl BpalWEeHUS NMOKa3aHo Ha pucyHke B.1.
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a — HeypaBHOBeLLUEHHbIA poTop; b — ypaBHOBeLLEeHHbIW poTop; / — nokasaHue 3HauveHus aucbanaHca
banaHcupoBO4YHOro ctaHka; tol. — gonyctuMmein gucbanaHc

Pucynok B.1 — M3ameHeHne nokasaHunm 3HaveHmns gucbanaHca npyu n3MeHeHn 4acToThl BPaLLEHNS
XXEeCTKOro poropa

B.3 PoTtop, paccmaTpBaemMbIN KaK rMOKNK

[Ins poTopoB, OTHOCUMBIX K TMOKMM, MOKa3aHne 3HaveHns gucbanaHca naMmeHsieTcs ¢ UIBMEHEHUEM YacTOThl Bpa-
weHusi. Ho nponcxognT 310 HE BCNeACTBUE N3MEHEHUS pacnpegeneHns Macc potopa, a B peaynbTaTe NosiBeHns narno-

HbIX KONebaHun No COOTBETCTBYIOLWMM Mogam (CM. npumedanme 2 B B.1).
NameHeHns nokaszaHum 6anaHCUpOBOYHOIO CTaHKa ABNAKTCH 06patUMbIMK, T. €. HA OOHUX U TEX Xe vacTtotax

NoKa3aHUs OCTalOTCHA HEUM3MEHHbIMW HE3ABUCUMO OT HanpaBneHns N3MEHEHUS YacTOThl BpalLeHUs.
TvnnyHoe noBegeHme rMbKMX pOTOPOB As Criy4asi, Korga pabodasi YactoTa BpalleHUs1 NTEXNUT HUXKE NEPBON KPUTU-

YECKOW 4YacTOTbl BpaleHUsa poTopa, NokasaHo Ha pucyHke B.2.

fol.

a — HeypaBHOBeLLUEeHHbIN poTop; b — ypaBHOBeLWeHHbIW poTop; / — nokasaHwe 3HaveHun aucbanaHca
banaHCcuMpoBOYHOIO CcTaHka; tol. — ponyctmeln gucbanaHc

PucyHok B.2 — M3ameHeHne nokasaHum 3Ha4veHusa gucbananca rmbkoro potopa, pabovas yactota BpaweHUs KOTOPOoro
HUXXE NEPBON KPUTUYECKON

TunnyHoe noBeageHme rMMbKNX poTopoB ANs crydasi, korga pabovasi HactoTa BpaleHUs Bblle NEPBON KPUTUHECKON
4acTOTbl BpalWeHNsA poTopa, NnokazaHo Ha pucyHke B.3.
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a — HeypaBHOBELLEHHbIA POTOP; b — ypaBHOBELLEHHbIW poTop; [ — nokasaHne 3HaveHus gucbanaHca
OanaHcupoBOYHOro cTaHka; tol. — gonyctumbin gucbanaHc

tol.

\

Pucynok B.3 — VameHeHne nokazaHum 3Havenns gucbananca rmbkoro potopa, pabovas yacrora BpaleHUs KOTOporo
BblLLE MEPBON KPUTUYECKOW

Ecnn 6anaHcupoBka rmbkoro potopa nposegeHa npasurbHoO, TO 3HaYeHne aucbanaHca byaeTt octaBaTbCH B yCTa-
HOBNEHHbIX Npeaenax BO BCEM AMana3oHe N3MEHEHUS YacTOTbl BPaLLEeHWS.

B.4 PoTop c ynpyrumm anemMeHTamm

Y poTOpPa C VINpyr+unMmun arieMeHTamMm NnokKka3aHnAd 3Ha4vYeHUA ﬂ,HC6aﬂaHCH NW3IMEHAIKTCH C NSMEHEHNEM HaCTOThblI Bpa-

LLLEHMST BCNeaCcTBUE N3MeHeHus gucbananca (CM. pucyHok B.4).
NameHeHns nokazaHum 6anaHCUpPOBOYHOINO CTaHKa SABNSAIOTCHA 0bpatUMbIMK, T. €. HA OAHUX U TeX Xe 4YacTtoTax
NOKa3aHus OCTalTCH HEM3MEHHBIMU HE3ABUCUMO OT HanpaBneHUus UBMEHEHUSI YacTOThbl BPALWLEHWS.

I
a
g
Q
"
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\\\
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b Py
ny L.

a — HeypaBHOBELLEHHbIA POTOP; b — ypaBHOBELLEHHBIA POTOR; / — NoKasaHue sHavyeHus gucbanaHca
OanaHcMpOBOMHOroO cTaHka; tol. — gonyctumbln gucbanaHc

[TpnmeyaHune— HapucyHke nokazaHo naMmeHeHne aucbananca ans potopa ¢ ynpyruMmm 3neMmeHTamm, KoTo-
Pbi 0bnagaeT CBOMCTBaAMM XECTKOro potopa. OaHako ynpyrne anemMeHTbl MOryT UMEeTb U POTOPbI APYIMX TUMOB.

PucyHok B.4 — VameHeHne nokasaHunm 3Ha4veHus gucbananca potopa ¢ ynpyrumm arneMmeHTamMmm
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HobaBneHnem KOPPEKTUPYIOLWLMX MACC YCTPaHUTb gncbanaHc poTopa AaHHOro Tuna HEBO3MOXHO. Ecnn BnnsiHue
YNPYrMx 3NeMeHToB Ha BUBpauuio potopa HENb3s YMEHbLLUUTE U3BMEHEHUEM €ro KOHCTPYKUMK nnm cnocoba cbopku, 1o
DanaHCUPOBKY NCMOMNb3YIOT KAK HEKOTOPOE KOMMNPOMUCCHOE peweHne, obecnevnBatoLee MMHUMU3AaUnIo 3HAYEHNA ANC-
banaHca Tonbko B ob6nactu paboven 4actoThl BpaleHus. MIHorga 3a cyeT KOPPEKTUPYIIOWMNX MACC MOXHO A0DNTBCS CABW-
ra KPMBOM M3MEHEHUS 3Ha4YeHus ancbanaHca B 3aBUCUMOCTM OT YacTOTbl BpaleHWs Tak, YToObl OHA BCS OcTaBanach B
npeaenax gonycka. Ecnm ato caenatb He yaaeTtcesl, ToO 06bIvHO 0becneunBaloT yaoBNeTBOPEHne TpeboBaHUA No 0CTaTOu-
HOMY ancbanaHcy B obrnactn bonee BbICOKMX 4acToT. [1pn 3TOM Ha HM3KUX vacToTax gncbanaHc MOXeT BbIXOAUTL 3a
npeaensl 4oNycTMmoro aucbananca, Kak nokasaHo Ha pucyHke B.4.

B.5 PoTtop c anemeHTamMun, N3MEHAKOLWMNMIN CBOLO NOCAAKY

[1ns poTOpOB Takoro TMNa xapakTepHo BHE3aNnHOE M3MEHEeHUe NokKasaHun 3aHa4veHust aucbanaHca, Kak MoKkasaHo Ha
pucyHke B.5. Ckavok nokasaHum HabnogaeTcs TONbKO OAWH pa3, HE MOBTOPSSACb MPY NOCNeayloLWmX NycKax.

I
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7 — nepBbIX NYCK POTOpa; 2 — BTOPOU NYCK pOTOpa; a — HeypaBHOBELUEHHbIU POTOR; b — ypaBHOBELLEHHbIA POTOP;
I — nokasanue 3Ha4eHnsa gucbanaHca 6anaHCMpPOBOYHOIO CTaHKa; tol. — gonycTtumbln aucbanaHc

PUCYHOK B.5 — VameHeHune nokasaHum 3Ha4veHun aucbananca potopa ¢ aNeMeHTaMm ¢ U3SMEHSIIOLWENCH NOCaaKOoN

[Tocagka 3NneMeHTOB pOTOpa B OKOHYATENBbHOE NONOXEHNE NPOMN3OLLINA BO BPEMS NEPBOIo Nycka potopa. Kak Bua-
HO N3 pUcyHka B.5, BO Bpemsi BTOPOro Nycka poTtop BeaeT cebsl Kak XXeCTKUN, HO U3MEHSIIOLLLYIOCS MOCcaaKy 3NeMeEHTOB
MOIYyT UMETb POTOpPLI Nboro tuna. MameHeHnss nokasaHmm 6anaHCMpPOBOYHOIO CTaHKa ABNAIOTCH HeobpaTuMbIMK, T. €.
KpMBasi AMeHEeHUA ancbanaHca He NOBTOPAETCHA NPU NU3MEHEHUN N3MEHEHUS YaCcTOThbl BpalLeHns Ha obpaTHoe.

Kak npaBuno, nocagka aneMeHTOB poTopa B OKOHYaTENbHOE NONOXEHME NPONCXOANT MO AOCTUXEHNN 4OCTATOYHO
BbICOKOW 4acTOTbl BpaLWeHUs, 0ObIYHO NPeBbILAaLWEn paboyyto 4acToTy BPaLlLEHUs poTopa.

[TpnmeyvaHnwune 1— HapucyHke B.5 nokaszaHo nameHeHne gucbananca ans poropa ¢ afieMeHTaMu ¢ U3SMEHSAH0-

LLIENCS NOCagKon, KOTOPbLIN 0bnagaetr CBOMCTBAMM XKECTKOro potopa. OgHaKo Takme 3NeMeEHTbl MOryT UMETBL U POTOPbLI APY-
"X TUNOB.

[TpumedaHune 2—Ilocne Toro, Kak aNeMeHTbl poTopa 3auMyT CBOE OKOHYaTENbHOE MONMoXeHue, NOBEAEHNE
POTOpa CTAHET XapaKTepHbIM AJ151 pOTopa ONpeaeneHHoro Tuna, u OH MOXeT DbITb YpaBHOBELWEH METOAOM BanaHCUPOBKN
POTOPOB AAHHOro TUna.

25



[OCT P 53578—2009

Mpnnoxenwe C
(pekomeHayemoe)

OnpeneneHune cteneHn rMOKocTU poTopa No ero reoMeTpu4ecKuM 1 MacCoBbIM XapaKTepucTuKam

C.1 Obwme nonoxeHus

Beibnpaembin metoa 6anaHCUPOBKM 3aBUCUT OT CTENEHU TMOKOCTU, NMPOSIBMAEMON POTOPOM B npouecce pabo-
Tbl. HacTosiwee npunoXxeHne ycTaHaBnmBaeT MeTo ], onpeaeneHns CTeneHn rmbKocTu poTopa Ha OCHOBE MHPOPpMAaLUK O
reoMeTPUYECKMX N MACCOBbIX XapaKTepucTukax potopa n npubnuanTtenbHbiX CBEAEeHUAX 0 CBOMCTBaxX onop poTopa.

bonee TouyHas oueHKa AMHAMUYECKOro NOBeAEHUS poTopa MOXET BbiTb NONyYEHA HA OCHOBE MAaTEMAaTUYECKOro
MOOENMNPOBAHUSA CUCTEMbI «KPOTOP — Onopa» NP HaNN4YUM NONHOM MHOPMAaLMK O KOHCTPYKLUUK POTOPAa, ANHAMNYE CKUX
XapakTePUCTUK NOALWNNHUKOB U KOPNyCOB NMOALWWNHUKOB.

C.2 MaTtemaTn4yeckoe moaenvpoBaHue poTtopa

OueHKy COBCTBEHHbIX HACTOT KONebaHnm poTopa MOXHO NONMy4UTb HA OCHOBE MarTeMaTUYeCcKoro MoaennpoBaHus
POTOPA MO €ro MacCoOBO-XXECTKOCTHbIM U TEOMETPUHECKUM XapaKkrepuctukam. [lnsa 31oro Heobxoanmo 3HaHME OCHOBHbIX
napamMmeTpoB, TAKMX KaK PaAcCTOAHUE MEXAY LEeHTPaMM NOALWMNMHUKOBLIX ONOP, Macca poTopa, BHELWHME ANaMETPbI, Onpe-
OENALWNeE XECTKOCTb U pacnpegenenmne macc potopa. Ocoboe BHUMaAHME crieayeT yaennuTb BO3MOXHOMY YBENTUYEHUIO
XXECTKOCTU MNPU HANM4YMKM SNEMEHTOB PpOTOpPAa, HANMPECCOBaHHbIX C NPUMEHEeHUeM ropsiven nocagku. [ina donbluen gocTo-
BEPHOCTU pPe3ynbTaToOB MOAENUPOBAHUS PEKOMEHAYETCSH CPaBHUTL NEPBYIO MOAY Konebanmn potopa co cBOOOAHbIMM
KOHLUaMW, NOMy4YeHHy0 Ha OCHOBE pac4eToB, C pe3ynbTaTaMy HATYPHOro 3KCNepumMeHTa. XOpoLwyi annpoKCUmMauunto
konebaHmm poTopa co CBODOAHBIMM KOHLAMW MOXHO NOMYyYNTh, NOABECUB POTOP C MNOMOLWBLIO KpaHa u BO3byamnB Koneba-
HUS B TOPU3OHTANbHOM HarnpaBreHum.

C.3 OnncaHune meTtoaa

Ha ocHoBe matematndeckon mogenu (cm. C.2) paccynTbiBalOT KPUTUYECKME HYaCTOThl BpalWeHUs1 poTopa ¢ wap-
HUPHbIM 3aKpenneHnem KOHUOB (B Ka4eCTBe Takoro NpeacTtaBnsioT poTop, NPOCTO onNparWwmuncs CBOMMU KOHLaMU Ha
Onopbl ¢ DECKOHEYHOW XECTKOCTLIO B pagunanbHOM HanpasneHun). OueHnBatoT XecTKoCTb potopa S, H/m, no opmyne

S =m o, (C.1)

rae m._— MacCa poTtopa, Kr,

.4 — NEepBast KPUTUYECKAN YacToTa BPaLLLEHNA pOTOPa C WAPHUPHO ONMPaoLWMMNUCH KOHLamK, paa/c.

PaccunTbiBaloT NepBy0, BTOPYIO U TPETBIO KPUTUYECKME YaCcTOThbl BpalwleHUs1 poTopa BO BCEM AMana3oHe N3MeEHe-
HUS XKECTKOCTM ONOPbI (BKITIOHAIOLLEN XKXECTKOCTU MNOALWNMHUKA U Kopnyca noAwmnniuka). HopmupyroT 3Ha4YeHUS XKEeCTKOC-
TV NOALWLMNHMKOBOIO y3rna AeneHNeM Ha XeCTKOCTb poTopa. HopmMupyloT KpUTUYeCcKne 4YacTtoThl BpalweHus1 JeNeHneM nx
Ha pado4ylo UMK MakCUManbHYIO YacToTy Bpalw,eHusi potopa. CTposaT rpaPurku 3aBUCMMOCTEN HOPMUPOBAHHbBIX KPUTU-
YECKUX 4YaCTOT BPaLLLEHUS OT HOPMUPOBAHHOW XXECTKOCTU MOALLMNMHUKOBOIO y3na, NPUMEpPb! KOTOPbIX MOKa3aHbl HA PUCYH-

kKax C.1 mn C.2.
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X — OTHOLUEHUE XeCTKOCTU NOALLMMHUKOBOIO y3a K XKeCTKOCTU poTopa; Y — OTHOLWEHUE KPUTUYECKON HaCTOThl BpaLLeHUA K paboven

4acToTe BpalleHus potopa; a — 1-adpopma cobCTBEHHbIX KoNnebaHUM XKeCTKOro potopa; b — 2-aopma cobCTBEHHBIX KONebaHUM XXeCT-

KOro potopa; ¢ — 1-a Mmoaa narnbHbix konebaHun (HU3Kaa XXeCTKOCTb onopbl); d — 1-9 Moaa U3armbHbix kKonebaHuun (BbICOKAA XXECTKOCTL

Onopbl);, € — 2-4 Moada U3rMbHbix konebaHun, f — 3-9 Moga U3rMbHbIX KonebaHun, g — XXeCTKOCTh MACNAHOro ¢nos noAwwunHUKA;
f — pabovnm guanasoH 4YacToT BpalLleHUs

PucyHok C.1 — [NlonoxeHne KpUTn4eCKnxX 4acToT BpalleHus ans potopa XXeCcTkoro tmna
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X — OTHOLLEHUE XEeCTKOCTU NOALLUNHUKOBOrO y3a K XXeCTKOCTU POoTopa; Y — OTHOLLEHWNE KPUTUYECKOW YaCTOThl BpaLleHUs K paboveu

4acToTe BpaweHns; a — 1-a dopma CobCTBEHHbIX KonebaHum XecTkoro portopa; b — 2-a dopma CoBCTBEHHbIX KONebaHUKU XXeCTKOro

poTtopa; ¢ — 1-amoaa narnbHeix konebaHum (HU3KaA XKeCTKOCTb onopkl); d — 1-9 Moaa U3rmbHbIX KonebaHUU (BbICOKAA XXECTKOCTb OMno-

Pbl); € — 2-amMoaa n3arnbHbeix konebaHum; f — 3-a Mmoaa narnbHeix konebaHum, g — XeCTKOCTb MACNAHOro CNos noglwnnHuka; h — pabo-
41K OQMAana3oH YacToT BpaLleHuUsA

PUCYHOK C.2 — [MonoXeHne KPUTUYECKNX YacToT BpalleHns ans potopa rmbkoro tmna

Ha pucyHkax C.1 n C.2 nameHeHunsi NnepBOn, BTOPON U TPETbEN KPUTUHECKMX YaCTOT BPpaLLEHUSA N30DpaXKeHbl NTMHU-
amu a—d, b—e n c—f cootBeTCTBEHHO. OOBIYHO BCNEACTBUE ACUMMETPUMN XKECTKOCTU MACINAHOIo cnosi B NOALWUNHUKE U
KOHCTPYKUMN NOAWNNHUKOBOW ONOPbI ANA pa3HbIX HANpaBleHUN KaXaas KpUTUYeCcKas 4YactoTa BpalleHUs «pacullensis-
eTCsA» Ha Napy KPUTUYECKUX HaCTOT, COOTBETCTBYIOWMX Pa3HbIM 3HAYEHUAM XECTKOCTU OMopbl B ABYX B3AUMHO MepneH-
OVKYIAPHBIX HANpaBneHnsX, 04QHaKoO 34ecCb ANs NPOCTOThbl aHanma3a onopbl npeanonaratoT n3oTponHsivMu. [pn manon
XKECTKOCTU ONopbl ABE HU3WME MOAbl KoNebaHnn COOTBETCTBYIOT KONEDAHUSIM XKECTKOro poTopa, a TPETbSA COOTBETCTBY-
eT NepBON Moae n3rmbHbix kKonebaHmn. POTop Ha XXECTKMX onopax nuMeeT TONMbKO COBCTBEHHbIE MOAbl N3MMBHBLIX Koneba-
HUW. Ecnn npunbnmxXeHHO M3BECTHAa XECTKOCTb MAacIsIHOro cCnosi noglwunHuka, To ee crneayeT ykasaTtb Ha rpaduke,
NOCKOJIbKY OHA COOTBETCTBYET MAkCUMarnbHO OCTMXMMOWN XXECTKOCTU ONOPbI. Y MHOIMMX MaLllMH NMUKOBbIE 3HAYEHWUS KONe-
DaHUM Ha KPUTUYECKUX YacToTax BpalLeHnst HabnogatoT BO BPEMS pa3roHa v Bbibera, 4to Nno3Bonsiet NonyunTb Npudnu-
XXEHHYI0 OLUEHKY XXECTKOCTU Ornopbil.

C.4 OnpepeneHve Tna portopa

HaHHble, npeacTaBneHHble Ha pucyHke C.1, XxapakTtepHbl A4ns poTopa, KOTOPbIY B pabounx ycrnoBusxX NPosBNseT
cebs Kak poTop XecTKoro tuna. 1 npm HW3KOW, N NMPU BbICOKOW XXECTKOCTU ONOPbI 3HAYEHUA NEPBON CODCTBEHHOW HYacTOThl
N3rnbHbIX KonedbaHmm (y4acTkm ¢ n d COOTBETCTBEHHO) NEXaT Bbille pabovero gnanasoHa 4acTtoT BpaweHus. B agnanaso-
HE, IAe XEeCTKOCTb ONnopbl NULLb HEMHOIMMM MEHbLLE XECTKOCTU poTopa, Obi10 Obl BO3MOXHO NPOSIBNEHNE HEKOTOPOro
BITUAHUA M3rMBHbIX KonebanHmn Ha auHamuky potopa. OgHako ans npumepa Ha pucyHke C.1 3TO HE MMEET MecCTa,
NOCKONBKY YKa3aHHbIN ANanas3oH NEXUT BbIW e XXECTKOCTU MACNSAHOro cnos. Ha npakTtuke XeCcTKOCTb poTopa MHOIo Borib-
L€ XXECTKOCTU €ro onopbl, NO3TOMY NposiBNeHne n3rmbHbix konebanum 6yaet MUHUMAanbHbIM.

Ecnn KpuBble M3MEHEHUA KPUTUYECKUX 4acTOT BpaweHns nogobHbl NOKasaHHbIM HA pucyHke C.2, TO AaHHbLIN
poOTOPp cynTatoT rMbkumM. [Ins mawmH ¢ XKeCTKOM ONOpPOon NepPBasi KPUTUYECKAS HacToTa BpaweHUs (y4acTok d) NEXUT HUXeE
pabo4yen 4acToTbl BpaALWLEHUST pOTOPA, a NPU HU3KOW XKECTKOCTU ONopbl COBCTBEHHAA YacToTa NEPBON MOAbl M3rMOHbIX
KonebaHny (y4acTOK C) NEXUT A4OCTAaTOYHO BNM3KO K paboden yactoTte, YTobbl OKa3biBaTh BIIUSIHWE HA AUHAMUKY poTOopa.

C.5 dononHunTenbHbIe 3aMevYaHUs

PACCMOTPEHHbBIN METO UCXOANT U3 NPEANONOXEeHUS, 0ObIYHO BbIMONMHAEMOr0 ANs KPYMHbIX POTOPHBIX CUCTEM, YTO
ONopbl POTOPA BbIOUPAIOT C y4ETOM UX XKECTKOCTU. OH HE NPUMEHUM, ECINK ONOPbI BbIODNPAIOT TONBKO C y4eTOM NOAAEPXKU-
BAaEMOM Macchl poTopa (B psiae CrnydaeB Aae 3acTaBnsis ux padbotatb B pexume pesoHaHca). OgHako ecnu meTton
NCNONb3YIOT ANS KPYMNHbIX CTALUMOHAPHbIX ra30BbIX TYPOWH, Y KOTOPbIX B COCTaB MOALWMMHUKOBOW ONOPbI BXOAUT KOPMYC
TYPOUHbBI, TO OH MNO3BOMNSAET NPABUITbHO MAEHTUDONLNPOBATL BONBLWNHCTBO POTOPOB, KOTOPLIE Ha paboyen YacToTe Bpa-
LLIEHUS MPOSBNAIT CBOWCTBA NMMOKOro poTtopa.

C.6 lNMpomexyTouHble cny4vyamn

PacCMOTPEHHBIN MEeTo 4 Mo3BOoNseT MAeHTUOULUMPOBATL TUN POTOPA, €CNN OH OTHETIUBO MPOSABNAET CBONCTBA
nmbo xecTkoro, nNMbo rmbkoro potopa. OgHaKo Ans psga poTOPOB XapakTEPHO HEKOTOPOE NPOMEXYTOYHOE NOBEeAEHUE.
Ecnn n3aBecTHbl AMHAMUYECKUE XapaKTEPUCTUKKU Onop, TO ANS TaKUX POTOPOB MPUMEHSIOT MEeTo[, ONUCaHHLIN B
[OCT 31320, npnnoxeHue E, B KOTOpOM paccMmaTpmBaloT peakuuto Ha gobasneHme npobHbIX Macce nocepeguHe potopa u
BONM3n ero uand.
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Mpunnoxenve OA
(cnpaBo4HoOe€)

CBegeHns1 0 COOTBETCTBUU CCbINMOYHBLIX HaLMOHANbHbLIX U MeXrocyaapcTBeHHbIX CTaHOapTOB
MeXAYHapoAHbIM CTaHA4apTaM, UCNONb30BaHHLIM B KayecTBe CCbINMOYHbIX B NPUMEHEHHOM
MeXAYHapoAHOM cTaHAapTe

Tadbnwua OA.1

Obo3HaAYeHNe CChITOYHOro

HAUMOHAJILHOTO, Crenexs O60o3HavYeHUe U HAUMEHOBAHWE CChINMOYHOro MeXAyHapoaHOro craHgapTa
COOTBETCTBUA
MEXrocyJapCTBEHHOro cTaHaapTa

[OCT P NCO 20806—2007 IDT NCO 20806:2004 Bubpauns. Kputepmun n mepbl 6€30nacHOCTU Npw
BanaHCMpoOBKE HA MECTE POTOPOB DONbLLIMX U CPEAHUX PA3MEPOB

[OCT MCO 1940-1—2007 1D, NCO 1940-1:2003 Bubpauus. TpeboBaHuA K Ka4eCcTBY BanaHCUPOB-
KN XecTKux potopos. Yactb 1. OnpegeneHne aonyctumoro aucba-
naHca

[[OCT MCO 1940-2—299 1D, NCO 1940-2:1997 Bubpauuns. TpeboBaHus K kavecTBy banaHCHUPOB-
KN XEeCTKuX potopoB. Yactb 2. lNorpewHocTn banaHCcMpoBKU

[OCT NCO 7919-1—2002 IDT MCO 7919-1:1996 Bubpauns mawmH 6e3 BO3BPATHO-NMOCTYyNaTENb-
HOro ABWMXeHus. VamepeHns Ha BpallaloLlmMxXcs Banax n KpUTepun
OuUeHKM cocTosHuA. YacTte 1. Obuwee pykoBOACTBO

[OCT NCO 7919-3—2002 NEQ NCO 7919-3:2009 Bubpauumsi. OueHKa COCTOSHUA MaLLWH MO pe3ynb-
TaTam namepeHmn subpaumm Bpawatrwmxcss sanos. Yactb 3. [Npo-
MbILUTEHHbIE MALUMHHbBIE KOMIMIEKCHI

[OCT NCO 7919-4—2002 NEQ NCO 7919-4:2009 Bubpaums. OueHka COCTOSHUA MaLLWH MO pe3yb-
Tatam namepeHnnm snbpaunm Bpawarwwmxcs sanos. Hactb 4. [aso-
TYPOUHHBIE arperarbl C XUAKOCTHbIMU NMOALMIMHUKAMU

[OCT NCO 10816-1—97 IDT MCO 10816-1:1995 Bubpaumsa. OueHka COCTOAHUA MalUMH NO pe-
gynbTatam u3mepeHun Bubpauum Ha HEBPALWALWUXCH 4YacTsiX.
Yactb 1. Obwee pykoBOACTBO

[OCT NCO 10816-3—2002 IDT NCO 10816-3:2009 Bubpauuns. KOHTpONb COCTOSAHUA MALLWH MO pe-
gynbTatam W3MepeHun Bubpauum Ha HEBPALAKLWMUXCS 4YacTsX.
YacTtb 3. [pomMbiwneHHbie MawmHbl HOMUHANbHOW MOLLHOCTBIO DO-
nee 15 kBT 1 HommHanbHOM ckopocTbio oT 120 go 15000 MUH™

[OCT MCO 10816-4—2002 IDT MCO 10816-4:2009 Bubpauunsa. KoHTponb COCTOSAHUA MaLLKUH MO pe-
gynbTatam W3MepeHun Bubpauum Ha HEBPALAKLWMUXCS 4YacTsX.
Uactb 4. a3oTypbuHHbIE arperaTbl € XXMAKOCTHBIMW NOALWLNNHUKAMMW

[[OCT 19534—74 NEQ MCO 1925:2001 Bubpauuns. banancuposka. CnoBapb

[OCT 20076—2007 MOD MCO 2953:1999 Bubpauumsa. CtaHkm DanaHCMpoBOYHbIE. XapakTe-
PUCTUKN U METOAbI UX NPOBEPKN

[OCT 24346—380 NEQ NCO 2041:2009 Bubpauus, yaap n KOHTPOIb TEXHUYECKOTO COCTOSA-
HUsA. CrnoBapb

[[OCT 25364—97 NEQ MCO 10816-2:2009 Bubpauuns. KOHTpONb COCTOAHUA MaLLKUH NO pe-

gynbTatam W3MepeHun Bubpauum Ha HEBPALAKLWMUXCS 4YacTsX.
Yacte 2. CtaumoHapHble napoBble TyPOUHbI N reHepaTopbl MOLLHOC-

Tbto 6onee 50 MBT n HomuHanbHOW ckopocTbio 1500, 1800, 3000 wm
3600 MUH ™
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OkonyaHue mabnuubi [A.1

OBo3HaAYeHNE CChIJTOYHOro CreneHt,
HALUWOHANBHOrO, OBo3Ha4YeHUe U HAMMEHOBAHNE CChINOYHOro MEXAYHaApPOAHOro ctaHgapTa

COOTBETCTBUSA
MEXrocy1apCTBEHHOro cTaHaapTa

[OCT 27165—97 NEQ NCO 7919-2:2009 Bubpaums. OueHka COCTOSIHUA MaLLWH MO pe3yIib-
TaTam namepeHnn Bubpauumn BpaLwlatowmxcsa sanos. Hactb 2. Ctauym-

OHapHblE NapoBble TYPOMHbI U TEHepaTopbl MOWHOCTLIO Donee
50 MBT n HommHanbHOM ckopocTbio 1500, 1800, 3000 n 3600 MUH

[[OCT 28989—91 NEQ MCO 3719:1994 Bubpauusa. CumBonbl Ha BanaHCUPOBOYHbLIX CTaH-
KaxX U MHCTPYMEHTE

[OCT 31186—2002 MOD MCO 10814:1996 Bubpauus. [NogBep>XeHHOCTb N YyBCTBUTENBHOCTb
MalUMH K gncbanancy

[OCT 31320—2006 MOD MCO 11342:1998 Bubpauusa. Metogbl n kKputepumn banaHCUPOBKU
MBKNX pOTOPOB

[OCT 31321—2006 MOD NCO 7475:2002 Bubpaumns. CtaHku banaHcmpoBoYHble. Orpa)ae-
HUA N Opyrve cpeactBa 3awmnTbl B MECTAX UBMEPEHUN

[OCT 31322—2006 MOD NCO 8821:1989 Bubpaumnsa. banancupoBka. Cornawenne ob yverte
BIIMSAAHUSA WWNOHKU NMpy BanaHCUPOBKE BANOB U HACAXUBAEMbIX AeTa-
neu

[TpumeyaHune—B HacToswen Tabnuue ncnonb3oBaHbl cnegyowme yernoBHble 0603HAYEHNSA CTENEHN CO-
OTBETCTBUA CTAaHOAPTOB:

- IDT — naeHTnYHbIE CTAHOAPTHI,
- MOD — moandunumpoBaHHble CTaHOAPTHI;
- NEQ — He3KBMBaneHTHble CTaHaapThI.
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YAK 534.322.3.08:006.354 OKC 21.120.40 159

KntoueBble cnoBa: BanaHCcMpoBKa, cTaHAapT, MeToa BanaHCUpPOBKA, TUN poTopa, ancbanaHc, AoNyCTUMbIN
ancbanaHc
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