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Mpeancnoeue

Llenn v npuHuunel cTaHaapTusauum B Poccuinckon Pegepaumun yectaHosneHel PegepansHbiM 3akoHOM
0T 27 nekabps 2002 r. Ne 184-d3 «O TexHNYeCKOM perynmpoBaHn», a npasuna npuMeHeHns HaluMoHarnbHbIX
ctangaptoB Poccuickoin ®eaepauum — FOCT P 1.0—2004 «CtaHgapTusauuns 8 Poccuitckon deaepauumu.
OCHOBHbIE NOMOXEHNS»

CBefeHUs1 o cTaHAapTe

1 NMOArOTOBNEH ABTOHOMHOW HeKOMMep4Yeckon opraHusaumein «Hay4dHo-nccnegoBaTenbCKUN
LeHTP KOHTPOMS U AnarHoCTUKN TexHudeckux cuctem» (AHO «HUL KO») Ha ocHoBe COGCTBEHHOIO ayTeHTUY-
HOro nepeBofda cTaHAapTa, ykasaHHOro B NyHkTe 4

2 BHECEH TexHuuyeckum koMuTeToM no ctangapTtusauum TK 183 «Brnbpauus, yaap v KOHTPOMb TeXHU-
YECKOro COCTOSIHUSA»

3 YTBEPXOEH W BBEAEH B JEVWCTBUE Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuo n MeTpororuu ot 15 gekabps 2009 r. Ne 875-ct

4 HacTosawwn ctaHgapT AsnseTcs MOANMULNPOBAHHBIM MO OTHOLIEHUIO K MeXAYHapoAHOMY cTaHaap-
Ty NCO 19499:2007 «Bubpauna. BanaHcupoBka. PyKoBOACTBO MO NpUMEHEHU0 cTaHgapToB B obnacTtu
6anaHcupoBkuy (ISO 19499:2007 «Mechanical vibration — Balancing — Guidance on the use and
application of balancing standards») nyTem nsmeHeHus cCcbifiok, KOTOpbIE BblAENEHbI B TEKCTE KypcuBOM. BHe-
CeHUWe yKa3aHHbIX TEXHUYECKNX OTKIIOHEHWUI HanpaBfieHo Ha yyeT LenecoobpasHOCTU UCNONb30BaHUS CCbl-
MOYHBIX HaUMoHamnbHBIX W MEXrocyAapCTBEHHbIX CTaHOApPTOB BMECTO CCINIOYHBIX MeXAyHapoaHbIX
cTaHaapToB

5 BBEJEH BMNEPBbLIE

UHbopmayus 06 usMeHeHUAX K HacmosaweMy cmaHoapmy rybnukyemcsi 8 exe200Ho usdasaeMom
ykaszamene «HauuoHanbHbie cmaHOapmbl», @ MmeKkcm U3MeHeHull U rornpasok — 8 eXeMecsyHo usdasae-
MbIX UHGbOpMAaUUOHHbIX yKkazamensix «HayuoHansHele cmardapmei». B criydae nepecMompa (3aMeHbl) unu
OmMMeHbI Hacmosiwezo cmaHdapma coomeemcmeyiowee yesedomieHue bydem orybIuKo8aHO 8 exxemMecsy-
HO u3dasaemoM UHpOpPMaUUOHHOM ykasamene «HayuoHanbHble cmaHdapmbly. Coomeemcmeyrouias
UHGhopMayus, yeedoMIIeHUe U MeKCmbl pasMelyaromcess makxe 8 UHGOpMaUUoHHOU cucmeme obujezo
110/1b308aHUA — Ha ochuyuansHom calime PedeparnibHO20 a2eHmMemeaa o MexXHUYECKOMY pezyniuposaHuio u
Mempornoauu e cemu ViimepHem
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FOCT P 53578—2009
BBegeHne

Mpn KOHCTPYUPOBAHUN U TEXHUHECKOM 0BCMYXMBAHUM MaLLWH BaXKHO He AONYCKaTb CBEPX onpeaeneH-
HbIX NpeaenoB Bubpauuio, 06ycnoBneHHyto aucbanaHcom BpallaroLerocs potopa, NockonbKy Takas BUGpa-
umsa okasbiBaeT HebnaronpusTHoe BO3AEWCTBME KaK Ha MawuHy, Tak W, MepefaBasicb 4epes
npucoeauHeHHble KOHCTPYKLUWK, Ha YerioBeka.

B HacToswem ctaHpapTe npuseaeH 0630p MeTOAOB, UCNONb3YEMbIX A YMeHbleHUa aucbanaHca
poTopa (6anaHcUpoBKX), KOTOPbIE YCTAHOBIEHBI APYITMMU HAaUUOHaNbHLIMU CTaHAapTaMu, ¢ Uenbio obner-
4YnTb BEIBOP MeToAa, Hanbonee NOAXOAALLEro B KOHKPETHON CUTYauUuu.

Mo cpaBHEHUIO € NPUMEHEHHEIM MexayHapoaHbiM cTaHgapTom MCO 19499:2007 B HacTosILLEM CTaH-
AapTe 0630p MeTOAOB BbIMOMHEH HE MO MEXAYHapOoAHLIM, a Mo COOTBETCTBYIOLIMM UM (MAEHTUYHBIM UM
MOANPULMPOBAHHBIM) HaUMOHalbHBIM U MEXrocyaapcTBeHHbIM cTaHaapTaM. CBefeHusl 0 COOTBETCTBUM
CCBISTOYHBIX HAaLMOHAIbHBIX U MEXIocy4apCTBEHHbBIX CTAaHA4aPTOB MeXayHapoaHbIM CTaHgapTaM, UCnorb3o-
BaHHbIM B KayecTBe ccbinoYHbIX B MCO 19499:2007, npnBeaeHsl B 4ONOMHUTENBHOM MpunoxeHun JA.



rocCT P 53578—2009
(MCO 19499:2007)

HAUMOHANBbHBIA CTAHOJDAPT POCCUMCKOWU OSEREPALUUMU

Bubpauus
BANTAHCUPOBKA
PykoBoacTBO No NpUMEHEHUIO CTaHZapToB B o6nacTu 6anaHcMpoBKY

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

Data BBegeHna — 2011—01—01

1 O6nacTb NpMMeHeHus

Hactoqwwin ctangapT ycTaHasnueaeT obliee pykoBOACTBO MO NpuHUMNAM 6anaHCUPOBKUA MaLLUH U
NCMOMNb3OBaHWIO AN 3TUX Lenein MeToaoB, YCTaHOBNEHHBIX B MEXrocyaapCTBEHHbIX cTaHaapTax U Hauuo-
HanbHbIX cTaHaapTax Poccunckon degepaumn.

2 HopmaTuBHbIe CCbINKK

B HacTosAwweM cTaHAapTe NCMoNb30BaHbl HOPMATUBHBIE CChINIKU Ha crieaylowme ctaHaapTh:

FOCT P UCO 20806—2007 Bubpauus. bBanaHcupoBka Ha MecTe poTopoB BOMbLUNX U CpeaHuX pas-
mepoB. KpuTtepumn 1 mepbl 6esonacHocTH

FOCT NCO 1940-1—2007 Bubpauusa. TpeboBaHUA K kayecTBY GanaHCUPOBKN XECTKUX POTOPOB.
YacTb 1. OnpegeneHune gonyctumoro aucbanaHca

FOCT UCO 1940-2—99 Bubpauua. TpeboBaHua Kk kayecTBY 6GanaHCUPOBKU >KECTKUX POTOPOB.
YacTb 2. Y4eT norpeluHocTen oLeHKn ocTaTouHoro gaucbanaHca

FOCT NCO 7919-1—2002 Bubpauna. KOHTPOMNb COCTOSIHAA MalWH MO pesynbTataM U3MepeHWui
BMGpauuM Ha BpalLarLmxcs Banax. Obuwue TpeboaHus

FOCT UCO 7919-3—2002 Bubpauma. KOHTpONb COCTOSHUS MalMH MO pe3ynbTataMm UsMepeHui
BMBpaLuM Ha BpaLwjaoLwmnxcs sanax. MNpomMblieHHble MaluMHHbIe KOMNAeKChbl

FOCT UCO 7919-4—2002 Bubpauus. KOHTPONb COCTOSIHUA MalMWH MO pe3ynbTatam UsMepeHui
BUBpaLuu Ha BpallaoLmxes Banax. Ma3oTypbuHHbIe arperarsl

FOCT UCO 10816-1—97 Bubpauums. KOHTpOnb cOCTOSIHUA MaLLWH MO pesyribTaTam U3mMepeHuin BUG-
pauum Ha HeBpallatowmxces Yactax. YacTs 1. O6wume Tpe6oBaHms

MOCT NCO 10816-3—2002 Bubpaums. KoHTponb COCTOSIHMSA MaluH Mo pesynbTataM U3MepeHui
BUbpauum Ha HeBpawarwmxes yactsax. Yactb 3. MpombllwiieHHble MalinHbl HOMUHAMNBHOW MOLLHOCTLIO
Gonee 15 kBT U HOMUHANBHO ckopocTbio oT 120 Ao 15000 MUK~

FOCT UCO 10816-4—2002 Bubpaumsa. KoHTponb COCTOSIHMS MalUMH Mo pesynbTaTtaM U3MepeHui
BUBpaLuu Ha HeBpalualoLwmxes YacTax. YacTtb 4. Ma30Typ6UHHLIE YCTaHOBKM

FOCT 19534—74 BanaHcupoBka Bpallalowmxcs Ten. TepMuHbl

FOCT 20076—2007 (MCO 2953:1999) Bubpaumsa. CTaHkM BGanaHCUMpoBOYHbIE. XapakTepUCTUKn U
MeTOAbl NX MPOBEPKU

FOCT 24346—80 Bubpauns. TepMuHbl 1 onpeaeneHns

FOCT 25364—97 ArperaTbl NapoTypbuHHble cTaunoHapHble. Hopmbl BUBpaLmm onop Banonposoaos
1 obwme TpeboBaHWsA K MPOBEAEHNIO U3MEPEeHUIA

FOCT 27165—97 ArperaTbl napoTypbuHHble CTauunoHapHble. Hopmbl BuGpauMK BanonpoBoaoB U
obwwune TpeboBaHMA K NPOBEAEHUIO U3MEpPeHNiA

UzpaHne odpmumansHoe
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FOCT 28989—91 (MCO 3719—82) CrtaHku 6anaHcnpoBoYHble. CUMBOLI HA NAHENAX YNpaBneHust

FOCT 31186—2002 (MCO 10814:1996) Bubpauus. NMoasepKeHHOCTb U YYBCTBUTENBHOCTb MALLNH K
aucbanaHcy

FOCT 31320—2006 (MCO 11342:1998) Bubpauusa. MeTtoapbl U KpuTepum 6anaHcMpoBKU rMBKUX poTo-
poB

FOCT 31321—2006 (MCO 7475:2002) Bubpauusa. CtaHkn 6anaHcupoBouHble. OrpaxaeHns n gpy-
rme cpecTea 3aluThbl

FOCT 31322—2006 (NCO 8821:1989) Bubpauus. TpeboBaHus kK banaHcMpoBke 3N1eMeHTOB poTopa,
cobupaembIX C MOMOLLBIO LUMNOHKN

MpumeyaHune—pu NoNb3oBaHMN HACTOALMM CTaHAAPTOM LENecoobpasHo NPoBEpUTL AENCTBUE CCbINOY-
HbIX CTaHAAPTOB B MHDOPMAaUMOHHON cucTeme obLwero nonb3oBaHnsa — Ha oduumansHoM cante degepansHOro areHT-
CTBa N0 TEXHNYECKOMY PErYNMPOBAHNIO N METPONOTMN B CeTU IHTePHET nnun No eXerogHo n3gaBaeMoMy MHPOPMaLMOHHO-
My ykasatenio «HauuoHanbHble CTaHAAPTLI», KOTOPLIM ONYGNUKOBaH NO COCTOSIHMIO Ha 1 sIHBapsl TEKYLLEro roaa, u no
COOTBETCTBYIOLLUM €XEMECHAYHO U3QaBaeMbiM MHPOPMALMOHHBIM yKasaTensM, onyGnMKoBaHHbIM B Tekywwem rogy. Ecnn
CCbINMOUHBIN CTaHAAPT 3aMEeHeH (M3MEHEH ), TO NP NONb30BaHUN HACTOALWMM CTAHAAPTOM CrneayeT PyKOBOACTBOBATLCS 3a-
MEHSIOWUM (M3MEHEHHBIM) CTaHAaPTOM. Ecnmn cCcbinoqHbI CTanaapT OTMeHeH Ge3 3ameHbl, TO NOSToXeHWE, B KOTOPOM Aa-
Ha CCbiNka Ha Hero, NPUMEHSETCS B HacTu, He 3aTparMBaloLWwen aTy CCbIKy.

3 TepmMmuHbI M onpeaeneHus

B HacTosilwem ctaHaapTe npuMeHeHbl TepMuHbl No FOCT 19534 n FTOCT 24346.

4 [uc6anaHc potopa

4.1 O6wune nonoxeHusn

BanaHcupoBska npeactasnaeT coboit npouecc NPoBepkn pacnpeaeneHns macc potopa (Bpallarowencs
getanu) un, npu HeobxoaUMOCTU, M3MEHEHUA 3TOro pacnpedenieHns TakuMm obpasom, YTobbl yaoBNEeTBOPUTL
TpeboBaHUAM K AoNyCTUMOMY aucGanaHcy.

MpuunHamun gucbanaHca MoryT 6bITb HEOAHOPOAHOCTL MaTepuana poTopa, NorpeLHOCTA U3roToBre-
HWs1 U cOOPKK, N3HOC Y3MOoB, oceJaHNe Ha POTope 3arpsi3HSIIOLWLMX YacTULL, U3MEHEeHUe COCTOSIHUSI poTopa BO
Bpemsi paboTbl MalLMHBI U Ap. BaxkHo noHUMaThb, 4To nobomy, gaxe cepuintHo NPOU3BOAMMOMY POTOPY NPUCY-
we cobcTBEeHHOE pacnpegeneHue macc, T. e. cobCcTBeHHbIA gucbanaHc.

HoBble poTopbl Nepeal YCTaHOBKONM B MalLMHY 0BbIYHO noagepratoT 6anaHcuposke Ha BanaHcMpoBoY-
HOM CTaHKe U3roToBUTenNst MaluHbl. POTOp nocrne peMoHTa Takke MOXeT ObiTb NpeaBapuTeNnibHO ypaBHOBe-
WweH Ha 6anaHCMPOBOYHOM CTaHKe, a B crlyyae OTCYTCTBUSA Heobxoaumoro obopyaoBaHuss — Ha MecTe
yctaHoBku (cm. FOCT P MCO 20806). B nocnegHeM cnydae poTop ycTaHaBnNnBaoT B COGCTBEHHbIE NoALIAN-
HUKA U COeQUHSAIIOT C MPMBOAOM MaLLMUHbI.

Mpu BpalleHUM HeypaBHOBELLEHHOrO poTopa Ha 6anaHCUPOBOYHOM CTaHKe UKW Ha MecTe YCTaHOBKU
BO3HUKaeT LieHTpobexHas cuna, koTopas, B CBOIO ovepefb, Bbi3biBaeT AUHAMUYECKYHO peakLmio onop poTo-
pa. [No pesynbTatam M3MepeHnin C NOMOLLbIO AaTYUKOB CUMbI, YCTAHOBMEHHbIX Ha Kopnycax NoAWWNHAKOB,
WIN C NMOMOLLbIO aTYMKOB BUDpaLIMK, yCTAHOBIIEHHLIX NSl U3MepeHuiA konebGaHuii onopbl UNKU Bana poTopa,
paccuUThbIBalOT Macchbl poTopa, KoTopble Heobxoaumo Ao6aBuTb, yaanuTb UNU NepemMecTuTb B npouecce
6anaHcupoBku. B 3aBucumocTu oT 3agay 6anaHCMpPOBKU ee OCYLLIeCTBNSAIOT B O4HON, ABYX unu Gonee nnoc-
KOCTSIX KOPPEKLUN.

4.2 PacnpepgeneHue gucbanaHcoB

Ouc6anaHc poTopa MoXeT GbITb ONUCaH COBOKYMHOCTbI0 BECKOHEYHOTO YMcra BeKTOpOB anchanaHcos,
pacnpefeneHHbIX BAoSIb 0cu poTopa. Ecnv poTop NpeacTasuTh B Bae MoAenu co cocpeoToYeHHBIMU napa-
meTpamu, To AucGanaHc MOXHO NPeACTaBUTb B BUAE KOHEYHOrO Y1cna BEKTOPOB AUcGanaHCcoB ¢ pasHbiMM
3Ha4YeHUsAMU U hasoBbIMK yrnaMu (yriamu aucbanaHca), Kak NokasaHo Ha pucyHke 1.

MpaeanbHo ypaBHOBELLEHHbI pOTOP MOXeET GbIThb MOMy4YeH KOMNeHcaumeit Bcex BeKTopoB ancbanaHcos
B MJIOCKOCTSAX, rAe OHW pacnornioxeHbl. Ha npaktuke usmepuTs aucbanaHckl, COOTBETCTBYHOLIME OTAENbHBIM
YyacTsiM poTopa, HeBO3MOXHO. KpoMe Toro, B aToM, Kak Npasuno, HeT HeobxoaumocTu. MHgopmauums o pac-
npeaeneHun aucbanaHcos, TpeGyemas Ana 6anaHCUPOBKX poTopa, onpeaenseT MeTos 6anaHcUpoBK.

2
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PucyHok 1 — PacnpepaeneHue nokarnbsHbix AMcGanaHcoB poTopa, MogenupyeMoro AecaTbio PacrofioXeHHbIMW BAOMb
oCK poTOpa Maccamu, NIOCKOCTY BpalLeHNs KOTOPbBIX NMepreHaVKYIsPHbI K OCK poTopa

4.3 MNpepcTtaBneHue gucbanaHca

JucBanaHc poTopa MoXeT bbiTb NpeAcTaBneH B Buae:

a) rmaBHOro BekTopa AucbanaHcos U,, npeacTaBnsaoLero co6oil BEKTOPHYHO cyMMy Beex aucbanan-
COB, pacnpegeneHHbIX B4OMb OCU poTOpa;

b) rnasHoro MomeHTa AncbanaHcos P., npeacraensiowiero co6oii BEKTOPHYI0 CyMMy BCEX MOMEHTOB
avcbanaHcoB, pacrnpefeneHHbIX BAOMb OCU poTopa, OTHOCUTESBHO MPOU3BOMBHO BbIBPAHHON MNOCKOCTH
rnaBHOro BekTopa AucbanaHcos;

¢) MopansHoro avcbanaHca U,, npeacTasnsiiowero coboi aucGanaHc, pacnpeaeneHHbI BAOML 0K
poTopa Takum o6pasoM, YTO OH BIMSIET TOMbKO Ha n-to Moy konebaHuin poTopa B NOALUMHAKOBLIX Onopax.

MaTemaTdeckoe U rpadmyeckoe onncaHve AncbanaHcoB ykasaHHbIX BUOOB MpvBeaeHO B Npuroxe-
Hum A,

MpumeyaHune— MaBHbI BEKTOP ANCGaNaHCOoB U rMaBHbIi MOMEHT AncHanaHCoB COBMECTHO XapakTepnayoT

AVHAMUYECKYH0 HEYPaBHOBELLEHHOCTb POTOpa, KOTopasi MOXeT BbiTh NpeacTaBneHa napoi guctanaHcos B ABYX Npow3-
BOINbHO BbIBPaHHbIX NITOCKOCTSX, NEPNEHAUKYIISIPHBLIX K OCK poTopa.

5 [AvHamnyeckoe noBeneHNe pOTOPOB

5.1 O6LWue nonoxeHus

Ha npaktunke 0BbluHO BCe POTOPbI OTHOCAT K OQHOMY U3 ABYX TUMOB: XECTKWA Unu rubkuin. Metogbl
6anaHcUpoBKN POTOPOB 3TUX TUNOB NpusedeHsl B FTOCT MCO 1940-1 n FOCT 31320 (cm. Tabnuuy 1).

OpaHako pasgeneHue poTOPOB Ha ABa yKasaHHbIX TWna siBfsieTcst GOMbWMM YNpOoLWEeHNeM, YTo MOXeT
NpUBECTU K HeBEPHOMY NpEeACTaBNEHUIO, YTO MeToz 6anaHCUPOBKX POTOPA 3aBUCUT TOMBKO OT KOHCTPYKLMA
nocnegHero.

XoTa aucHanaHc ABNsieTCA CBOWCTBOM poTopa, AMHAMUYeckoe MoBefleHWe poTopa B HOpMaribHbIX
ycrnoBusix paboThbl 3aBUCUT TaKke 0T ANHaMUYECKUX CBOMCTB MOALIMMHUKOBOTO y3na (NoALwunnH1uKa 1 kopnyca
noALIMMNHUKa), a Takke OT YacToThl BpaweHusi potopa. bonee Toro, Ha BbIGOp MeToAda 6anaHCUPOBKM MOTYT
NOBNUATL TakXke YCTAHOBMNEHHbIe TpeboBaHUSA k kayecTBY 6anaHCUPOBKM U HaYarnbHoe pacnpeaeneHue auc-
6anaHcoB poTopa (cM. Tabnuuy 1).
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Tabnunuya 1— Npumepsl U3MEPSIEMbIX MAPAMETPOB U BUAOB U3MEPEHUN

HoBeneHMe DoTODA Houme CrannapT MeTton 6anaHcuMpoBkY (natuHekue GyKBbI yKasbiBaloT
AeHne potop pumep Aap meTon no FOCT 31320)
XKecTkuii potop Pucynok 4 a) | FOCT UCO 1940-1 OpHo- 1 AByXNnockocTHasn 6anaHcnpoBka®?
'mbkuii poTop PucyHok 4 b) MeToabl 6anaHCUPOBKM Ha HU3KOW YacToTe Bpa-
wenust (A—F)
BbanaHcuMpoBKa Ha HECKOINbKMX YacToTax Bpalle-
rOCT 31320 P paw
Hus (G)
BanaHcypoBka Ha ogHol (06blvHO, paboyeit) Hac-
ToTe BpaweHus (H)
Potop ¢ ynpyrvmu ane-| PucyHok 4 c) banaHcupoBka Ha PUKCUPOBAHHOWM YacToTe Bpa-
MEHTaMm wenws (1)
Potop ¢ anemeHtammn ¢| PucyHok 4 d) Mocagka aneMeHTOB poTopa B CBOE NONOXeHue
M3MEHSIIOLLLENCS NOCaaKon Ha BbICOKOW YacToTe BpaleHus ©

8 OpgHo- 1 ABYXNNOCKOCTHasA 6anaHCMPOBKM YMEHbBLLAIOT IMaBHbIN BEKTOP Anc6anaHCoB U rMaBHbIN MOMEHT auc-
6anaHcoB.

b B FOCT 31320 TepMuH «rBKuMit pOTOP» UCMOMNB30BaH AN onpeaeneHnst poTopa, NPosIBASIOLLEro B AMHAMM-
4eCKOM MOBEeAEHUM CBONCTBA MMBKOro poTopa; poTopa C ynpyrmMuy 3reMeHTaMm U poTtopa ¢ SrieMeHTaMM, U3MEHSIIOLLM-
MW CBOIO MOCaAKy BO BPEMSs BpaLLEeHNsi poTopa.

¢ NanHbii meTop B FOCT 31320 He nmeeT GykBeHHOro ob6o3HaveHus (cm. pasaen 7).

5.2 PoTop, paccMaTpuBaeMbIi KaK XXeCTKUN

Ecnun poTop BpaluaeTcs kak abconoTHO TBEpAOE Tero Ha YNpyrux onopax, To ero nepeMelleHus npea-
CTaBnsAT coboi coveTaHne ABYX ABMKEHUIA, NOKa3aHHbIX HAa PUCYHKe 2. Y Takoro poTopa OTCYTCTBYIOT U3rnb-
Hble KonebaHus, a ero nepemeLleHusi ob6ycrnoBneHbl TONbKo konebaHuAMU NOALLMIMTHUKOBOIO y3na.

FE = I— T \\\_\ =3

PucyHok 2 — ®dopMbl ABWKEHUA XKECTKOrO poTopa, NpeacTaBnsiowero cobon cuMmeTpuyHoe TBepaoe Teno Ha CUMMET-
PVYHbBIX YNIPYrux onopax

B peanbHOCTU HU OAWH POTOP Hemb3s cyuMTaTbh abcoNTHO TBEPALIM TENoM, U NMbon U3 HUX nmeeT
Manble (N0 CpaBHEHWUIO C YKasaHHbLIMA (hopMaMu OBUXKEHWA KeCTKOro portopa) usrubHole aedopmauun.
OaHako poTop MOXHO paccMaTpuBaTh Kak XXeCTKUM Npu YCRNOBUU, YTO ero aedopmalimum, cBsi3aHHbIe ¢ pac-
npeaeneHnemM aucbanaHcos BAONb POTOPA, HEe NPEBLILLAIOT 3aA4aHHbIX A0MYCTUMbIX 3Ha4YeHUI Ha Moboi yac-
TOTe BpalleHust poTopa BNAOTb A0 MakcumarnbHoW pabouein 4acToThl. BONbLIMHCTBO TakuX pOTOPOB MOTYT
ObITb ypaBHOBeLeHbI MeTogamn no FOCT MCO 1940-1. X uenbto SIBNsSieTcs ycTpaHeHWe rMaBHOro BeKTopa
ancbanaHcoB yCTaHOBKOW Macc B O4HOW MIIOCKOCTA KOpPEeKLUUU U AUHaMUYECKoN HeypaBHOBELLEHHOCTU
pacnpeaeneHMem Macc No ABYM NIOCKOCTAM KOppeKLUU.

MpwumeuaHune— Potop, KOoTopelii B Npouecce paboTbl AOMKEH BeCTU cebst Kak XeCTKUIN, MOXeT ObiTb ypaBHO-
BeweH Ha noboit ckopocTn 6aNaHCUPOBOYHONO CTaHKa, NPU YCIOBUK, HTO OHA JOCTATOYHO HU3Ka Arsl COXPaHEHUs1 pOTo-
pOM CBOWCTB TBEpAOro Tena.

5.3 Potop, paccMmaTpuBaeMbi kak ruGKumn

5.3.1 OOwue nonoxeHun

Mpu NOBbILLEHUN YACTOTHI BpaLLeHUsl U Npu yMeHbLUEHUN OonycTUMOro aucbanaHca poTop, paccMoT-
peHHbIN B 5.2, MOXET HauaTb NPOABNSATL XapaKTepHble Npu3Haku rubkoro potopa. edopmaunmn potopa ctaHo-
BATCA 3HAYUTENbHLIMU, @ MeTOAbl, MPUMeHsIeEMble Npu 6anaHCUPOBKE XECTKOro poTopa, — HegoCTaTOUuHbIMU
ana aoctmkeHns TpebyemMon ypaBHOBELWEHHOCTU. TunuyHble hopMbl N3rMBHLIX KONebaHun CUMMETPUYHOTO
poTopa nokasaHbl Ha pucyHke 3. [lnsa poTopa, NposiIBAsioWero NpUsHakn rmbkoro potopa, UCnonb3yloT MeTo-
Aabl 6anancuposku no FOCT 31320.
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a) MNepsas Mmoaa U3rMbHbIX konebaHuii

b) Bropasi moaa usrmbHbix konebaHui

T el N
~_

¢) TpeTbsi MOAa M3rMGHbIX KonebaHuin

PucyHok 3 — CxemaTnyHoe npeAcTaBneHue nepBouIX Tpex MognarnbHbix konebaHui rubkoro potopa Ha ynpyrux ornopax

5.3.2 banaHcupoBKa Ha HU3KOW YacToTe BpaLleHusA

B HekoTOpbIX cryyasx poTop, NposiBAsAoWmniA Npu paboTe nNpusHaku rubkoro potopa, MoXeT 6biTb YAOB-
neTBOPUTENLHO YpaBHOBELLEH Ha HU3KOW YacToTe BpaweHua. B FOCT 37320 npusegeHbl meToabl A—F,
KOTOpbIMU AucHanaHc, Mo BO3MOXHOCTU, YCTPAHSIIOT B TeX NIOCKOCTAX, rae MMeeT MEeCTO HeypaBHOBELLEH-
HOCTb Macc poTopa.

5.3.3 banaHcupoBKa Ha HECKOJIbKMX YacToTax BpaleHUs

BanaHcMpoBKY Ha HECKOMbKNX YacToTax BpalleHUst NPUMEHSAIT AN KOPPEKLUN MTaBHOTO BeKTopa Auc-
6anaHcoB, rMaBHOro MOMeHTa gucbanaHcoB U COOTBETCTBYIOWMX MoaasbHbIX AvcbanaHcoB. BanaHcupoBky
BbinonHsAwT no FOCT 31320 metogom G.

5.3.4 BanaHcupoBKa Ha pa6ou4ell YacToTe BpalleHUA

[aHHbll MeToa NPUMEHSIOT A4Ns TMBKUX pOTOPOB, KOTOpbIE A0 AOCTUXKEHUs paboyeit YacToThl Bpalle-
HUS NPOXOANAT Yepes ogHY Unn Bornee KPUTUYECKNX YaCTOT, HO Y KOTOPLIX B CUIy 0COBEHHOCTEN KOHCTPYKLUMA
MalLWHbI AONYCTUMBI BBICOKME YPOBHUW BUGPaLMM Ha KPUTUHECKNX YACTOTaxX U MO3TOMY YMEHbLUEHUIO noane-
XWT ancbanaHc Tonbko Ha paboder yacTtoTe BpalweHus (FTOCT 31320, metop H).

5.4 PoTtophbl ¢ U3MeHsALOLWENACS reoMeTpuen

5.4.1 O6Lwune nonoxeHus

BOonbLUMHCTBO POTOPOB B 32BMCUMOCTU OT UX MNOBEAEHMUS HA YacToTax BpalLleHUs MOryT ObITb OTHECEHBI
nnbo K xecTkum, Nnbo K rubkum. OgHako B page cnyvyaeB AMHaMUYeckoe noseAeHne potopa umeeT 0cobeH-
HOCTU, KOTOpble TPEBYIOT creLnanbHOro paccMoTpeHust nNpu Boibope MeToaa 6anaHCUpPOBKU.

5.4.2 PoTop ¢ ynpyrumu anemMeHTaMmu

PoTop B 3aBUCUMOCTM OT 0COBEHHOCTEN KOHCTPYKLIMM MOXeT TpeboBaTb NpoBeAeHUs 6anaHCUPOBKU Ha
HW3KOW 1N BEICOKOW YacToTe BpallieHus. Ho, kpome Toro, B cocTaB paccMaTpyuBaemMoro potopa BXoaaT ane-
MEHTbI, KoTopble MMBo ABNATCA rMékMMKU, NMBO yrpyro 3akpenneHsbl, Tak YTO gucbanaHc poTopa MOXeT
COOTBETCTBYIOLLMM 06Pa3oM U3MEHATLCA C U3MEHEHUEM YacToThl BpalleHus. MNpuMepaMn Takux poTopoB
SIBNAIOTCA POTOP C COEANHUTENBHBLIMU TAraMu, AeopMUPYIOLLIMMUCS Ha BbICOKUX YacTOTax BpalleHWUA; BeH-
TUNAATOP C PE3NHOBBLIMU JIONACTAMU; POTOP OAHOA3HOTO aCUHXPOHHOIO 3NeKTpoABUraTens ¢ LeHTpoGex-
HBIM MYCKOBbLIM BbIKTlo4aTtenem. B aTom criyyae BbinonHsAoT 6anaHcuposky no FOCT 31320 meToaom I.

5.4.3 Potop c aneMeHTaMu, U3MEHAIOLMMU CBOIO NOCaAKy

B cocTaB Takux pOTOPOB MOTYT BXOAUTb 3MIEMEHTHI, KOTOPbIE 3aHUMAIOT CBOE OKOHUYATENbHOE NoroXe-
HUe TONbKO Nocrie AOCTUKEeHUS HEKOTOPOW YacTOThl BpalleHus Unn apyrx paboumx ycnoswid. Mocne nocag-
KM Taknx 3MemMeHTOB B UX OKOHYaTerbHOe MNoMoXKeHne nosefgeHWe potopa CTaHOBUTCA cTabunbHLIM. Ho npu
3TOM pOTOP MOXET OKasaTbCA HeypaBHOBELLEHHbIM, UTo TpebyeT AononHuTensHo 6anaHcMposku. Mpume-
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pamMu pOTOPOB C 31eMeHTaMn, USMEHSIOLLMMU CBOO MOCaaKy, ABNSOTCS TypOUHa ¢ AMcKamu, HacaXeHHbIMU B
ropsiYeM CoCTOSAHUK, POTOPR, HaBpaHHEIN U3 OTAENbHbIX MACTUH; POTOP reHepaTopa ¢ 0OMOTKON U3 MeaHoro
npoBoAa; poTop TypGoreHepaTopa ¢ HacaeHHbIMNU GaHAKHBIMU KonbLaMu. POTopbl AaHHOrO TUna onvcaHbl
B FOCT 31320 (pazaen 7), HoO MeToa UX 6anaHCUPOBKN HE YCTAHOBIIEH.

5.5 MpuMepbl pOTOPOB ¢ pa3HbIM NOBeAeHUEM B AUHAMUYECKOM peXxume
MpyMepbl POTOPOR € PasHbIM NoBedeHNeM NpU BpaLLeHMn NMokasaHbl Ha PUCYHKe 4.

7
h %// N\— | -
a) Xecrkuin potop (3y64aroe koneco) b) Mb6kwin poTop (AMcK Ha ynpyrom Bany,

Hanpumep, potop JlaBans)

— — 7 =k A
— L J-k J-|_ =
¢) PoTop ¢ ynpyrumu anemeHTamu d) PoTop € anemMeHTamy ¢ U3MEHSIIOLLIEIACA
(6apabaH c coeaUHUTENbLHLIMY TAraMu) nocapkoii (obMoTka Ha Gouke poTopa)

PucyHok 4 — lMpumepbl poTOPOB C pasHbiM MOBEAEHNEM B AUHAMUYECKOM pPexXume

CxemaTn4HOro onucaHus potopa, ogHaKko, HegocTaToOUHO ANs NpeaAckasaHua ero noseageHus. Potopel,
n3o06paxeHHble Ha pucyHkax 4 ¢) 1 4 d) MoryT BecTu cebs kak rubkue potopbl 6e3 kakux-nubo ocobeHHocTeN,
a npuMepom poTopa, n3o6paxeHHOro Ha pucyHke 4 b), MOXeT ObITb HU3KOCKOPOCTHOW BEHTUATOP, HE COBEP-
LuatoLWniA U3rmbHbIX kKonebaHui, T. e. npoasnsaioLMiA cebs Kak xecTkuii poTop. MoseaeHve poTopa B AUHaAMU-
YeCKkOM pexmMmMe paccMOTPeHO B NpunoxeHun B.

5.6 Bnusiowue cakropbl

5.6.1 Obwue NonoxeHusn

OTKUK poTOpa Ha AUHaAMUYeckue BO3qeNCTBUS 3aBUCUT OT ero (ouany4ecknx CBOMCTB U CBOWUCTB ONop-
HOW KOHCTpyKUMU. Bubpauus, nsmepsemas Ha onopax Unu Ha Bany potopa, kpome pusndecknx CBONCTB
poTopa 3aBUCUT TakKe OT 3HaYeHUA AucbanaHca, ero pacnpeaeneHnst BAOMb OCU POTopa, a Takke OT YacTo-
Thbl BpallleHus1. YKasaHHble hakTopbl BNUSIIOT Ha BbIbop MeToaa 6anaHCUpOBKU.

5.6.2 flonyctuMbIA gucbanaHc

Hwke Ha npumepax nokasaHo, Kak usMeHeHune gonyctumoro aucbanaHca NpUBoAUT K HeobXxoauMocTH
nepecMoTpa Tuna poTopa 1 MCNonb3oBaHUs Apyroro, bonee TouHoro MetTofa 6anaHCUPOBKU.

a) PoTtop, paccMaTpuBaeMBIi Kak >KECTKUA U YPaBHOBELLUMBAEMEIN B OAHON NNOCKOCTU ANA yMeHbLUe-
HWUSA rNaBHOro BekTopa AncbanaHcoB, MOXeT noTpeboBaTh A0NONHUTENBHOW, Gonee TouHoN 6anaHCUPOBKU B
TOW K€ NNOCKOCTUN KOPPEKLNN.

b) PoTtop, paccMaTpuBaemblii Kak }XeCTKAN U ypaBHOBELUMBAEMbIA B OAHON NNOCKOCTN ANSA YMeHbLue-
HWUS TMaBHOro BekTopa AucbanaHcos, MoxeT noTpeboBaTb HanaHCUPOBKX € UCMOMb30BAHUEM ABYX NOCKOC-
Tel KoppeKkuun Ana yMeHbLUEeHUS rNaBHOro MoMeHTa AucbanaHcoB (AMHaMUYeCkon HeypaBHOBELWEHHOCTH
poTopa B Lenom).

c) PoTtop, paccMaTpnBaeMbli Kak >XeCTKANA U ypaBHOBELUMBAEMBIN B ABYX NSIOCKOCTAX KOppeKuun ans
YMEHbLLEHWUS KaK rMaBHOro BEKTOpa, Tak U rMaBHOro MOMeHTa AucbanaHcoB, MOXeT AONOMAHUTENbLHO noTpe-
60BaTh y4eTa U3rnBHbIX konedaHui Ans yMeHblueHWs MoAanbHbix auc6anaHcoB, gaxe ecnu pabovasa yacTo-
Ta BpaLEeHUA NeXUT HUXKE NEPBON KPUTUYECKOIN 4acTOThl BpaLleHusi potopa.
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d) PoTop, paccMmaTpuBaemeblil kKak rmbkuid 1 ypaBHOBeLUMBAEMbIA OOHUM U3 MeTOAO0B 6anaHCUpOBKM
rMOKNX POTOPOB AS1s1 YMeHbLIEHUS AMHAMUYECKON HeypaBHOBELLEHHOCTU 1 pada ModarbHbIX gncGanaHcos,
MoxeT noTpeboBaTth yMeHbLUeHNA 3HaYeHNs AMcbanaHcoB, COOTBETCTBYOLWMX Bonee BLICOKUM MOAaM poTo-
pa, Aaxe Mpu YCNoBUK, YTO YacToTa BpallleHUsl poTopa He AocTuraeT COBCTBEHHBIX YacToT 3TUX Mof.

e) PoTop, XXecTKui nnu rubkunia, ypaBHoOBeLLUMBAEMbI 0OHUM U3 MeToaoB GanaHcUpoBKU, MOXET NoTpe-
6oBaTb PacCMOTPEHWS cnelnanbHbIX MeTOA0B, NO3BOAIOLLMX YYECTb HanUUMe ynpyrux anemMeHToB poTopa
NN 3NemMeHTOB, N3MEHSIIOLLMX CBOO NocaaKy BO BpeMs paboTkl poTopa.

f) Ecnu nocne ykecToveHust 4ONycKa okasanochk, YTo TpeboBaHWs K 0CTaTOuHOMY aAucHanaHcy MoryT
6bITb BbINOSIHEHbI TOMLKO Ha KaKoW-TO OAHOMN YacToTe BpalleHNs poTopa, To 3TO MOXeT NoTpeboBaTh NpoBe-
AeHnsa 6anaHcMpoBky Ha pabodeit YacToTe BpallieHUs poTopa.

5.6.3 Pexum paboThbl

Mpu n3ameHeHUM pabo4nx yCnoBuin (Hanpumep, 4acToTbl BpaLLeHNsi, CBONCTB Onopbl) MOXeT noTpe6o-
BaTbCA NOBTOPHAsA OLEHKa AMHaMUYECKOro NoBedeHns poTopa.

5.6.4 HauanbHbIl guc6anaHc

PacnpeaeneHne Ha4yanbHoro gucbanaHca okasbiBaeT BIUSHNE Ha OTKITUK CUCTEMBI «POTOP — Ornopa.
OT aToOro 3aBMCUT, Kakol MMeHHo Bua ancbanaHca (cM. pasaen 4) BbIXOAWT 3a Npeaensl Aonycka u, crnegosa-
TenbHO, HyXAaeTcs B yMeHbLUeHWN. HavanbHbln gucbanaHc 3aBMCUT OT CrnocoboB MexaHuyeckon 0opaboTku
poTopa n Ka4ecTsa ero coopKku.

6 fdonycTtumbiin gucbanaHc

6.1 O6wue NonoxeHus

CoBpemeHHoe BanaHcMpoBoYHOe oGopyacBaHMe U MeToabl GanaHCUPOBKWA NO3BOMAIOT YMEHbLLUUTL
AncBanaHc 4o BeCbMa HUSKOro 3HadveHus. OaHako 3aBbllaTh cBepX HeoBX0AMMOro TpeBoBaHus K KauecTBy
6anaHc1poBKX 3KOHOMUYECKM HelenecoobpasHo. MoaToMy crneayeT onpeaenuTb A4onNycTUMBIA aucGanaHc,
Mpu KOTOPOM JOCTUraeTcsa NpreMnemelii ypoBeHs BUBpaLMmN U AUHAMUYECKUX CUM B 0BLIYHBIX pexumax pabo-
Tbl MaLUUHBI.

6.2 JonycTMMble ocTaTouHble gUcHGanaHchbl

CyuwecTByeT npsimas cBsAsb Mexay AucbanaHcoMm potopa v Bubpauumen Ha 06OPOTHOIM YacToTe npwu
paboTe MalluHbl. 3Ta cBA3b onpeAensieTcsl AUHAMUYECKUMU XapaKTePUCTUKaMKU MalukHbI (poTopa, kopnyca,
MnoALWNMHUKOBBIX onop). OaHako BUGpaLuMa MalmHbl MOXeT BbiTb 0BycnoBnieHa He Tonbko gucbanaHcom
poTopa. CywecTBYIOT U ApyrMe UCTOYHUKNA BUOpaLMn, HanpuMep, MarHUTHbIE NOJISA, NOTOKWN XXUAKOCTH.

PekomeHgaumu no onpegeneHnio  JoMycTUMOro ocTaTtoyHoro aucbanaHca npueedeHbl B
FOCT UCO 1940-1 ansa xecTtkux potopos U MOCT 31320 (rge Ucnonb3oBaHbl Te Xe 3Ha4YeHUs 4onycTUMOro
AncbanaHca, uto u B FOCT MCO 1940-1) ans poTOpOB ApYrnx TUMOB.

6.3 lNMpepenbHble 3Ha4YeHUsA napaMeTpoB BUGpaLumn

He cywectByeT npoctoro crnocoba oueHUTb BUOBpauuio npu pabote potopa B cocTaBe MalUWHbLI NO
pesynbTatam MamepeHuin Bubpauuu Ha 6anaHcMpoBOYHOM cTaHke. COOTHOLLIEHUe Mexay 3TUMK BUGpauus-
MU 3aBUCUT OT TOrO, HACKONBKO OTNUYAIOTCA AMHaMUYECKUE XapaKTepucTUkM onop potopa Ha 6anaHcupoBoY-
HOM cTaHKe U Ha MawuHe. Kpome Toro, Ha 6anaHCMpOBOYHOM cTaHKe poTop 6anaHcupyoT OTAenbHO, B TO
BpeMs KaK B COCTaBe MallUHbl OH NOABEPXKEH BIUSIHUIO APYrnX pOTOPOB Banonposoga. Y pasHbix 6anaHcupo-
BOYHbIX CTAHKOB pa3sHasa >XeCTKOCTb OCHOBaHWUs, NO3TOMY MpeaefibHble 3HaYeHus BUOpauunM Ang pasHbIX
CTaHKOB yCTaHaBNMBalT HEOANHAKOBbLIMM.

Mpwn Hanu4un goctaTovHon MHoOPMaLMM 0 BUBpaLMN MOTYT BbiTb YCTaHOBMEHbI NpeAesibHble 3HaYe-
HUS ee napameTpoB, kak B NOCT 31320. Jonyctumasi BUGpaumsi MallMH C pOTOpaMu ornpedeneHa B
FOCT UCO 7919-1, FOCT 27165, TOCT UCO 7919-3 u TOCT UCO 7919-4 ana subpauuu Baros 1 B
FOCTUNCO 10816-1,FOCT 25364, TOCT UCO 10816-3n TOCT UCO 10816-4 ans BubpaLmn Ha HeBpaLllaro-
LLIMXCS YacTsiIX.

Ecnu Takasa uHdpopmauns oTCyTCTBYET, TO B KAYECTBE OPUEHTUPOBOYHBIX MOTYT ObIThb B3AThI 3HA4YEHUS
napameTpoB BUbBpaummn Ha 6anaHCUPOBOYHBIX CTaHKaX, €CNu U3BECTHO, YTO YPaBHOBELLEHHbIE Ha HUX POTO-
pbl yAOBNETBOPUTENLHO paboTaloT B cocTaBe MallMHbI.
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7 Bbi6op MeToaa 6anaHCUPOBKY

7.1 O6Wwue nonoxeHUsn

PasHble MeToabl 6anaHCUPOBKU NPedbABNAIOT pasHble TpeboBaHMs kK 6anaHcUpoBoYHOMY 0bopyaoBa-
HUIO U TPYAOEMKOCTU, MO3TOMY BaXKHO, YTOBbl MeToA (CM. Tabnuuy 1) 6bin BbIGPaH NPaBUILHO Y NO3BOANN
YA0BNETBOPUTL TpeboBaHWSA No OCTATOYHOMY AUcHanaHcy ¢ MUHUMAanbHLIMK 3aTpaTamu.

Potop, paccmaTtpuBaeMblii Kak )XecTKuiA (CM. 5.2), MoXeT OblTb ypaBHOBELLEH C UCMOSIb30BaHUEM OQHOMN
U ABYX NIIOCKOCTEN KOppeKLMK, Kak ycTaHosneHo FOCT UCO 1940-1.

Kak npasuno, potop, paccMaTpvBaemeblil kak rubkuii (cM. 5.3), ypaBHoBewwuBawT no FOCT 31320, B
KOTOPOM MpUBeAEeHbl HECKOMNbKO MeToA0B GanaHCUpPOoBKY Ast pa3HbIX KOHGUIypaLmii poTOpoB:

- yHMBepcasnbHbll MeToq 6anaHCUPOBKA Ha HECKOMbKUX YacToTax BpaweHusa (metog G) — cm. 5.3.3;

- MeToa 6anaHcnpoBku Ha paboveii YacToTe BpaweHus (Mmetoa H) ans potopos, paboTatowwux npenMy-
LLIeCTBEHHO B 3TOM pexume, — cM. 5.3.4;

- MeToabl 6anaHCUMpPOBKN Ha HU3KUX YacToTax BpalleHust (Metoabl A—F) — cm. 5.3.2.

MeTon 6anaHcUpoBKA pPOTOPOB € ynpyrumu anemeHTamu (cM. 5.4.2) yctaHoeneH OCT 31320
(metog 1).

[nsi poTOPOB, NMEIOLLNX 3NeMEHTbI C N3MeHALWEeRcs NocaaKon Bo BpeMsl BpalleHus (CM. 5.4.3), Heob-
Xxoanumo obecneunTb pexnm paboTel, Npu KOTOPOM AncbanaHc cTabunusupyeTcs, U NPUMEHUTbL COOTBETCTBY-
towmin meTog 6anaHcpoBKK Ans xkecTkoro (cMm. FOCT MCO 1940-1) unu rubkoro (cM. FOCT 31320) poTopa.

Mo BO3MOXHOCTU crieqyeT Nony4YnTb KOHCYNbTauuK y M3rotoBuTenst o Haunbonee acekTuBHOM MeToae
6anaHcMpoBKX AaHHOTO poTopa.

7.2 Bbi6op MeToaa 6anaHCUPOBKU B OTCYTCTBUE anpuopHOi UHopMaLum

7.2.1 OnpepeneHue TUNa poTtopa

B tabnuue 2 npuBeaeHbl pekomeHaauuu no BbiGopy MeTtoga 6anaHCMpoOBKM U GanaHCUPOBOYHOrO
obopyaoBaHMsa 4N POTOPOB OCHOBHbLIX TUMOB, YKa3aHHbIX B pasgene 5. MNpu onpeaeneHun Tuna potopa
HeobxoaMMOo NpUHUMaThL BO BHUMaHue TpeboBaHus K gonycTumomy aucbanaHcy (cm. 7.2.2).

PekoMmeHgauumn no BbIGopy MeToaa 6anaHcMpoBKU B 3aBUCUMOCTU OT OTHOLLeHUA paboyeit yac-
TOThI BpalleHUs1 K YacToTe NepBOro pesoHaHca U3rubHbIX konebaHnn poTopa Ha MecTe ero yCTaHOBKM,
npuBeAeHHbIe B Tabnuue 2, npuroaHbl B o6LeM criyvae Ans 60NbLWWHCTBA NPOMbILWAEHHBIX MALLUWUH.
OpHako oco6eHHOCTU GanaHCUPOBKU KOHKPETHOTO poTopa MOryT OTNMYATbCA OT TUNUYHLIX U 3aBUCAT
OT AMHaMUYECKMX XapaKTepucTUK NOALIMMHUKOBOrO y3na, HayanbHoro guc6anaHca, Tpe6oBaHUiA kK
ocTaTouHOMy AucGanaHcy u cneundUKU KOHCTPYKUUMN poTopa.

XoTs Ans 60MbWNHCTBA POTOPOB UX TUM MOXET BbITb Nerko onpeaeneH B COOTBETCTBUM C pas3aenom 5 u
Tabnuuewn 2, B psige criydaes HeobxoauM bonee nonHelI aHanua, 0cobeHHO Npu peLleHun Bonpoca o6 oTHe-
CEHWUN KOHKPETHOro poTopa K XKECTKAM Ui TnBKUM.

Pekomergaummn Tabnuubl 2 npegnonaraloT 3HaHWE KPUTUHMECKUX YacToT BpalleHUst poTopa, KoTopble
3a4acTyto 6bIBatOT HensBecTHbl. Cnocob pacveTHOW OLUEHKA CTeneHn rnbKocTM poTopa B YCITOBUSAX ero npu-
MEHEeHWs npueeaeH B npunoxeHnn C.

7.2.2 Bbi6op gonyctumoro auc6anaHca poTtopa

3HayeHure gonycTuMoro gucbananca BelbUpatoT B COOTBETCTBUM C pasaenom 6.

Mpw xecTkux TpeboBaHMsIX K ocTaTouHOMy AucbanaHcy unu konebaHnmsam potTopa MoxeT noTpeboBaTh-
CS1 pacCMOTPEHNe Moa N3rMbHbIX konebaHuii, cCobCTBEHHbIE YacTOThl KOTOPLIX NeXaT Bhlllie AuanasoHa pabo-
unMX YacToT BpalleHus potopa. Hanpumep, Kak nokasaHo Ha pucyHKe 5, Ha konebaHus potopa Ha paboyen
yactoTe 50 'Y cyllecTBeHHOE BNMSIHAE OKa3biBaeT MoAa N3rMbHbIX konebaHuin ¢ 6onee BbICOKOA cOBCTBEH-
HOW YacTOTON, XOTS Ha NepBbIX ABYX Pe30HaHCHBIX YacToTax (konebaHuii poTopa kak TBepAoro Tena) Bubpa-
Linsi poTopa, ypaBHOBELLEHHOIo Ha HA3KOM YacToTe BpalleHus, HeBenuka. B gaHHOM crydae ycTaHOBMEHHOe
K BMGpauMn MalmHbl TpeGoBaHue, YTobbl cpeaHeKkBagpaTUYHOe 3HauYeHWe CKOPOCTU Ha pabodyei YyacToTe
BpaLleHns He npesblwano 5 MM/c, He BbINOMHEHO MMEHHO BCeACTBME HanMYMs Moabl U3rMBHbIX koneGaHuin
Ha 6oree BbICOKOM YacToTe. YpoBeHb BO36YKaeHUs, 006yCNOBNEHHbIA MOAoK N3rMBHBIX konebaHui, 1 Tpe6o-
BaHWA K AoNyCTUMOMY AucbanaHcy 3acTaBnsloT paccMaTpuBaTh POTOP Kak rMOKUiA U BbIGpaTb COOTBETCTBYHO-
LWMiA MeTo4 ero GanaHcupoBKN
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Tabnwuuya 2— Metogbl 6anaHCMPOBKM A1 POTOPOB Pa3HON KOHMUIypaumm

CxeMaTuyHoe npeacraeneHue potopa

OnucaHue potopa

OTHOLLEeHne
4acToThl BpaLLeHus
K 4acToTe nepBoro

Cranpapt u meToq 6anaHCcMpoBKY

pesoHaHca
TTio6oi koHurypauum <0,3 FTOCT NCO 1940-1, ogHa vnu aBe MioCKOCTU
KOppeKUmm
Avck nepneHavKkynsipeH K FTOCT NCO 1940-1, ogHa NNOCKOCTb KOPPEKLMMN
I 1 OfaWH KeCcTKuii amck Ha | OCV Bana
1 | ynpyrom Bany, auc6anaHc
A A KOTOPOrO He3HauMTENeH Jvck ¢ oceBbIM BUeHeMm MioGoe FOCT MCO 1940-1, oBe NNOCKOCTN KOPPEKLMM
Ob6a pavcka nepneHauKy- FOCT NCO 1940-1, e NNOCKOCTU KOPPEKLUK
NSAPHbI K OCK Bana
: : [Ba ecTkux aucka Ha
A A ynpyrom any, auctanamc <07 [FOCT UCO 1940-1, iBe NNOCKOCTU KOpPeKLMM
KOTOPOro He3HaunTeneH [vck (oavH wrn 06a) c
0OCEBbLIM breHnem
>0,7 FOCT 31320, metog G
<0,7 FOCT NCO 1940-1, e NNOCKOCTU KOPPEKLUK
- Bornee oHOro XecTkoro avcka Ha ynpyrom Barny, auc-
GanaHc KOTOPOro He3Ha4vntenexH >0.7 rOCT 31320, meton G
—1 OpHa xecTkasi CeKkuusi Ha ynpyrom Bany, gucbanaHc IMoboe FOCT NCO 1940-1, e NNOCKOCTU KOPPEKLUK
KOTOPOro He3HaunTeneH
<0,7 FOCT NCO 1940-1, e NNOCKOCTU KOPPEKLUK
[ ] IBe n Gonee XeCTKMX CEKLUM Ha ynpyrom Bany, auc-
GanaHc KOTOPOro He3HaunTeneH
>0,7 rOCT 31320, metoa G

8.6€S d 1001

600¢C
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OkonyaHue mabnuysi 2

CxemaTtnuHoe npefcTaBieHve poropa

OnucaHue poTtopa

OTHOLWWEeHne
4YacToThl BpaLLeHus
K 4acToTe NepBoro

CraHpapt 1 meToq 6anaHcupoBku

pesoHaHca
WasectHoe  (paBHOMep- <0,6 FOCT UCO 1940-1, nBe NNOCKOCTN KOPPeKUnm
Hoe) pacnpepgenenve aucba-
nawcos 20,6 rOCT 31320, metoa F
— - Unnuuapvueckun  6a-
r % pabax
<0,6 FOCTUCO 1940-1, nBE NNOCKOCTN KOPPEKLIMK
Pacnpeaenenve ancba-
JIaHCOB HEU3BECTHO
>0,6 FOCT 31320, meton G
| PoTop ¢ 6apabaHam, >XxeCTKUMWU CEKLMAMU, AUCKaMK <0,6 FOCT UCO 1940-1, pee NIOCKOCTN KOPPEKLIMK
1 - - -
N _I_i LlenbHbin poTop >0,6 I'OCT 31320, meton G
ITiobas gpyrasi koHdurypaums HeunseectHo roCT 31320

MpunmevyaHwne 1— PekomeHgaumm OCHOBaHbI HA TUMUYHLIX 3HAYEHUAX AONYCTUMOrO U Ha4anbHOro gucbanaHcoe.
Mpnmevyanune 2— PekomeHgaumm gaHbl B NPeAnonoXeHWm, UTo 3femMeHTel poTopa He Gbinv npeaBapuTenbHO YPaBHOBELLEHbI.
Mpumedvyanune 3 —TlogvacroTor Nepeoro peaoHaHca NOHUMAETCA Pe30HaHC M3rMGHbIX konebanwuii poTopa.

NMpumeyanwne 4 — Hu3wunn pesoHaHc MoxeT GbITb CBsI3aH ¢ ogHoN u3 hopm konebaHuii poTopa kak TBEpAoro Tena Ha ynpyrmx onopax. Ero ve cnepyer ny-
TaTb C PE30HAHCHOMN YacTOTOW U3rMBHbIX KonebaHuii.

816€S d 1001
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X — vactoTa, 'y; Y — cpegHekBagpaTtM4HOe 3Ha4YeHue CKo-

poctu, MM/c; @ — YacToTa BpawleHus 50 My 5 /
PucyHok 5 — BnusiHne mogbl M3rmGHbIX KonebaHui Jl__){‘// |
BblLLE YacTOoTbl BpalleHns poTopa 0 10 20 30 40 50 60 70 80 X

7.2.3 Bbi6op meToaa 6anaHCMpPOBKMU

O6wue pekomeHgaumv no Belibopy meToaa 6anaHCMPOBKX MpuBedeHbl B Tabnuue 2 Co CCbIMKOW Ha
COOTBETCTBYIOLME CTAHAAPTHI, A€ OHW PaCCMOTPEHBI.

7.2.4 Bbi6op 6anaHCMPOBOYHOrO CTaHKa

Tun poTopa M BelIBpaHHbIA MeTod BanaHcUpoBkM 06YyCrnoBnMBaoT BbIGOp 6anaHCUPOBOYHOIO CTaHKa:
BbICOKOCKOPOCTHOTMO UM HU3KOCKOPOCTHOTO. MprMepbl XapakTepucTuk 6anaHCMpOBOYHOIO CcTaHka, Tpebosa-
HWA K KOTOPBIM YCTaHaBMMBAOT B 3aBUCMMOCTU OT 0COBEHHOCTEN ypaBHOBELLMBAEMOTO poTopa, NPUBEAEHbI
B Tabnuue 3 n 6onee nogpobHo — B FOCT 20076.

Tabnwnuya 3 — XapakrepucTuku 6anaHCMPOBOYHOIO CTaHKa

XapakTtepucrtuka

Macca poTtopa

Onopel: TMM, pa3vep, PaccTosHUE MeXay LeHTpamu

OnvHa poTopa

OvameTp poTtopa

MWHUManbHO AOCTUXMUMBIA OCTaTOMHbIN AucbanaHc

KoathdmumeHT ymeHbleHnst aucbananca

YKecTkoCTb NOAWMNMHMKOBON OMOPLI (4NN perynvpoBKu Nog ycrnoeus paboTel potopa)

Cpepacrea co3gaHust Bakyyma (45151 BbICOKOCKOPOCTHBIX 06/10MaueHHbIX POTOPOB)

MakcvmanesHo gonycTrMas YactoTa BpaleHus Anst ob6nonaydeHHOro potopa Ha HU3KOCKOPOCTHOM CTaHke

VIHAYLMPOBaHHbIN 3NEKTPUYECKMI TOK A1 BbICOKOCKOPOCTHBIX POTOPOB SreKTpogsuratenen

XapakTepuCTuKM CTaHKa Arsi KOHCOIbHBIX POTOPOB

MpumedaHune—TlprvBeaeHHbIN B Tabnuue nepeyeHb XapakTeprUCTUK He SBNAETCS UCHEPrbIBatOWMM.

UT06bl yMeHbWNTL AncbanaHc onpeaeneHHoro Buaa npUMeEHsIIoT COOTBETCTBYOWME BanaHcpoBoY-
Hble CTaHKu:

a) ONs yMeHbLUeHWA rraBHOro Bektopa AucbanaHcoB AOCTATOYHO UCMOMb30BaTb HU3KOCKOPOCTHOW
6anaHCcMpOBOYHbIN CTAHOK C OAHOW NOCKOCTHIO KOPPEKLUK;

b) Ans ymeHblUeHWs rMaBHOro MoMeHTa aAncbanaHcoB HeoBXoAMM, Mo MeHbLUen Mepe, HU3KOCKOPOC-
THOW 6anaHCUPOBOYHBIA CTAHOK C ABYMS MITOCKOCTAMU KOPPEKLIUK;

C) AN yMeHbLUeHUs1 MoAarnbHbIX gucbanaHcoB TpebytoTes, Kak NpaBumio, BbICOKOCKOPOCTHoM 6anaH-
CUPOBOYHbBIA CTAHOK.

MpumeyvyaHune 1— banaHCMPOBKa B OOHOW MITOCKOCTU KOPPEKLUMM MOXET ObiTb BbINONMHEHA Ha GanaHcmpo-
BOYHOM CTaHKe C ABYMSA NMNOCKOCTAMU KOppeKuun.

MpumevyaHue 2-— BbICOKOCKOPOCTHOWM GanaHCUPOBOUHBINM CTAHOK OBbIYHO MO3BONAT NPOBOAUTL GanaHcu-
POBKY KaK B OHOW, TaK U B ABYX MITOCKOCTSX KOPPEKLMUM.
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MpumevaHnune 3 —ITubkne poTopbl, AN KOTOPbLIX UCMONb3YIOT MeToabl A—F no FOCT 31320, moryT 6biTb
YOOBIETBOPUTENBHO YPaBHOBELLEHbI HA GanaHCMPOBOYHBLIX CTAHKaX NMPU HU3KON HacTOTe BPALLEHUS.

7.2.5 [lononHuTenbHbIe UCMILITAHUA PpOTOpa

BanaHcnpoBOYHbBI CTAHOK MOMUMO YPaBHOBELUMBAHUSA pOTOpa NO3BOMAET NPOBECTU U ApYrve UchbiTa-
HUA ANA NOATBEPX/AeHUA COOTBETCTBUA poTopa NpeaAbaBNAeMbIM K HeMy TpeGosaHuaM. MpumMepbl 4oMONMHU-
TeNbHLIX UCNLITAHWIA AN poTopa KpyNHOro aneKkTporeHepaTopa nNpueeaeHsl B Tabnue 4.

T abnwuua 4 — MNpumep ONONHUTENBHBLIX UCTILITAHWUI HA 6anaHCMPOBOYHOM CTaHKe Airisi pPOTOpa 3neKTporeHepartopa

UcnbiTaHue

McnbiTaHne Ha NOBLILEHHOW CKOPOCTU Arisi NOcajkn baHAaXHbIX Konet,

BanaHcupoBKa poTopa rpu NPOXoXaeHNN KPMTUYECKMX YaCTOT BPALLEHW Barna, Ha paboyei CKOPOCTU U Ha NOBbILLEH-
HBIX CKOPOCTSX

KoHTponb TeMnepatypHon cTabunbHOCTU
OneKkTpudeckne UCNbITaHNS Ans NPOBEepPKN OTCYTCTBUS pa3pbiBOB BUTKOB OOMOTKM

MpuMeyaHue— [JaHHble NCNbITaHUS MPOBOASIT TONBLKO MPU HANMYUM COOTBETCTBYIOLWLENO 0GOPYAOBaHNSA U
cobnogeHun TpeGoeaHmii 6e3onacHoCTy.

8 CraHpapTbl no 6anaHcUpoOBKe

8.1 O6WwMmne nonoxeHusn

KomMnneke cTaHgapToB, B KOTOPLIX pacCMOTPEHbl BONPOCHI ypaBHOBELUEHHOCTU N 68]'IaHCI/IpOBKI/I POTO-
poB, nNpueegeH B Tabnuue 5. Komnnekc cocToUT U3 WecTn YacTen: BBOAHAs YacTb, TepMUHonorug, oonycTtu-
MbliA gucbanaHc 1 metoabl 68ﬂaHCMDOBKM, 68]'IaHCMDOBO‘-IHbIe CTaHKW, KOHCTPyKUMA MallnUHbI C TOYKKU 3peHUudA
ypaBHOBELEeHHOCTW PoTOpAa, Bw6pau,m| MalunH.

Tabnuua 5— KoMnnekc HaumMoHanbHbIX CTaHAApTOB Mo 6anaHcnpoBKe

HaseaHue vactu komnnekca CrangapTt u o6nacte ero npumeHeHus
BeoagHas vactb Hactoswwmn ctangapt — —
TepmuHonorus IOCT 19534, TepMuHbI B TOCT 24346, TepMyHbI B —_
obnactn 6anaHCUpPOBKU obnactv BuGpauum
Honyctumeli gucbanaHc u T'OCT UCO 1940-1, OCT 31320, rmbxkue TOCT P UCO 20806,
meToabl GanaHcMpoBKK JKECTKMUE poTophl poTopbl 6anaHcupoBka poTOpOB Ha
FOCT UCO 1940-2, mecTe
KayecTBO HanaHCUMpPOBKU
BanaHcnpoBOYHbIE CTaHKK IOCT 200786, TOCT 28989, cumBonbl Ha | FTOCT 31321, orpaxgenus
XapaKTepUCTUKN CTAHKOB U naHensix ynpasneHus CTaHKOB U cpeacTBa
VX NoATBepXaeHue 3aWmThl
KOHCTpYKUMA MalunHbl € TOCT 311886, IOCT 31322, potop, —_
TOUKN 3pPEeHWs1 ypPaBHOBELLEH- YYBCTBUTENBHOCTb Y cobupaembii C NOMOLLbIO
HOCTM poTopa BOCNPUMMYNBOCTb K LLMOHKN
avcbanaHcy
Bubpauus mawuvH rOCT UCO 10816-1, TOCT | TOCT UCO 7919-1, TOCT —
25364, FTOCT UCO 27165, FOCT 1CO 7919-3,
10816-3, TOCT UCO TOCT UCO 79194,
10816-4, Bub6pauus Ha Bubpaums Ha
HEeBPAaLLAIOLLMXCS YaCcTsIX BpaLaowWwmxcs sanax

8.2 TepmuHonorus

8.2.1 rOCT 19534
CraHpapT ycTaHaBnMBaeT TepMuHbl B obnactu 6anaHcupoBku Bpawaowmxes Ten. MpuseaeHsl HOC-
TpaHHbIe 3KBUBaNeHTbl TEPMUHOB Ha HEMELIKOM, aHITIMACKOM U ppaHLly3CKOM A3bIKaXx.
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8.2.2 I'OCT 24346
CrtaHgapT ycTaHaBnMBaeT OCHOBHbIE TEPMUHBI B 061acTu BuGpauun. MpuBeaeHbl UHOCTPaHHbIE 3KBU-
BasleHTbl TEPMUHOB HA HEMELKOM, aHIMIMACKOM U hpaHLy3CKOM A3blkax.

8.3 Oonyctumbin auc6anaHc u Metoabl 6anaHCcUpPOBKU

8.3.1 O6wue nonoxeHus

CraHaapTel AaHHOIR YacTn KOMNfekca He ycTaHaBnuBaloT TpeboBaHUs K NpueMke poTopoBs, HO A4alT
pekoMeHAaLun 0 TOM, kak 0b6ecneunTb 4OCTaTO4YHYIO YPaBHOBELLEHHOCTL POTOPa, He NPeabaBNAa He060CHO-
BaHHO 3aBhblleHHble TpeboBaHuA k ero 6anaHcnposke.

8.3.2 rOCT NUCO 1940-1

CrangapT ycTaHaBnuBaeT PYKOBOACTBO MO onpeAeneHulo gucbanaHca v 3agaHuio TpeboBaHuin K
KayecTBY 6anaHCUPOBKU XecTknx poTopos. CTaHaapT BkNtouaeT B ceba cnocobbl:

a) npeactaeneHusa gucbanaHca B 0AHON U ABYX NNOCKOCTSX;

b) ycraHoBneHus gonyctumoro octatodHoro gucbanaHca;

C) pacnpegeneHus 4ONyCTUMOro oCcTaTovHOro gucbanaHca no NNockoCTAM KoppeKuuu;

d) oueHKn ocTaTouHoro gucbanaHca no pesynbTataMm U3MepPEHUIA;

e) noaTBepXaeHUs oUeHKN ocTaTovHoro gucbanaHca.

8.3.3 T'OCT ACO 1940-2

CTtaHaapT BkntovaeT B cebs cnocobbi:

a) onpeaeneHva BUAOB NOrpellHocTen onpeaeneHus aucbanaHcos Npun 6anaHcUpPoBKe XXeCTKUX POTO-
pos;

b) oueHkK 3TNX NorpeLwHocTeNn;

C) ydyeTa norpeluHocTen Npu NnposeaeHUn 6anaHCUPOBKY;

d) oueHKn ocTaTouHOro gucbanaHca B ABYX NPOU3BOSIbHBIX NMIIOCKOCTAX KOPPEKLUN.

XoTta FOCT MCO 1940-2 pacnpocTpaHAeTCA Ha XKeCTKUe pOTOPbI, yCTaHOBIIEHHbIE B HEM METObl OLLeH-
KN 1 ydeTa norpelwHocTen onpeaenerHua gucbanaHca npUMeHUMbI Takke K TMGKMM poTopam.

8.3.4 FOCT 31320

CrtaHgapT ycTaHaBnuBaeT TUMNYHBIE KOHDUTYpaLMK XXECTKUX POTOPOB B COOTBETCTBMU C UX XapakTe-
pucTUKamu 1 TpeboBaHUAMU kK 6anaHcupoBke, MeToabl 6anaHCMPOBKA, MeTOAbI OLEHKWA YpaBHOBELLEHHOCTH
poTopa nocne 6anaHcUpPoBKM, AaeT pekoMeHaaL MM NO BLIGOPY KpUTepus kadyecTBa GanaHCUPOBKN HA OCHOBE
BMBpaLumM nm6o octaTodHoro gucbanaHca. MNMokasaHo, YT Ans HeKOTOPLIX BUAOB POTOPOB, paccmaTpusae-
MbIX Kak rMbkue, OOCTaTOYHOE KavyecTBO 6anaHCMpOBKA MOXET OblTb AOCTUTHYTO Ha HU3KOW 4acToTe
BpalleHns poTopa.

CTaHaapT cnyXnT OCHOBOW AN NpoBeAeHUs AanbHEeMnX nccneaoBaHuii, Hanpumep nNpu Heobxoau-
MOCTW yCTaHOBNEHUs1 Gonee xecTkux TpeboBaHUiA kK kauecTBy 6anaHCUPOBKU. MpuUMeHeHUe YCTaHOBMEHHbIX
CTaHOAPTOM MeTCAOB MpU CTPOTOM KOHTPOJSe KavyecTBa U3roToBNeHUA poTopa ¢ GONbLION BEPOATHOCTbLIO
obecneynBaeT yaoBneTBOpMTENbHYIO paboTy poTopa B COCTAaBE MalUUHBI.

BnuaHve pe3oHaHCOB KOHCTPYKLMW MalUUHBLI Ha ee BUBpauuio He oTHOCUTCA K oBnactu npuMeHeHus
FOCT 31320 v paccmoTpero B FTOCT 371186 (cm. 8.5.2).

8.3.5 TOCT P ACO 20806

CrtaHgapT ycTaHaBnmnsaeT MeToAbl 6anaHCUpOBKM POTOPOB B COCTaBe MalUWHBI B UX COBCTBEHHBIX NoA-
WwnHuKkax. PaccMoTpeHbl YCnoBUsi, Npu KOTOPLIX LienecoobpasHo npoBoauTb GanaHcUpoBKY Ha mecTe,
MCnonb3yeMblii NPy 3TOM UHCTPYMEHT, TpeboBaHus 6esonacHocTu, TpeboBaHUA K perucTpupyemoi uHdbop-
mMauun. CTaHgapT MoXeT BbITb UCMONb30BaH NPU 3aKMYEHUM OrOBOPOB Ha 6anaHCMPOBKY POTOPOB HA Mec-
Te UX YCTaHOBKW.

CTtaHgapT He ycTaHaBnMBaeT crocobbl pacyeTa KOpPEeKTUPYIOLMX Macc No pesynbratam U3MepeHui
BUBpaLuK.

8.4 banaHCUPOBOYHbIE CTaHKMN

8.4.1 I'OCT 20076

CranpapT ycTaHaenueaeT TpeboBaHUA U METOAbI OLIEHKN XapaKTepUCTUK 6anaHCMPOBOYHBIX CTaHKOB
Ans 6anaHcUpPOBKU POTOPOB B OJHOI UK HECKOILKUX NIIOCKOCTSAX KOPPEKLUMK. YCTaHoBMEeHbl TpeboBaHusa K
3aABMIEHNI0 XapaKTepPUCTMK CTaHKOB U3roTOBUTENEM.

8.4.2 I'OCT 28989

CraHaapT ycTaHaBnNMBaeT CUMBOSIbLI, M30bpaxaemMble Ha 6anaHCUPOBOYHBLIX CTaHKax 1 BCioMoraTeslb-
HbIX NpucnocobneHusix. HasHayeHne cuMBONOB — AaTb 06bACHEHUE hYHKLMAM, BbINOSHAEMbIM CTaHKOM,
NpUMEHAEMbIM CpeicTBaM UHAMKALIMA U YNPaBneHnus.
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8.4.3 rOCT 31321

CraHgapT ycTaHaBnuBaeT TpeboBaHus K orpaxaeHusiM 6anaHcMpoBOYHBIX CTaHKOB W APYrMM Mepam
6e3onacHOCTM Anst cBeAeHUsi K MUHUMYMY DPUCKOB, CBSI3aHHBIX ¢ paboToil crtaHka. OnpegeneHbl Knacchbl
3awmThl, obecneuMBaemble orpaXxaeHUsAMn U ApyruMmi TeXHUYECKAMU CpeAcTBaMM, C ykasaHUem cUTyauui,
Koraa AoJPkeH ObITb NPUMEHEH TOT UMM UHOWM KNacc 3alyThl.

B cTtaHgapTe He paccMOTpeHbl cneuudunyeckme cpeacTea 3allimThl, TaKMe KakK CHUKeHWe YPOBHSA Wyma,
yMeHblUeHWe AaBneHusi BO3AYLUHOro NoToKa Unu cosgaHue BakyyMa, Tpebyemoro ansa AoctTukeHus potopa-
MU HEKOTOpPLIX BUAOB HEOBX0AUMONM YacTOThl BpaLLEeHMS.

8.5 KOHCTpyKLMsl MaLUHbI C TOYKU 3peHUs YPaBHOBELLEHHOCTU poTopa

8.5.1 rOCT 31322

CraHgapT ycTaHaBnuBaeT corfalleHue CTopoH no 6anaHcuMpoBke 4vacTel poTopa, cobupaembix ¢
MOMOLLbIO LLIMOHKK, Y4TO No3BorisieT obecneunts COOTBETCTBUE poTopa nocne cbopku TpebosaHMAM no gonyc-
TUMoMy aucbanaHcy Unu cosgasaemMon UM BUbpaumn.

8.5.2 'OCT 31186

CraHgapT ycTaHaBnuBaeT MeToAbl onpeAeneHnst HyBCTBUTENbHOCTM BUGpaLmMmn MawmHbl K aucbanaHcy
poTopa 1 AaeT pekoMmeHAaLmMn o 4onycTumoi 6nmMsoctu pabouen YacToThl BpalleHUs potopa k co6CTBEHHOMN
YacToTe COOTBETCTBYIOLEA MOAbl U3rMBHBLIX KonebaHuiA.

MpueegeHa knaccudmKaLmsa MaLvH No UX NOABEPXEHHOCTU K U3MeHeHuo gucbanaHca u gpyrux napa-
METpPOB.

CraHgapT NpuBOAWUT pekoMeHAaLWU Mo NPUMEHEHUIO 3HaYEeHUA YYBCTBUTENBLHOCTU K aucbanaHcy B
psae npakTu4ecknx cuTyauui. [laHHble pekoMmeHaaLmMm pacnpoCcTPaHATCA TONbKO Ha NPOCTbie MalLMHbI U He
NPUMEHUMBI, HanNpUMep, K KPYNHbIM 3N1eKTPO3HepreTM4eckMM arperaTam.

8.6 BubGpauusi malumH

8.6.1 CtaHgapTbl NO oULeHKke BUOpauuu BpawaloLWmxca Banos

O6Luee pykoBOACTBO MO OLieHKe BUOPaLMOHHOIO COCTOSIHUA MaLUWH NO pe3ynbTatam u3aMepeHuid Bub-
paLun Ha BpallatoLumxcs Banax ycraHosneHo F'OCT MCO 7919-1. UamepeHusa BuGpavmm BanoB No3BonsoT:

a) BbISIBUTb M3MEHEeHWs B XapakTepe BUbpauuM mMaluuHbl;

b) BbISIBUTbL NOSIBIIEHNE YPE3MEPHBIX KUHETUHECKUX Harpy3ok;

C) KOHTpONMpoBaTb pagnanbHbli 3a30p B NOALUMMHUKAX.

B gpyrux ctaHgapTax faHHOM YacTy KOMMeKca yCTaHOBeHbl pekoMeHgauun no oueHke BubpaunoH-
HOro COCTOSAIHUSI MaLLMH pa3HbIX BUOOB 1 NpUBEAEHbl 3HaUYeHUs1 rpaHnL, 30H COCTOSIHWUIA.

CtaHaapTel AaHHOW YacTU KOMMIeKca pacnpoCcTpaHSATCS Ha M3MEPEHUs Kak abComMTHBIX, Tak U OTHO-
CUTenNbHbIX KornebaHuii Bana. YCTaHOBMNEeHHbIe METOAbI MPUMEHSIOT MPW KOHTPOME COCTOAHUA MaLUWH B Mpo-
Lecce 1x paboTkl, a Takke NPy NPUeMOYHOM KOHTPOINE MalLlWH Kak Ha UCMblTaTeNbHOM CTeHae, Tak v Ha MecTe
akcnnyaTtauun. flaHel pekoMeHaaunn no ycTaHoBNEHWIO YPOBHEN BUBpaLMm, NpeBbILLeHUe KOTOPbIX Bbi3biBa-
eT MosiBMeHne MHANKauumn o6 USMEHEHUN TEXHNYECKOrO COCTOSAHMS MaLlUHBI.

8.6.2 CtaHAapThl NO oLleHKe BUGpaLumM Ha HeBpallalLWuxcsl 4acTax

Ob6Lwee pykoBOACTBO NO OLeHKEe BUOPaLMOHHOTO COCTOSIHUS MalUMWH Mo pesynbTaTtam U3MepeHuin Bub-
paLun Ha HespalaloLwmxesa Yyactax yeraHosneHo FOCT MCO 10816-1. B gpyrux ctaHgapTax 4aHHOW YacTu
Komnnekca npusegeHbl pekoMeHgalmnm no oLeHke BUOpaLMOHHOrO COCTOSIHUSE MallUWH pasHbIX BUAOB U ycTa-
HOBMEHbl 3HAaYeHWs rpaHnL, 30H COCTOSIHUN.

KpnTepum oueHKkn BUBPaLMOHHOTO COCTOSIHUA Ha OCHOBE M3MepeHnin aBComoTHLIX 3HaYeHWi napameT-
poB BMOpaLnn U N3MeHEeHNA 3HaYEeHWNIA STUX NapaMeTpOoB NPUMEHSIIOT NPU KOHTPOMNE COCTOAHNA MaLUVH, a Tak-
e Npuv NpMeMoyHoOM KoHTpone. MNMprMeHeHWe ycTaHOBNEHHBIX KpUTEPUEB NO3BONAET 06ecneynTb HagexHyo,
Ge3onacHyto, AONTroBpeMeHHyo paboTy MaLlWH NPU OHOBPEMEHHOM YMeHbLIEHUM HexxenaTenbHbIX Bo3aei-
CTBUIA Ha npucoeauHeHHoe obBopyaoBaHue. [aHbl pekoMeHZaluun Mo YCTAHOBIIEHUHO YPOBHeN BUBpaLmMu,
npeBblleHNe KOTOPLIX Bbl3blBaeT NOABNEHNE UHAMKALMK 00 N3MEHEHNN TEXHUYECKOTO COCTOAHNA MallUHBbI.
KpuTepun oLeHkn OTHOCATCS TOMbKO K BUBpauun, cosgaBaemMoin caMmoin MallMHOW, U He pacnpocTpaHaoTea
Ha BUOpaLMto, HaBeAeHHYIO N3BHE.
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MpunoxeHne A
(cnpaBo4Hoe)

AHanuTuueckoe u rpadguueckoe npeacraBneHue guc6anaHcoB

A1 OOwme nonoxeHunsa

B HacToAWEM NPUNOXEHUN NOKa3aHo, Kak NoKanbHble AMcbanaHchl, pacnpegeneHHble BAOMb 0CK poTopa, obpasy-
0T:

- rmaBHbIl BEKTOP AncGanaHCcoB;

- IMaBHLIN MOMEHT AncGanaHcoB Uy Napy KOCOCUMMETPUYHBIX AncbanaHcos;

- moganeHble gucbanaHcsl poTopa.

MpumeuyaHun e — banaHcMpoBoYHbIE CTAHKM He NoKkasbiBaloT pacnpeaeneHne gucbanaHcos BAOb OCK POTO-
pa, HO MO3BONSAT MOMNYYMTE Tpebyemble 3HaYEHUsI KOPPEKTUPYIOLWMX MacC M ykasaTb UX MECTOPacronoXeHus Ans
yMeHbLUEHUs FMaBHOro BeKTopa anuctanaHCcoB U IMaBHOrO MOMeHTa gncbanaHcoB U AMHaMUYECKOW HeypaBHOBELLEH-
HOCTM poTopa, a Takke (npy 6anaHCcUpoBKe Ha BLICOKOW 4YacToTe BpalleHusi) MoaarnbHbIX gucbanaHcos.

A.2 O603HaveHuns
B HacTosILEM NPUNOXEHWN UCNOMNb30BaHbI criegyowme obo3HaveHms:
U, — BekTOp nokanbHoro gucbananca B k- NNOCKOCTU BAOMb OCKU pOTOPA, T - MM;

U, — rnaBHbIl BekTop ancbanaHcos, I - MM;
Py — MoMeHT, BbisbiBaembi gucbanaHcom Uy, 1+ MMZ;

P, — rnaeHbili MOMEHT AMC6anaHcoB., - MMZ;
C, — C,, — napa KOCOCHMMETPUUHBIX AUCBanaHcoB, I - MM, ONpeaensieMbix MOMEHTOM ancGanaHca Py;

C,, — C,— napa KOCOCUMMETPUYHbIX ANCBanaHcoB, I - MM, ONpeaenseMbix rMaBHbIM MOMEHTOM aAnc6anancos Py;

U, , — nokaneHbI MoganbHbIin gucbanaHc n-i Mofibl B K- NIIOCKOCTW BAOIbL OCK POTOPa;
U o pe3ynbTUpYOWWIA BEKTOp MoaanbHoro gucbanaxca n-mn moapl N3rMbHelx konebanui;

n
U,e y — NOKanbHbIli SKBUBANEHTHbIN MOAAnbHLIN ancananc n-i MoAb! B K- NNOCKOCTN BAONb OCK POTOPA, I - MM;

Une, . — PEe3ynbTUPYIOLIMA BEKTOP 3KBMBANEHTHOTO mMoganbHoro aucbanadca n-n mogbl u3rmbHeix koneGaHunm,
I Mwm;

Z — KoOpavHaTa BAorb OCU poTopa;

z x — BEKTOp paccTosiHMA OT MIIOCKOCTM nokanbHoro gucbanaHca L7k 00 Havana koopauHat Q, Mm;

z » — BEKTOp paccTosaHUs OT NAOCKOCTM FMaBHOrO BekTopa Ancb6anaHcos poTopa Ao Havana koopavHatQ, mw;

z o E_C — BEKTOPbI PACCTOAHNSA OT NMNOCKOCTEN KOCOCUMMETPUYHbLIX AncBGanaHcoB Ao Havana koopanHat Q, Mm;
I =Z ) —Z,— BEKTOp PacCTOsIHUS OT NIOCKOCTH NokanbHoro aucGanaxca U, 40 NNOCKOCTH FMaBHOTO BEKTOpa AuC-

6anaHcoB L7r, MM;
O — Havano cucTeMbl KOOpAWHAT (X, Y, Z);
b — paccTosiHue Mexay ABYMS KOCOCUMMETPUYHBIMW BEKTOPaMu, MM;
k — HOMep nokanbHOM NNOCKOCTU BAOMNb OCK POTOPA, NPUHUMAIOWMI 3HaYeHns oT 1 4o K;
n — Homep MoAbl U3rMOHBIX konebaHui poTopa;
$,(z) — n-a mopa narmbHbIX KonebaHui poTopa;
$,(z,) — 3HaveHne n-i mogbl B k-i NNOCKOCTN BAOMb OCK POTOPa;

d, max — MakcMManbHoOe 3HaveHue n-i Mogp!.

A.3 CoBOKYNHOCTb NoKanbHbIX AUuc6anaHcoB poTopa

Ha pucyHke A.1 nsobpaxeH poTop, pas3butbii Ha 10 3nemMeHTapHbIX Macc, KOTOPbLIM COOTBETCTBYIOT JNIOKanbHbIe
ancbanaHcel Uk, k=1,2,..., K

Kaxabln nokanbHbI gucbanaHc moxeT BbITb OXapakTepu3oBaH BEKTOPOM Uk M BEKTOPOM pacCTOsiHUS OT Hadana
KoopaMHaT Z, (CM. PUCYHOK A.2).

Barnsg Boonks ocn potopa No3BonsieT NPeAcTaBUTb TPEXMEPHYHO KapTUHY (PUCYHOK A.1) B BUAE OBYXMEPHbIX NPo-
€KUM AnA Kaxgoro snemeHTa potopa. BekTopbl nokanbHbIX guctanaHcoB MOryT ObITb NpeAcTaBneHbl, Kak NoKasaHo Ha
pucyHke A.3.

Bce BekTopbl NokanbHbIX gucbanaHcoB MOryT GbiTe NpUBEAEHL! K OQ4HON Ha4anbHOW TOYKe Npu NPOeKTUPOBaHUM
Ha NPOU3BOIbHYIO NIMOCKOCTb, NEPNEHANKYNAPHYIO K OCU POTOpPa, Kak NokasaHo Ha pucyHke A.4 a).
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PucyHok A.1 — PacnpegeneHue nokanbHbix AncGanaHcoB poTopa, MOAeNnMpyemMoro 4ecsaTbio pacrnonoXeHHbIMY BAOSb
oCK poTopa Maccamu, NIOCKOCTU BpaLLeHWsi KOTOPbIX NepneHavKynsipHbl K OCK poTopa

PucyHok A.2 — BexTop nokansHoro gucbananca Uy B Touke Zk

St
i

g,
- Us
u . /.

PucyHok A.3 — [IByxmepHOe npeacTaBieHne BEKTOPOB NokasbHbix aucbanancos Uy
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MpumeuyaHune — Yucna psagom c BekTopamu 0603HaYal0T HOMepa K COOTBETCTBYIOLLMX UM MIOCKOCTEN.
PucyHok A.4 — lNpeo6pa3oBaHne BEKTOPOB /l0KafbHbIX gnctanaHcoB Uk B AByMepHOI NiocKoCTy

A.4 TnaBHblii BeKTOp AncbanaHcoB

BekTopHasi cymma nokasibHbIX Anc6anaHcoB poTopa npeacTas/isieT co60ii rnaBHblii BEKTOp Auc6anaHcoB M r[cwm.
pUCyHOK A.4 b)], 4TO MOXET 6bITb BbipaXkeHO (DOPMY/IOi
K
Al
Ur= Z uk. *D
K=1
[NnaBHbIli BEKTOP AMC6GanaHCOB He NpMBS3aH K KAKon-n1mbo onpeaesieHHON NI0CKOCTM U MOXET 6biTb U306PaXeEH B
NpOW3BOJIbHO BblGpaHHON MIOCKOCTU.

A5 MomeHTbI ancbanaHCcoB

MoMeHT guc6anaHca MoxeT 6biTb ONpeAesieH TO/IbKO OTHOCUTE/IbHO HEKOTOPOV NMPOU3BO/ILHO 3aA4aHHOM NI0CKOC-
TV, NepneHauKysPHOI K ocu poTopa. K aToli NAocKoCTM 3aTeM A0/KEH 6biTb NPUBA3aH [NaBHbIA BEKTOP AUCOANaHCOoB,
Tak Kak TOMIbKO B 9TOM C/lyyae [MaBHblii BeKTOp Auc6anaHcoB He co3faeT MoMeHTa auc6anaHca. B kauecTBe faHHON
NA0CKOCTK (Ha pucyHke A.5 oHa o603HadYeHa R) yacTo BbIGMPAIOT LEHTPasIbHYO NIOCKOCTb.

R — UeHTpasibHast pagnasibHast naockoCTb poTopa

MpumeyaHne — b— paccTosHne mexay ABYMS KpaliHUMU paguasibHbIMU NIOCKOCTSMU poTopa. MecTomno-
NOXEeHne LEeHTpasibHOW NI0CKOCTU R BbIGpaHO Takum 06pasom, 4Tobbl zr = bl2.

PucyHok A.5 — lMpegctaBneHne MomeHTa gucbanaHca PK 1 napbl KocOCMMMETpPUYHbIX gucbanaHcos CK, - Ck
17



roCT P 53578—2009

MaTtematndeckn momeHT gaucbanaHca /5k (MOMEHT MHepuMK), BbidbiBaeMbil aucbanancom U,, MOXeT 6bITb Bbipa-
XEeH B BUAE BEKTOPHOro NponseeaeHns (CM. pucyHok A.5) no opmyne
P =1, xU, (A-2)

MpumMeyaHune— YpaBHOBELWEHHbIN OTAENBHO SMEMEHT pOTOPa, NMorny4mMBLLMIA NPy cO6opke poTopa cmeleHne
OTHOCUTENbHO OCY BpaLLEHUS poTopa, CO3AaeT MOMEHT MHEPLMM pOTOPa, 0GYCIOBINEHHbLIN HECOBNaaeHNEM €ro 0cen Bpa-
WEHNA U UHEPLUN.

A.6 MmasBHbIN MOMEHT AncbGanaHcoB

MMaBHbIn MOMEHT aucbanaHcoe P, npeacTaensaeT cobon BEKTOPHYI0 CYMMY MOMEHTOB, CO34ABaeMbIX BCEMU
nokaneHbiMu aucbanaHcamu Uy, 4to MoxeT GbiTb BbIpaeHo hopmMyron

. =§37kxl7k- (A3)

A.7 Mapa KocoOCMMMETPUYHLIX ANCOanaHcoB

Wkorpa momenT ancbananca Py ynobHee NpeacTaBuTL B BUAE NapLl NPOTUBOMNONOXHO HANPABNEHHbIX (KOCOCUM-

MeTpVNHbIX) nokanbHbIX gucbanaHcos Ck 7] —Ck , OTHECEHHbIX K MPOM3BOJIbHO BbIGPAHHBIM MITOCKOCTSIM C KOOpAUHaTaMu
ZoWZ_ . NoacTpouHbiin nHaeke k yKa3blBaeT, 4To 3Ta Napa nokarnbHbix AvcbanaHcoB CBsi3aHa ¢ nokarnbHbIM gucbanas-

com Uk 1 momeHTOoM ancbanaxca Pk
Matematnuecku cBA3b Mexay Pk 7] Ck, —Ck MOXeT 6bITb NpeAcTaBneHa hopmyron
P =@cxC+E_cx(-CYl. (A.4)
B panHoM cniyuae, kak nokasaHo Ha pucyHke A.5, C,, —C, OTHeCeHbl K KpaiiHUM NITOCKOCTSIM POTOPa, HAXOAALMUMCS
Ha paccTosHun b gpyr oT gpyra.

Mpumedanune— dopmyna (A.4) moxeT 6biTb Npeobpasosana k BuaYy Pk = (Zc — Z_c) xCk. 3aech |[Zc —Z_¢c)|
npeacTaenser coboil paccTosiHUE MeXAY NIOCKOCTAMN KOCOCMMMETPUUHBIX AMCBanaHcoB, paBHoe b.

Ha purcyHke A.6 a) nokasaHbl OKanbHble KOCOCUMMETpUUHbIE AncbanaHchl B KpaiHeln NpaBoii NNOCKOCTU poTopa B
npeanonoXeHWu, YTO rMaBHbIN BEKTOp AncbanaHcoB OTHECEH K LieHTpanbHOW niockocTu potopa R.

10

7
1 8
a) JlokanbHble KOCOCMMMETPUYHBIE aucGanaHChl Ek, b) PesynsTupyioLLmii BEKTOP KOCOCUMMETPUHHOIO
k=1,2,..., 10, B npaBoi kpaiHei NIoCKOCTH Avcbanarica B Npasoi kpaiHed nnockocTA

pOTOpA, NOMY4EHHbIE YMHOXKEHUEM MOKaILHOTO potopa

ey
Aucbanaxca Uy Ha (Z, - Z,)/b
MpumeyaHue—Yucna pagom ¢ BekTopamm 0603HaYvaloT Homepa k COOTBETCTBYHOWMX NITOCKOCTEN.

PucyHok A.6 — Mpathuueckoe NpeacTaBrneHne pesynbTpyoLWero KOCocMMeTpUYHOro gucbanaHca potopa

BekTopHasi cyMMa nokanbHbIX KOCOCMMMETPUYHBIX AncbanaHcoB o6pa3syeT BeKTOp KOCOCMMMETpUYHoOro gmcba-
naHca B NpaBoW KparHel NnockocTh poTopa [cM. pucyHok A.6 b)]. CooTBeTCTBYIOWMI €My BEKTOP KOCOCMMMETPUYHOTO
avncbanaHca B NeBOl KpalHel NoCKOCTU pOTopa MMEET TO e 3HAaYeHWe, HO NPOTVBOMOIIOKHO HanpaeneH.

A.8 MopanbHble ancbanaHchbl

A.8.1 ®opMbl COGCTBEHHEIX KOnebaHumn
MopaaneHble gncbGanaHch! SBNATCS NPUYMHON NOSIBNEHUs M3rnbHbIX konebanuii onpegeneHHon hopmMbl, ONMUCHI-
BaeMbIX PYHKUMAMM ¢,(Z), FAe N — HOMep MoAbl, PUHUMAIo NI 3Haqenna 1, 2, 3, ... Ha pucyHke A.7 nokasaHbl ngeanu-
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3UpoBaHHbIe NepBble TP MOAbl U3MMBHBIX KonebaHuii CUMMETPUUYHOrO POTOpa C PaBHOMEPHO pacnpedeneHHbIMM
MacCoN 1 XKeCTKOCTbIO.

max.

a) Mepean Mona U3rMGHLIX KoneGaHwii §4(2)

max.

b) Bropasi Mmoaa nambHbix konebGanmit ¢x(2)

c) TpeTbs Moaa M3rnbHeIx koneGaHui ¢,(2)

PucyHok A.7 — lNepBble Tpy MOAbI U3MMGHBLIX KoneGaHui CUMMETPUYHOTO POTOpa C PABHOMEPHO pacrnpeaeneHHbIMM
MaCCOW U XKECTKOCTbIO Ha XXECTKUX onopax

A.8.2 MNpeactaBneHne moganbHoOro ancéanaHca
MpegnonaraeTcs, 4TO NnokanbHble gucbanaHcel poTopa pacnpeaeneHs, Kak nokasaHo Ha pucyHke A.1. Ecnu kax-

Abll nokanbHbIA gucbanaHc Uk YMHOXWTb Ha 3Ha4eHne yHKUMN ¢,(Z) B TOUKe Z, COCPeaoTOUeHUS! AaHHOTO NTOKarNbHOro
ancbanaHca, TO 370 NO3BONUT NOMYYMTh NOKanbHbIM MoganbHbIi gucbanaHc L_]n] & 8N n-1 hopMbl N3rMbHLIX kKonebaHuii
Uy, = U tn(z) k=1,2,3, ..., 10. (A.5)
3HaveHuns BeKTOPOB, Nony4eHHbIX Mo doopmyne (A.5), nokasbiBakoT pacnpegeneHue n-ro mogansHoro aucbanaxca
BAOMNb ocu poTopa. CyMMMpOBaHUE BEKTOPOB MO3BONSIET NOMYHNTL PE3yNbTUPYIOWMIA BEKTOP N-ro MoganbHoro gucba-
naxca Un, o chopmyne

- K, -
U, = 2. Ukbn(ze. k =1,2,3, ..., 10. (A8)
k=1

A.8.3 3kBuBaneHTHbIN MoganbHbLIN gucbanaHc

Mpwn onpepeneHun nNokansHOro mogansHoro ancbanaHca no dopmyne (A.5) u pesynbTMPYIOWEro MoaarnbHOro
Ancbanaxca no copmyne (A.6) Heobxoaumo o6paTuTe BHUMaHWe Ha cregylowee. dyHkumusa ¢.(z) onuceieaeTt opmy
n3rmbHoro konebaHus poTopa, T. €. yCTaHaBNUBAET OTHOLWEHWE amMnnuTy4 konebaHuii no n-i moae B NiobbiX ABYX TOUKax
no AnuHe potopa. [laHHble OTHOWEeHWUS 0CTaloTC Hen3MeHHbIMK Npu Nio6om mMaclwTabe, BcrneacTBUE Yero MyHKUMIO ¢,(2)
cnegyeT cumTaTbh onpeaeneHHoN ¢ TOYHOCTBIO 40 HEKOTOPOro MHOXMTENS. OTO, B CBOIO OYepedb, Bbi3biBaeT Heonpeae-

NEHHOCTb B 3HaveHnax U, (n U, |, nonyuerHbix no dopmynam (A.5) n (A.6) cootsetcTBerHo. UToGbi n3bexars ykasaH-
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HOW HEONPeAeneHHOCTN, BBOOAT NOHATUE SKBUBANEHTHOTO MoaanbHoro aucbanaxca, 4ns 4ero BMECTO 3HajveHust ¢, (z),

KOTOPOE ONPEAEIEHO C TOYHOCTBIO IO HEKOTOPOIO MHOXUTENS!, 6ePyT OTHOWEHWE §,(2)/4), 1,5y, KOTOPOE UBBECTHO TOUHO.
Takum o6paszom, hopMyribl Aris NOKaNbHOTO 3KBUBAIIEHTHOIO MOAarbsHoro aucbanaHca L7n e, KV PE3YNBTUPYIOLLIErO

9KBUBANEHTHOro MoaansHoro aucbanaHca Une, + BNA -1 MoAb! N3MIMGHBLIX Kornebanni MMeoT BUA, COOTBETCTBEHHO

Ope = 0, 2720 k= 1,23, .., 10, (A7)

n
'n, max

J $ A8
Une,r= ZUKM’I(=1,2, 3,...,10. (A-8)
k=1

¢n,max
PeaynbTupylowmii 3kBMBaneHTHbIN MoganbHeii gucbanaHc gna gaHHoNM Moabl M3rMbHbIX konebaHuin ncnonb3yioT
Ans onpeaeneHnsa ypaBHOBEWEHHOCTU pOTOpa U YCTAHOBIEHWS1 COOTBETCTBYIOLErO AONYCKA, OAHAKO MO HEMY HelNb3sl
onpeaenuTe pacnpeaeneHne KOPPEKTUPYIOWMX Mace Anst ycTpaHeHus n3rnbHeix konebaHuin poropa.

Mpumevanune 1 — Aucbananc U, ,, COCPEAOTOHEHHDIN B NNOCKOCTU € KOOPANHATOM ¢l Z) = dn, max, BO3OYKAQ-
eT Takne xe konebaHus potopa no n-n Moae, Kak n NCXoAHasi COBOKYNHOCTb BCEX NoKanbHbIX AncbanaHcoB.

NMpumevwaHnwne 2—Ecnue nnockoctn ¢ KOOPANHATON ¢n(Z) = b, max YCTAHOBUTH KOPPEKTUPYIOLLYIO MacCy, CO-

34al0WWy10 B 3TON NNOCKOCTM Auc6anaHc, paBHbIN NO 3HAYEHUIO U MPOTUBOMONOXHO HanpaeneHHbin Uyg , TO 3Ta macca 6y-
Aet Bo3byxaarb apyrme mogbl n3rnbHbix konebaxmn.

Ha pucyHke A.8 npuBegeHa nnniocTpaums NOHATUA SKBMBANEHTHOro moaansHoro gucbanaxca Ha npyumepe nep-
BOI MoAbl N3rnMbHbIX konebaHun. Ha pucyHke A.8 a) nokasaHbl 3HaueHus opauHaT hopmMbl U3rnGHOro konebaHus B Toukax
no gnuHe potopa. Ha pucyHke A.8 b) nokazaHbl nokanbHble gucbanaHck L7k, JelicTByloLME B TeX Xe Toukax. Ha pucyH-
ke A.8 C) nokasaHbl nNokanbHble SKBUBANEHTHbIE ModanbHble agucbanaHcel, a Ha pucyHke A.8 d) — BekTopHasi cymma
NoKanbHbIX 3KBUBANEHTHLIX MOAaNbHbLIX Anc6GanaHcoB, T. €. pe3ynbTUPYIOWMIA SKBUBANeHTHbLIN MoganbHbIN gucbanaHc
Onsi nepeon moabl n3rnbHbix konebanuii poTopa.
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d) PesynbTypyioLumii 3kBUBaNeHTHbI MOOAmNbHbIA
AvcbanaHc Uy ,

MpumeyaHune—Uucna pagom ¢ BekTopamy 0603HAYAI0T HOMEPa K COOTBETCTBYIOLLMX NIOCKOCTEN.

PucyHok A.8 — Npadhuueckoe npeAcTaBreHre 3KBUBANEHTHOTO ModaneHoro aucbananca Ha npumepe nepeoi Popmei
M3rMGHbIX kKonebGaHui poTopa Ha XEeCTKMX onopax
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Mpunoxenne B
(cnpaBouHoe)

anMepbl AUHaMunu4yecKoro noBegeHuA poTopoB pa3HbIX TUNOB

B.1 O6wue nonoxeHna

B 3aBMCUMMOCTM OT 4acTOThbl BPALLEHUS] POTOP MOXET AeMOHCTPUPOBATL PasHbie TUMbl AMHAMUYECKOTO NOBEAEHUS
WIn coveTaHmne 3TMX TUNOB. B 3aBUCMMOCTU OT NoBeAeHUs1 poTopa N3MEHSIETCS1 €ro OTKNUK Ha ancbGanaxc. Habnioaas,
KaK U3MEHSIETCA C UBMEHEHWEM YaCTOThl BPALLLEHUS OTKIUK YPABHOBELWEHHOTO U HeYPaABHOBELEHHOTO POTOPa, MOXHO
caenarb NpeanonoxeHwe o TMNe potopa. MaeanmanpoBaHHoe onMcaHne POTOPOB PasHbiX TUNOB NPUBEAEHO B pasae-
nax B.2—B.5.

Mpu ganbHenwem paccMOTPeHUN UCMONb30BaHbl criegylowme AonyWeHus:

a) Ha 6anaHCMPOBOYHOM CTaHKE COBEPLLAIOT HECKOIBKO NYCKOB POTOPA, U3MEHSIA HacTOTy BPaWEeHUsl, HauMHasA oT
HU3KOW YacToTbl 11y (TUMUYHOM ANS GanaHcypoBKM Ha CTaHKax C XeCTKMMUW onopamm) ao pabouen 4acToTsl n,;

b) onopbl 6anaHCMPOBOYHOIO CTaHKa ABMAOTCS AOCTATOUHO XECTKUMU AT TOr0, YTOGLI He BNNATL Ha NOKa3aHus
3Ha4eHuns aucbanaHca;

€) nokasbiBawoLlee yCTpONCTBO 6BanaHCUpOBOYHOIrO CTaHKa pagyMpoBaHo B eguHnuax ancbanaxca.

MprumeyvaHune 1—pagympoBKy NokasbiBaOLWUX YCTPONCTB COBPEMEHHBIX BanaHCMPOBOHHBIX CTAHKOB C XKECT-
KMMU OMnopamMun OObIMHO BbIMOMHAIOT B €AUHULAX Macchl Ansi onpeaeneHns 3Ha4YeHMn HeoBXoanMMbIX KOPPEKTUPYIOLNX
macc. [ins MHOrMX pOTOPOB NokasaHusl ByayT ocTaBaTbCs NOCTOAHHBIMU B pabovem ananasoHe ckopocTten 6anaHcnpoBos-
HOro CTaHka, noka gucbanaHc poTopa oCTaeTcs HEM3MEHHbIM.

MpumeyvaHune 2—TlokasaHus 3HaveHuss gucbanaHca rmbkoro potopa 6yayT MEHATLCA C U3MEHEHMEM YaCTo-
Tbl BpaLleHys BCNeacTBuUe BNVSIHWA MOA, U3rnbHbIX konebaHnin gaxe npv ycrnoemm, 4to gucbanaHc potopa oCTaeTcs Hens-
MeHHbIM. [Mo3TOMy Ansi TaKoro poTopa u3aMeHeHne nokasaHuii MoXeT 6bITb CBA3aHO Kak ¢ uameHeHneM gucbanaHca, Takm c
BNUSAHWEM M3rMOHbIX KorneGaHuii.

MprvumeyaHwue 3— B HEKOTOPbLIX CNyvasx 3HAHEHUA NoKazaHui aucbanaHca Ha 0aHON U TOW Xe YacToTe Bpa-
LeHunsA 5y,lJ,yT pa3HbiMn B 3aBUCUMOCTU OT TOro, USMEHASTCH YacToTa BpaleHUsa B CTOPOHY BO3pacTtaHusa nnu y6bIBaHWr'|
(acbdbekT rmcTepesunca). B HacTosiLeM NPUNOXEeHUM AaHHbIN 3 eKT BO BHYUMaHWe He NPUHUMAETCS.

B npumepe, naobpaxeHHoM Ha pucyHkax B.1—B.5, ucnone3oBansl ABa cnocoba npeacrasnenus aucbanaxca.
B neBbIX 4acTsIX pUCYHKOB NokasaHb! rpathvkn M3MeHeHUs1 OTKNMKa Ha AncbanaHc ¢ UBMEeHEHWeM YacToThbl BPAWEHWA N, B
npaebiX — U3ameHeHus gucbananca (amnnuTygel U dasbl) ¢ 3MEeHeHWEM YacTOThl BpaLEHUs B MONSPHbIX KOOpAUHATAX.
3HadveHne gonycTumoro gucbanaHca Ha rpadukax B NEBbIX YacTAX PUCYHKOB MOKA3aHO rOpU3OHTanbHOW NUHUEN, a B
npaebIX YaCTAX — OKPYXHOCTbIO (Ans pucyHKoB B.2 n B.3 aaHHoe npaBunio cnpaBeivBo TONbKO A HU3KWX 4acToT Bpa-
WweHusi; Ha Bonee BbICOKMX YacToTax NpeacTaeneHwe aonyctumoro aucbanaHca siBnsietca Gonee CroXHbIM, Tak Kak
HeobXxoaMMO yuMTbIBaTb SKBMBaNEeHTHbIe MoAasnbHble gucbanaHchl).

B.2 PoTop, paccmaTpuBaeMbin KaK XXeCTKUN

[ns poTOPOB, OTHOCUMBIX K XXECTKUM, MOXET HabnioaaThCs TONLKO He3HAUUTENBHOE (MO CPAaBHEHMIO CO 3HAYEHU-
emMm gonyctumoro gucbanaHca) nameHeHne nokasaHun 3Hadvenust gucbanaHca (kak gns ypaBHOBELWWEHHbIX, TaK U AN
HeypaBHOBELEHHBIX POTOPOB) BO BCEM AMana3oHe U3MEHEHUs1 YacTOTbl BpalleHUsl. TUNu4Hoe NnoBeaeHne poTopoB AaH-
HOTO TMNa NPU U3MEHEHUW YaCTOTbl BPALEHNSA NOKa3aHO Ha pucyHke B.1.
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a — HeypaBHOBeLLEeHHbI poTop; b — ypaBHOBelLEeHHbI poTop; J— nokasaHue 3HaveHnsa aucbanaHca
6GanaHcMpoBOYHOIO CTaHKa; tol. — gonycTuMbIn gucGanaHc

PucyHok B.1 — MN3ameHeHne nokasaHuin 3HaueHns gucbanaHca npym U3MeHeHUn 14acToTbl BpaleHus
KECTKOro potopa

B.3 PoTop, paccmaTpuBaemMbin Kak ruOKumn

[ns poTopoB, OTHOCUMBIX K TMOKMM, NoKasaHue 3HavyeHnsa gucbanaHca U3MeHsIeTCA C UBMEHEHUEM YacTOThl Bpa-
weHuns. Ho nponcxoanT 1o He BCreACTBUE U3MEHEHUsI pacnpeaeneHns Macc poTopa, a B pesynbraTte NOABNeHns uarmt-
HbIx KonebaHuii No CooTBETCTBYIOWMM MoaaM (CM. npumedaHve 2 B B.1).

NameHeHns nokasaHuim 6anaHCMPOBOYHOIO CTaHKa ABNSOTCS 0OpaTUMbIMKM, T. €. HA OAHUX W TeX Xe YacToTax
NoKasaHus OCTalTCH HEM3MEHHbIMW HE3aBUCUMO OT HarnpasBIieHUsl U3BMEHEHUS YacTOThl BpaLLeHus:.

TunuyHoe noBegeHne IMOKNX pOTOPOR AN Cryyas, koraa paboyas yacToTa BpaweHns NEXUT HKE NEPBON KpUTH-
YECKOWM YacTOoThbl BpaLLeHNsi poTopa, NOKa3aHo Ha pucyHke B.2.
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a — HeypaBHOBEILLIEHHbIA poTop; b — ypaBHOBelLeHHbIA potop; / — nokasaHue 3HaueHust gucbanaHca
6anaHcMpOBOMHOIO CTaHkKa; tol. — gonycTumbiih auctanaHc

PucyHok B.2 — N3meHenune nokasaHuii 3HaueHns gucbanaHca rmbkoro potopa, pabovasi yactota BpaweH1s KOToporo
HWKE NEPBON KPUTUYECKON

TunnuHoe noseaeHne rMOKUX pOTOPOB ANs cryvas, korga pabovas 4acToTa BpaleHUs BhilLEe NepBON KPUTUUECKON
4acToThl BpaWeHUa poTopa, noka3aHo Ha pucyHke B.3.
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a — HeypaBHOBELLEHHbI poTop; b — ypaBHOBeLLEHHbIW poTop; I — noka3aHue aHaueHus gucbanaHca
6anaHCMPOBOMHOrO CTaHKa; tol. — gonycTumbiin gucbanaHc

PucyHok B.3 — MameHeHue nokaszaHum 3Haqenna gucbanaHca rubkoro potopa, pabouasi yactota BpalleHUs KOTOPOro
Bble NepPBON KPUTUHECKON

Ecnv 6anaHcupoBka rmbkoro poTopa nposeaeHa NPaBnnbHoO, TO 3HaveHne gucbanaHca 6yaeT ocTaBaTbCsl B ycTa-
HOBINEHHbIX Mpeaenax Bo BCEM AuanasoHe U3MeHeH sl YaCcToTbl BpaLleHus.

B.4 PoTop ¢ ynpyrumu anemeHTamm

Y poTopa ¢ ynpyrumy anemMeHTamm nokasaHus 3HaveHuss gucbanaHca UaMeHsIloTCSl C U3MEHEHNEM YacTOThl Bpa-
LeHns BCneacTBue nameHeHust gucbanaHca (cMm. pucyHok B.4).

NameHeHWs nokasaHvin 6anaHCMPOBOYHOIO CTaHKa SIBNSIOTCA 06paTMMbIMKU, T. €. HA OOHUX WU TeX Xe 4acToTax
nokasaHua OCTakTCA HEM3MEHHbIMU HE3ABUCMMO OT HarnpaBneHnst UBMEHEHUA HacTOThbl BpaweHus.
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a — HeypaBHOBELLEHHbIV poTop; b — ypaBHOBeLUEHHbIA poTop; 1 — nokasaHve 3HaveHusi gucbanaHca
GanaHcMpoBOYHOrO cTaHka; tol. — gonycTumMbii aucbanaHc

MpwumMedaHue— HapucyHke nokasaHo n3meHeHne gucbanaHca ans potopa ¢ yrnpyrumy srieMeHTamu, Koto-
pbit o6nagaeT CBOWCTBaMU KeCTKOro potopa. OgHaKo yrnpyre sfemMeHTsl MOryT UMeTh 1 pOTOPbI APYIMX TUMOB.

PucyHok B.4 — MameHeHne nokasaHuii 3HaveHust gucbanaHca potopa ¢ ynpyrvimu arieMeHTamm
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HNo6aeneHnemM KOpPEKTUPYIOWMUX MACC yCTpaHUTb gucbanaHc potopa JaHHOro TUNa HeBo3MOXHO. Ecnu Bnusinne
ynpyrux aNemMeHToB Ha Bubpauunio potopa Henb3si YMEHbLUTb U3MEHEHUEM €ro KOHCTPYKUMK unu cnocoba cbopku, TO
GaﬂaHCMPOBKy NCNoNbL3IYT KAK HEKOTOPOE KOMIMNPOMUCCHOE pelueHue, oGecneqvnBalou.l,ee MUHUMU3aunio 3Ha4YeHns1 guc-
6anaHca Tonbko B o6nactu paboven yacToThl BpaweHus. MiHoraa 3a cueT KOPPeKTUPYIOLMX MacC MOXHO A0BUTbCA caBu-
ra KpMBOW U3MEHEHWs 3HaveHus aucbanaHca B 3aBUCUMOCTU OT YacTOThbl BpaleHns Tak, 4Tobbl OHa BCA ocTasBanach B
npegenax gonycka. Ecnm 810 caenaths He ygaeTcs, To 06bI4YHO 06ecneunBaloT yaoBneTeopeHne TpeGoBaHnA No ocTaTou-
Homy aucbanaHcy B obnactu 6onee BbICOKMX 4acToT. [1py 3TOM Ha HU3KMX YacToTax aucbanaHc MOXeT BbIXOOUTb 3a
npeaensl gonyctumoro aucbanaHca, kak noka3aHo Ha pucyHke B.4.

B.5 PoTop ¢ aneMeHTaMu, U3MEHSAIOLWMMM CBOKO NOCAAKY

[nst pOTOPOB TAKOro TUMa XapakTepHO BHE3aNHOE N3MEeHEeHNe NoKasaHuii 3HaveHns gmcbananca, Kak nokasaHo Ha
pvcyHke B.5. Ckajvok nokasaHuii HabrnogaeTcs TONbKO O4MH pa3, He NOBTOPSACH MPU Nocrneayowmx nyckax.
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1 - nepBbIf NyCK poTopa; 2 — BTOPOW MYCK pOTOpa; a — HeypaBHOBELLEHHbIV poTop; b — ypaBHOBELEHHbIH poTop;
I - nokasaHue 3Ha4eHus gucbanaHca 6anaHCMPOBOMHOID CTaHKa; tol. — gonycTumbiin aucbanaHc

PucyHok B.5 — 3meHeHre nokasaHui sHaveHni aucbanaHca potopa ¢ 3neMeHTaMmn C U3MEHSIIOWENCs MOCaaKom

MNocagka 3nemMeHTOB poTopa B OKOHYaTeNbHOE MONMOXEHME NPOM30LLIIa BO BPEMS NEPBOro nycka potopa. Kak Bua-
HO U3 pucyHka B.5, BO Bpemsi BTOPOro nycka poTop BeAeT cebsi Kak XXECTKWIA, HO U3MEHSIOWYIOCA NOCaAKy S1IEMEHTOB
MOTYT UMETb POTOpPbI Nio6oro Tuna. 3ameHeHns nokasaHuii GanaHCMpPOBOYHOIO CTaHKa ABNAIOTCA HeoBpaTUMbIMMU, T. €.
KpUBas U3MeHeHusi aucbanaHca He NOBTOPAETCA NMPU U3MEHEHNN N3MEHEHUS YacTOThl BpalleHus Ha obparHoe.

Kak npaBuno, nocajka sfeMeHTOB POTOpa B OKOHYATENbHOE NOMOXEHUE NMPOUCXOAUT MO AOCTWKEHUN 4OCTAaTOUYHO
BbICOKOM 4aCTOThI BpaleHus, 06bl4YHO NpeBbiwatowein paboyyo 4acToTy BpaleHna poTopa.

MpumeyvaHune 1—HapucyHke B.5 nokazaHo nameHeHne gucbanaHca gns potopa ¢ aneMeHTaMmm C U3MeEHSIIo-
LLerica NocaaKon, KOTopbIl o6naaaeT cBocTBamu XecTkoro potopa. OgHako Takue 3MeMeHTbl MOryT UMETh U pOTOPbI ApY-
rMx TUMoB.

MpumeyaHwue 2—Tllocne Toro, Kak anNemMeHTbl poTopa 3anMyT CBOE OKOHYaTenbHOe MoNoXeHue, NosegeHne
poTopa CTaHeT XapakTepHbIM ANs poTopa onpefeneHHoro TuNa, U oH MOXeT ObiTh ypaBHOBELLEH METOAOM GanaHCcupoBKky
POTOPOB AaHHOro TMNa.
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Mpunoxexne C
(pexomeHagyemoe)

OnpepeneHue cTeneHun rubékocTu potopa no ero reoMeTpnieCKMM U MacCOBbIM XapaKTepucTtukam

C.1 O6wume nonoxeHumn

BbiGnpaemMblit meTos GanaHCUpPOBKU 3aBUCUT OT CTENeHU rMBKOCTW, NPOSsIBNISEMON poToOpoM B npouecce pabo-
Tbl. HacTosiwee npunoxeHne ycTaHaBnNueBaeT MeToh onpegeneHusi cteneHun rmbkocTn poTopa Ha OCHOBE MHAOpMaLunmy 0
reoMeTpUYeCKMX M MaCcCOBbLIX XapakTepuCcTMKax potopa v NnpubnmanTenbHbIX CBeAEHUsIX O CBOMCTBax onop poTopa.

Bonee To4Hasi oueHKa AMHaMUYECKOro NoBeAeHust poTopa MOXeT OblTb MNonyYeHa Ha OCHOBE MaTemMaTtuy4eckoro
MOZENUPOBaHNA CUCTEMBI «POTOP — Onopa» NpU HanU4YUM NONHOW MHEPOPMaLMM O KOHCTPYKLMKW POTOpa, AUHAMUYE CKUX
XapakTepUCTMK NOALMIMHUKOB U KOPNYCOB NOALWUMNHUKOB.

C.2 MaTtemaTn4yeckoe moaenvmpoBaHue poTopa

OueHky coBCTBEHHbIX HYacTOT KoNeGaHui poTopa MOXHO NOMNy4NTh HA OCHOBE MaTeMaTUYECKOrO MOAENMPOBaHUSA
poTopa Mo ero MacCoBO-KECTKOCTHLIM U FrEOMETPUHECKUM XapaKTepucTukam. st 3Toro HeobXoaumMo 3HaHME OCHOBHBIX
napameTpoB, TAaKMX KaK pacCTosiHUe MeXAy LeHTpaMy No4WMIMHUKOBbIX OMNop, Macca poTopa, BHELWHUE QnaMeTpbl, onpe-
Jdensiolwme XeCcTKOCTb W pacnpeaenenne macc potopa. Ocoboe BHUMaHWe cnegyeT yaenuTe BO3MOXHOMY YBEMUYEHWIO
XKECTKOCTW MPU HaNU4MKW 3IIEMEHTOB POTOPA, HANPEeCCOBaHHbIX C NPYMEHeHNeM ropsiuei nocagku. Ons 6onbwei gocTo-
BEPHOCTW peaynbTaToOB MOAENVMPOBaHUS PEKOMEHAYETCH CPaBHUTL NEepByIo Moy konebaHuin poTopa co cBOGOAHbLIMM
KOHLaMmu, MOMyYeHHY0 Ha OCHOBE Pacu4eToOB, C pe3ynbTaTtaMu HATypHOro IKCMEpUMeHTa. XOpPOLWY anmnpoKCUMaLmio
kone6aHui poTopa co CBOBOAHBIMM KOHLL@MKU MOXKHO MOMNy4WTh, NOABECMB POTOP C NOMOLLLIO KpaHa U Bo3byauBs koneba-
HWS B TOPU3OHTaNBHOM HanpasneHuy,

C.3 OnwucaHve meTona

Ha ocHoBe maTemaTnueckon mogenu (cm. C.2) paccunTbiBalOT KpUTUUECKKE YacTOThl BpalleHns poTopa ¢ wap-
HUPHBLIM 3aKpenneHWeM KOHLUOB (B Ka4eCTBe Takoro NpeacTaBnsiioT poTop, MPOCTO ONUPaWMUACA CBOMMU KOHLAMU Ha
ONopbI € GECKOHEYHOM XECTKOCTBIO B paANanbHOM Hanpasnerm). OueHuBaloT XecTkocTb potopa S, Him, no dopmyne

S,=m, o, (1)

rae m,— macca poTopa, Kr;
©,4 — NepBas KPUTNYECKas 4acToTa BpalleHns poTopa C LapHUPHO ONMPaIoLLMMNCS KOHLLaMK, paa/c.

PaccunTbiBaloT NepByio, BTOPYIO U TPETHIO KPUTUYECKNE HACTOThl BPaLLEeHUs1 poTopa BO BCEM AnWanasoHe n3meHe-
HUA XKECTKOCTHN ONopbl (BKIIOYAIOLLEN XECTKOCTU NOALLMNHUKA M KOPMNYCa NoALWMINHUKA). HopMUpYIOT 3HaYeHWsA KecTKoC-
TV NOZLIMMHMUKOBOTO Y3Nna AeNeHNEM Ha KECTKOCTb poTopa. HopMupyIoT KpuTUUeckme YacToThl BpaLLEeHUs AefneHnem nx
Ha pabouyio NN MaKCUMarbHYIO YacToTy BpaleHusi potopa. CTpoaT rpacdukn 3aBUCUMOCTEN HOPMUPOBAHHBIX KPUTH-
YECKMX 4acToT BpaLEHUsi OT HOPMMUPOBAHHON XECTKOCTU NOAWNNHUKOBOIO Y3na, NPpUMepbl KOTOPbIX NOKa3aHbl Ha PUCYH-
kax C.1n C.2.

Y
5
f
4 //-
3 /
/ e
C——J
2 )
d
1 —
< %/
0 a 19
0,01 0,1 1 10 100 X

X — OTHOLLEHME eCTKOCTU NOALIMMHUKOBOTO Y3Na K )KeCTKOCTU poTopa; Y — OTHOLLEHWUE KPUTUHECKON HacTOThI BpaLLeHus K pabover

HacToTe BpalleHusi potopa; a — 1-adopma cobeTBeHHbIX konebaHwui xxecTkoro potopa; b — 2-adopma cobCTBEHHbIX KoneGaHui KecT-

KOro potopa; ¢ — 1-s1 moja uarubHbix konebanuin (HU3Kan XecTKkocTb onopsbl); d — 1-2 Moaa U3rnGHbIX koneGaHui (BbLICOKas XeCTKOCTb

onopsbl); € — 2-1 moga u3mbHbix konebanuii; f — 3-1 moga W3rMBHLIX KonebaHui; g — XEeCTKOCTb MACNAHOrO CNOA NOALWMWNHUKA;
h — pabouuit gMana3oH YacToT BpaleHus

PucyHok C.1 — lMonoxeHne KpMTUHECKMX |4acToT BpaLLeHUs ANA poTopa XecTKoro Tuna
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X — OTHOLWEHWE XeCTKOCTM NOALLUMHUKOBOIO y311a K XXECTKOCTU poTopa; Y — OTHOLLEHWUE KPUTUYECKON YacTOTbI BpaLLeHust K pabouen

4acrtoTe BpalleHus; a — 1-s1 popma cobCTBEHHbIX konebaHui xecTkoro potopa; b — 2-1 popma cobCcTBEHHbIX KonebaHWi XecTKoro

potopa; ¢ — 1-a moga usrnbHbix konebaHuii (HM3Kasn xecTkocTb onopbl); d — 1-s1 Moaa U3rMBHLIX KonebaHWI (BbICOKas XeCTKOCTb Orno-

pbl); € — 2-51 Mopa u3rubHbix konebanui; f — 3-1 moaa M3rnBHLIX konebaHuii; g — XeCTKOCTb MACNAHOTO CNOSA NOAWWNHUKA; h — pabo-
YuI AMana3oH 4acToT BpaLleHus

PucyHok C.2 — NonoxeHne KpUTUHeCKMX HacToT BpalweHust Ans potopa rnbkoro tuna

Ha pucyHkax C.1 n C.2 nameHeHus nepeon, BTOPON U TPETbEN KPUTUYECKUX HaCTOT BpaLLeHUs n3obpaxxeHbl NHU-
amu a—d, b—e u c—f cootBeTCTBEHHO. O6GLIYHO BCNEACTBNE aCUMMETPUN XKECTKOCTU MACNAHOIO Cros B NOALWNNHUKE U
KOHCTPYKLMW NOALWMIMHUKOBOW OMOPbI AN Pa3HbiX HaNPaBneHnn Kaxaas KpuTudeckas 4actoTa BpaweHus «pacuienns-
eTCs1» Ha napy KpUTUHECKNX YacToT, COOTBETCTBYIOWMX Pa3HbIM 3HAYEHUSIM XKECTKOCTU OMnopbl B ABYX B3aUMHO NepneH-
OVKYNSIPHBIX HAnNpaeneHnsx, 0gHako 34ecb Ana NPOCTOTHI aHanu3a onopbl NpeanonaraT M3oTponHeiMu. Mpu manown
XEeCTKOCTM OMopbl ABe HU3LWKe MoAb! konebaHuii cooTBETCTBYIOT kKornebaHWsIM XXeCTKOro poTopa, a TpeTbs COOTBETCTBY-
eT Nepeor moae M3rnbHbIX kornebaHuii. POTOp Ha XeCTKUX onopax UMeeT TONbKO COBCTBEHHbIE MOAbI M3rMBHBbIX kKoneba-
HVI. Ecnn npubnunkeHHO M3BECTHa XEeCTKOCTb MACHsIHOTO Crosli NOAWWNHMKA, TO ee CNeayeT ykasaTbh Ha rpadmuke,
NOCKOIbKY OHa COOTBETCTBYET MaKCUMAaribHO AOCTMKUMOM XKECTKOCTU ONOPbI. Y MHOMMX MallMH MUKOBbLIE 3HAYEHUSA Korne-
GaHuii Ha KPUTUYECKUX YacToTax BpalLeHusi HabnogalT BO BpEMs! pa3roHa v BbiGera, YTto rno3sosnsieT nony4mtb npuonu-
JKEHHYIO OLIeHKY XeCTKOCTM OMnopbl.

C.4 OnpepeneHue TMNa potopa

HaHHble, NpegcTaBneHHble Ha pucyHke C.1, xapakTepHbl A4Sl poTopa, KOTOpLIN B paboumnx ycrnoBusiX NposiBrsieT
cebs KaK poTop XeCTKOro TUna. M Npu HM3KOM, U NPU BLICOKOW XKECTKOCTU ONOPbl 3HAYEHUA NepBON COGCTBEHHON YacTOThbI
n3rnbHeIX konebaHmi (y4acTku ¢ 1 d COOTBETCTBEHHO) NeXart Boile paboyero gnanasoHa 4YacTor Bpawenus. B ananaso-
He, rae XeCTKOCTb OMNopbl NULLb HEMHOTVMM MEHbLLE XEeCTKOCTU poTopa, 6bis1o 6bl BO3MOXHO NPOSIBNEHWE HEKOTOPOro
BMUAHNA M3rMGHbIX konebaHuii Ha avHamuky potopa. OpHako ansi npumepa Ha pucyHke C.1 aTo He nmeeT MecrTa,
NOCKOMBKY YKa3aHHbIN AMana3oH NeXUT Bbile XeCTKOCTU MacrsiHOro cnosi. Ha npakTnke XecTkocTb poTopa MHOIO Gornb-
L€ >KeCTKOCTM ero onopbl, NO3TOMy NposiBrieHne n3rmbHeix konebanun 6yaet MUHUMaNbHBIM.

Ecnn kpuBble M3MEHEHNs KPMTUUECKMX 4acTOT epalieHusi NogobHbl NokasaHHbIM Ha pucyHke C.2, TO AaHHbIN
poTtop cumTatoT rmbkum. [Ins mawmH ¢ XecTKON onopon Nepeasi KpMTUYECKasi YacToTa BpaweHus (y4acTok d) NeXnuT Huxe
pabouyei 4acToThbl BpalLeHnusi pOTopa, a NpU HU3KOW KEeCTKOCTU OMnopbl CODCTBEHHAA 4acToTa NEPBON MOAbI U3TMGHBLIX
kone6aHui (y4acTok C) NexuT 4OCTaToO4HO 61n3Ko K paboyen yactoTe, UTOObl OKa3biBaTb BNUAHWE HA QUHAMKKY POTOpPA.

C.5 [QononHuTenbHbIe 3aMeYaHus

PaccMoTpeHHBI MeToA UCXoamT 13 NpeanonoXeHns, 06bI4HO BLINOMHSAEMOrO AN KPYNHLIX POTOPHBIX CUCTEM, YTO
onopbl poTopa BbIGMPaloT € yHeTOM KX XecTKOCTU. OH HE NPUMEHUM, €CIK ONOoPbl BbIBUPAIOT TONBKO € yHETOM NOAAEPKM-
Baemol macchl potopa (B psige cnyyaeB fgaxe 3acTaeBnssa ux pabortatb B pexumme pesoHaHca). OgHako ecnu meton
MCNonb3yI0T AN KPYMHbIX CTALMOHAPHbIX ra3oBbiX TYPOUH, Y KOTOPbIX B COCTaB NOALWWNHUKOBOM ONOPbLI BXOAUT KOPNYC
TYpPOMHbI, TO OH NMO3BOMSIET NPaBUMBbHO UAEHTUDULMPOBATL GONBLIMHCTBO POTOPOB, KOTOPbIE HA paGoyen 1acToTe Bpa-
LLeHMS1 NPOSIBNSIIOT CBOWMCTBA rTMOKOro poTopa.

C.6 lMpomexyTouHble cny4yamn

PaccmoTpeHHbIN MeTog no3BonsieT naeHtMdpuumpoBaTte TUN poTOpa, €CrM OH OTYETNUBO NPOABNSET CBOWCTBA
nnbo xecTtkoro, Nn6o rmbkoro potopa. OgHaKo ANA psAa POTOPOB XapaKTepHO HEKOTOPOE NPOMEXYTOHHOE NoBeAeHNE.
Ecnu u3BecTHbl AMHaAMUYECKME XapaKTEepUCTUKU ONOp, TO ANA TaKUMX POTOPOB MPUMEHSIOT MEeToh, ONUCaHHLIN B
OCT 31320, npunoxenue E, B koTOpOM paccmatpuBaloT peakumio Ha gobasneHme npobHbIX Macc nocepeanHe potopa u
B6nu3m ero uand.
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Mpunoxenne OA
(cnpaBo4HoOeE)

CBefileHUA 0 COOTBETCTBUU CChITOMHbIX HaLMOHalbHbLIX U MEXrocyaapcTBeHHbIX CTaHA4apToOB
MeXayHapogHbIM CTaHaapTaM, MCNONb30BaHHbIM B KavecTBe CCbINTOYHbIX B NPpUMEHEHHOM
MeXAyHapoAHOM cTaHAapTe

Ta6nwuuya QA1

0O60o3Ha4YeHUe CCbINOYHOTO

HALMOHANLHOIO, Crenen 0603Ha4eHEe 1 HAUMEHOBAHNE CCLITOYHOIO MEXAyHAapPOAHOro cTaHaapTa
COOTBETCTBUA
MEeXrocyjapcTBEHHOro craHgapTa

FOCT P NCO 20806—2007 IDT NCO 20806:2004 Bubpaums. Kputepum n mepbl 6€30nacHOCTH Npu
GanaHCcUpOBKe Ha MecTe poTopoB GOMbLUMX U CPedHNX Pa3MepoB

FOCT UCO 1940-1—2007 IDT MCO 1940-1:2003 Bnbpauusi. TpeboeaHusi K ka4ecTBy DanaHCUpoB-
KW XecTkux poTtopoB. Yacte 1. OnpegeneHue gonyctnMoro gucba-
naHca

FOCT UCO 1940-2—99 IDT MCO 1940-2:1997 Bnbpauusi. TpeboeaHus Kk ka4ecTBy GanaHCcUpoB-
KW XeCTKUX poTopoB. YacTb 2. MorpewHocty 6anaHcnpoBKy

FOCT NCO 7919-1—2002 IDT NCO 7919-1:1996 Bubpauma mawunH 6e3 Bo3BpaTHO-NOCTYNAaTENb-
HOrO ABWXEHUsl. MamepeHusi Ha Bpalalowmxcst Banax u Kputepmm
oueHKkK cocTosHUs, YacTb 1. Oblee pykoBOACTBO

FOCT UCO 7919-3—2002 NEQ NCO 7919-3:2009 Bubpaums. OueHka COCTOSIHUS MaLUMH NO pe3yib-
Tatam maMmepeHuin Bubpauum Bpawatowmxcs Banos. Yacte 3. MNpo-
MbILLIIEHHBIE MALLUMHHbIE KOMIIIEKCI

[OCT NCO 7919-4—2002 NEQ UCO 7919-4:2009 Bn6paums. OueHka COCTOSIHUS MaLLUWH MO pe3yrib-
TaTaMm namepenni Bubpaumn Bpawatolmxcs Banos. Yacrtb 4. ['aso-
TYPOWHHbBIE arperathbl C XXUAKOCTHBIMW MOALMMHUKaMU

FOCT UCO 10816-1—97 IDT MUCO 10816-1:1995 Bnbpaums. OueHka COCTOSIHASI MaLLWH MO pe-
3ynbTataMm u3mepeHuii Bubpauum Ha HeBpalLAIoLMXCS YacTsiX.
YacTtb 1. Obwee pykoBoACTBO

FOCT UCO 10816-3—2002 IDT MNCO 10816-3:2009 Bubpaumsi. KOHTponb COCTOSIHUSL MALLKMH MO pe-
3ynbTataMm uamepeHui BubpauumM Ha HeBpaLLAIoLMXCS YacTsiX.
Yactb 3. MpombiwneHHble MalnHbl HOMUHAIIBHOW MOLLHOCTBLIO 60-
nee 15 kBT M HOMMHANBHOI CKOPOCTBIO OT 120 A0 15000 MuH ™"

FOCT NCO 10816-4—2002 IDT MCO 10816-4:2009 Bubpaumsi. KOHTpONb COCTOSHWA MaLLMH MO pe-
3ynbTataMm M3amepeHui BubpauuyM Ha HeBpaLLAIoLMXCS YacTAX.
Yacrb 4. a30TypbuHHbIE arperaThbl € >KMAKOCTHLIMU NOALLMITHUKAMM

FOCT 19534—74 NEQ MCO 1925:2001 Bubpauus. banaHcupoBka. CnoBapb

FOCT 20076—2007 MOD MCO 2953:1999 Bubpauusi. CtaHkum GanaHcMpOBO4Hble. XapakTe-
PUCTUKM U METOALI UX NPOBEPKU

FOCT 24346—80 NEQ NCO 2041:2009 Bnbpauus, yaap n KOHTPONb TEXHUYECKOrO COCTOS-
Husi. Cnosapb

FOCT 25364—97 NEQ MCO 10816-2:2009 Bubpauuns. KOHTporb COCTOSIHMA MalUWH Mo pe-

3ynbTaTaM KamepeHuin BubpauuM Ha HeBpal@WMXCs YacTsX.
YacTtb 2. CTaumoHapHbie napoBble TypOVHbI U reHepaTopbl MOLWHOC-
Tbto 6onee 50 MBT 1 HOMMHanNbHOW ckopocTbio 1500, 1800, 3000 n
3600 MuH™"
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OkonyaHue mabnuyst [A.1

rocT P 53578—2009

0603HaYeHWEe CCINOYHOrO

HauWoHanbHOro Crenens 0603Ha4YeHe U HaMMEHOBaHWE CCbINMOYHOro Me HapoaHOro craHgapTta
’ COOTBETCTBUA KOyHapon| nap
MEXrocynapCTBEHHOro craHaapTa
FOCT 27165—97 NEQ NCO 7919-2:2009 Bubpaums. OueHka COCTOAHUA MaLLKH MO pe3ynb-
TaTam namepeHuin BuGpaumm Bpallatowmxcs eanos. Yacte 2. Crauu-
OHapHble NapoBble TYPOWHbI M TreHepaTopbl MOLWHOCTbIO Gonee
50 MBT 1 HoMmMHaneHOM ckopocTbio 1500, 1800, 3000 n 3600 MuH""
FOCT 28989—91 NEQ MCO 3719:1994 Bubpauusi. Cumeornbl Ha 6anaHCMPOBOYHBIX CTaH-
KaxX U UHCTPYMEHTe
OCT 31186—2002 MOD NCO 10814:1996 Bubpauusi. [NogeepxeHHOCTb N YyBCTBUTENBHOCTb
MalvH K gucbanaHcy
FOCT 31320—2006 MOD NCO 11342:1998 Bubpauusi. Metoasl U KpuTepun BanaHCUpOBKU
MOKNX pOTOPOB
FOCT 31321—20086 MOD MCO 7475:2002 Bubpauusi. CtaHku GanaHcupoBodHble. Orpaxae-
HWA 1 Opyrve cpeacTBa 3auThl B MeCTax UamepeHuii
FOCT 31322—2006 MOD NCO 8821:1989 Bubpauwns. banaHcupoeka. Cornawexve 06 yvete

BMNUSIHWS LIMOHKM Npu GanaHcupoBKe BaroB U HacaXyBaeMbIX AeTa-
nen

Mpwnmedanune—B HacTosiwel TabnuLe NCnoNb30BaHs! CriedyoLwne yCrnoBHble 0603HaueHsa cTeneHn co-

OTBETCTBUA CTaHAAPTOB:

- IDT — ngeHTu4YHble CTaHaapThl;

- MOD — moagntunumupoBaHHble cTaHaapThl;
- NEQ — HeaKkBuBaneHTHble cTaHdapTbl.
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YOK 534.322.3.08:006.354 OKC 21.120.40 T59

KntoueBble crnosa: GanaHcuMpoBka, cTaHaapT, MeTo 6anaHcUpoBKU, TUM poTopa, AucbanaHc, AonycTUMbIA
aucbanaHc
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