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MNpeancnoeue

Lenu v npuHuMnel cTadgapTriagin B Pocchinckoil ®egepauuni yectaHeBneHel PegepantHelM 3aKOHOM
oT 27 gexkabpa 2002 r. Ne 184-03 «O TexHUYeCKOM PETyIIMPoBaHUA», a NPaBuia NPUMEHEHWA HaLMOHANEHBIX
cTaHaaptToe Poccninckoin Pegepaumm — MOCT P 1.0—2004 «Crangaptusauua B Poccniicken Pegepauuu.
OCHOBHBEIE MNONCXKEHUA»

CeeaeHMA o cTaHgapTe

1 MOArOTOBNEH ABTOHOMHGHA HEKOMMepYecKo opraHusaumneld «HaydHo-uccneaoBaTeNLCKUIA
LEeHTP KOHTPOMS U AWarHOCT UK TeXHUYeckux cuctem» (AHO «HWL KO ») Ha ocHoRe coBCTREHHOMS ayTEHTHUY-
Horo NepeBoda cTaHAapTa, YKasaHHoero B NnyHkTe 4

2 BHECEH TexHu4eckMM KoMuTETeM Mo cTaHaapTuaaunn TK 183 «Bubpauna, yaap v KOHTPOMbL TEXHK-
YECKOro COCTCAHUAR

3 YTBEPXOEH W BBEOQEH B OEMCTBME Mpukaszom deaepanbHOra areHTcTBa No TeXHUYECKOMY
perynipeBaHuic U MeTpoenarii ot 15 gekabps 2009 r. Ne 875-cT

4 Hactoawumi cTaHdapT ABNAeTCA MCAUDULMPOBAHHBIM MO OTHOLLEHWIG K MEXAYHARCAHOMY cTaHaap-
¥ UCO 19499:2007 «Bubpauunsa. BanaHcupoeka. PyKOBOACTBO NO NpMMEHeHUIo cTaHgapToR B obnacTu
BanaHcupoeku» (ISO 19499:2007 «Mechanical vibration — Balancing — Guidance on the use and
application of balancing standards») nyTem n3meHeHWUH CCRINCK, KOTopble BhlAeNeHbl B TEKCTE KYpCHBOM. BHe-
CeHWe YKa3aHHbIX TEXHWMECKAX OTKNCHEHWIA HANPAaBAeHo Ha yyeT uenecocOpazHocT NCNoNb30BaHNUA CCbl-
MCYHBIX  HALWCHAIBHBIX W MEXIoCYQapCTBEHHBbIX CTaHAapTOB BMECTO CCbIOMHBIX  MedOyHapoaHbix
cTaHaapToB

5 BBE/JEH BINEPBGIE

HMHbopmayus 06 usmMereRusix K HacmosiieMy cmanfapmy nybnukyemcs @ exe200H0 u30agasemom
ykazamene «HaluorankHele cmaHdapmely, 8 MEeKCm U3MEHeRULl U NoNpasoKk — & exxeMecayHo u3dasae-
MbiX UHDOPMaULOHHBIX Ykasamensax «HauloransHbie cmanfapmets. B criydae nepecMompa (3amMensi) unu
omMeHb! Hacmosiiezo cmandapma coomeememayiotiee yeedomneHue Bybem onybriukceansc 8§ exemMecsd-
Ho u30asaemom UHbOpMAaLLIOHHOM Ykaszamene «HauuonancHbie cmandapmeoy. Coomsememsyiolias
uHthopMauus, yeedoMIeHUe U MEKCMbl pasMetiaromesd makxe e UHhopMallcHHod cucmeme obilezo
nonb308anlis — Ha oghuuuancHoM calime DedepalbHO2G a26HIMCMBa NG MEXHUYECKOMY PE2YUPGBaHLIO U
Mempono2aut 8 cemu UrmepHem

© CranpaapTuHdgopmM, 2011

HacToAawmiA cTaHaapT He MOXeT ObITb NMOJNTHOCTBIC MI HAacTUHHO BOCTIPOM3BEOEH, TUPaKIPORaH U pac-
MpOCTPaHEH B kadecTBe oMUMANBHOIO N3gaHna 6es paspelwenns PedepansHOro areHTCTBa Mo TeXHUHecKo-
MY PEryIIMPOBAHNI0 U METPOIOTUK
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BeeneHue

MpY KOHCTPYWUPORAHUA U TEXHUYECKSM 0BCIYKNBEHAA MALLWH BaXXHO He ACNyCKaTh CREepX onpeaeneH-
HbIX Npeaenos Bubpauuie, oBycnogneHHyie auchanaHcoM BpallalLLerocs poTopa, NoCKoNbKyY Takan subpa-
LKsl  okasbiBaeT HeGnarenpusaTHoEe BOAEWCTBUME KaK Ha MaWwHy, Tak W, nepefaRasack 4epes
MpUceeAUHEHHEIE KOHCTPYKUAW, Ha YenoBeKa.

B HacToAwem cTaHaapTe npueedeH obzop MeTOO0B, WCMONbL3YEMEIX ANS YMeHblleHWsa aucbanaHea
poTopa (GanaHoUpoeBKK), KOTOPLIE YCTAHGBNEHB! APYTMMU HaUWOHANBHLIMKY CTaHaaRTaMu, ¢ Lenbio obner-
yYnTh BEIGOP MeToaa, HauBonee NoaxoAsaLero B KOHKPETHOR cUTyaLu.

o cpaBHEHWO C NPUMEHEHHBIM MEXOYHaPCAHeIM cTangapTom MCO 19499:2007 B HacTOAWEM CTaH-
AapTe 0630p METCACE BLINOMNHEH He MO MeXAyHAapoAHbIM, @ No COOTBETCTBYIOWMM UM (MOSHTMHHEIM MK
MOONUUMPOBAHHBIM) HAUMOHANBHEIM 1M MEeXrocygapCTBeHHbIM cTaHgapTam. CeBegeHna © COOTBETCTEBUM
CCBINCYHBIX HALUMOHANBHBIX MU MEXTOCYAAPCTBEHHBIX CTAaHAAPTOE MEMOYHAPCAHBIM CTaHAapTamM, UCNOSb30-
BaHHBIM B KadecTee ccelnovHblx B MCO 19499:2007, npvBedeHbl B AONONHATENEHOM NpUNoxeHud OA.
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HAUUWOHANBHBLIA CTAHOAPT POCCMUCKOW SEOEPALWUMHU

Bubpauun
BANAHCHUPOBKA
PyKOBOACTBO NO NPUMEHEHWIO CTAHAAPTOB B 0GNacTH 6anaHCMPOBKX

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

Hata eBegeHna — 2011—01—01

1 O6nacTb NnpUMMeHeHunA

HacToawmMiA ctaHgapT ycTaHaenueaeT oblee pykoBOLCTBO MO NpuHUMNaM BanaHCUpPOBKM MaLMH W
MCMONbIOBAHMID AM1A 3TWX LENend MeTOA40B, YCTAHOBNEHHBIX B MEXrOoCygapCTBEHHBIX CTaHdapTax U Haumo-
HanbHBIX cTaHgapTax Poccuinckoin Pegepauni.

2 HopmaTMBHLIE CChINKK

B HacToAwem cTaHgapTe UCMCL30BAHE HOPMATUBHBIE CChISNIKA Ha cledyrolwmne CTaHg4apThl:

MOCT P NCO 20806—2007 Bubpauuwa. BanaHcupoBRka Ha MecTe POTopoR GONbLUMX WU CpeaAHUX pas-
MepoB. Kputepun 1 mepbl 6830nacHGCTH

rOCT NCO 1940-1—2007 Bubpauwsi. TpeboRaHna Kk kadecTBy BanaHCMPOBKW KECTKUX DOTOROB.
YacTk 1. OnpegeneHve aonyctumoro aucbanaHca

FOCT UCO 1940-2—99 Bubpauua. TpeboBaHWA K KadecTBY BanaHCUMPOBKWA XECTKMX POTOPOB.
YacTk 2. Y4eT norpellHocTei oUeHk ocTaTtodHore gucbanaxca

rOCT MCO 7919-1—2002 Bubpauwnsa. KoHTpON: COCTOSHMA MaluH N0 peaynsTaTtam U3MepeHun
BMBpaUM Ha Bpawawllkxea sanax. Obwme TpebopaHuaA

roCT MCO 7919-3—2002 Bubpauwa. KoHTponb cOCTOAHWMA MalvH No peaynbTaTam W3MepeHun
BuBpauunn Ha BpawaloMxcs Banax. MNMpoMbllUneHHbIE MALIMHHBLIE KOMANEKSH

FrOCT UCO 7919-4—2002 Bubpauwnsa. KoHTpons COCTOSHMA MalWH N0 peaynsTaTtam U3MepeHui
BrMOpaUnn Ha Bpawawwnxcsa Banax. [asoTypbyHHEIE arperaTel

rOCT UCO 10816-1—97 Bubpaunsa. KoHTpoNb COCTOAHMA MALLWH NO peayrbTartamM W3mMepeHnia Bro-
paUMKn Ha HeBpaLwawwmxea vactax. Yacte 1. Obwue TpeboBaHWa

rOCT MCO 10816-3—2002 Bubpauus. KoHTponb CoCTOAHWA MallWH No pesynbLTaTaM M3MepeHui
BUBpauuK Ha HespawakliMxea Jactax. Yacts 3. MpomeilneHHble MalWHLI HOMWHAMBHOA MOLHGGTBIG
Gonee 15 KBT M HOMUHANBHOW ckopooThio oT 120 Ao 15000 MuH~"

rOCT MCO 10816-4—2002 Bubpaums. KOHTpOMNb COCTOAHMA MalWH N0 peaynsTaTtam U3MepeHui
BMOpaLMM Ha HeBpaLLALWMXca YacTsax. HacTe 4. MasoTypOuHHbIE yCTaHOBKK

MOCT 19534—74 BanaHcupoBKa Bpawarowmxcd 1en. TepMUHbI

MOCT 20076—2007 (MCO 2953:1999) Bubpauwnsi. CTaHkm GanaHCcMpoBOYHBIE. XapakTepUCTUKA K
METG{bl UX NPCREPKA

MOCT 24346—80 Bubpauua. TepMuHel M onpeaeneHnst

FOCT 25364—97 ArperaTel NnapoTypbWHHEIE CTaLMoHapHbIe. Hopmbl BuBpaumi onep Bancnpoeogos
1 oBWme TpeboBaHMA K NPOBEAEHNID N3MEepREHUA

FOCT 27165—97 ArperaTtel napoTypbWHHEIE CcTalMoHapHele. Hopmel BMOpauun BanonpoBOdOB M
oBbw e TpeboBaHMA K NPOBEIEHNH U3MEPeH 1id

WUz2paHwve opuurnaneHoe
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FOCT 28989—91 (MCO 3719—82) Crankm banaHcnpoBodHble. CUMBO/BI HA NaHenax yrpaeneHus

FOCT 31186—2002 (MCO 10814:1996) Bubpauuns. MNogBepkeHHOCTb U YyBCTBMTEIbHOCTE MaLlWH K
aucbanaHcy

rOCT 31320—2006 (MCO 11342:1998) Bubpauuna. Metoabl 1 KpuTepuia BanaHCUpoBKK MMBKIMX poTo-
POB

MOCT 31321—2006 (MCO 7475:2002) Bubpauusn. CtaHku BanaHcuporodHele. OrpaxaeHusa u apy-
rme cpeficTBa 3alUThl

FOCT 31322—2006 (NCO 8821:1989) Bubpaunsd. TpeboBaHnd K BanaHCUMpOBKe 2NeMeHTOR poTopa,
cobupaemblx ¢ NOMOLUBKS LUMOHKK

MpumeyaHnue—Tpn NoNb3CBAHNMKY HACTOALWMM CTAHOAPRTOM UenecoobpasHo NPoBEpUTE JEACTBNE CCbINoY-
HbIX CTAHAAPTOB B MHOPMALUMOHHOW crcTemMe OBLWEro Nonb3oBaHWa — Ha odunuMansHom caTe PeaspanbHoOro areHT-
CTB& NO TEXHUMECKOMY PErYNMPOBAHWIO M METPONOTMK B CETH VIHTEPHET MK NO £XerofHo 3AAaBaeMOMY MHDOPMALMOHHO-
My ykalareno «HauwoHansHbe CTaHAAPTE», KOTOPBIA onyGNvKoBaH No cocTosHMIG HA 1 AHBAPS TeKYLWero roga, v no
COOTBETCTBYILLVM EXEeMECaYHD M3AaBaemMbliM MHPOPMALWMOHHLIM YKazaTensm, onybnukoranHbIM B Tekywem rogy. Ecnn
CCLINOYHBIV GTAHAAPT 3aMeHEH (M3MeHEH), TO NPK NONBE30BaHKW HACTOAWMM CTaHOAPTOM CnedyeT PyKOBOACTBOBATLCA 3a-
MEHSCWMM {M3MEHEHHBIM) cTaHgapToM. Ecnun ceuinoyHblil cTaHaapT oTMeHeH Be3 3aMeHbl, TO MONOKEHKUE, B KOTOPOM Aa-
Ha CChINK& Ha Hero, NPMMEHAESTCSH B YaCTH, HE 3aTparmBacLlel 3Ty CCbINKy.

3 TepMuWHbI M onpefeneHus

B HacTosleM cTaHaapTe NpuMeHeHbl TepMUHEel no FOCT 19534 w FOCT 24346.

4 AOucbanaHc poTopa

4.1 ObWwme nonoxkeHUA

BanaHcuposka npegctasnaeT coboi NpoLece NPOBEPKA pacnpedeneHVs Mace poTepa (BpallarLyeincs
Aetanu) u, npu HeoBXo4NMMOCTW, UBMEHEHWS 3TCre pacnpegeneHnus TakuM oBpasom, 4Tobbl yaoBNeTBOPUTE
TpeboBaHnAM K gonycTumomy ancbanaxcy.

MpuinHamn AucbanaHca MoryT ObITb HeOAHOPOAHGCTE MaTeprana paTopa, NorpellHocTH UaroTosne-
HUA 1 c6OPKA, N3HOC Y3NOB, OCeAaHKE HA POTOPE 3arPAHAILLMX YACTUL, M3MEHEHWE COCTOSHWA POTOPRA BO
Bpemsi paboTel MalWHLI M Ap. BaxHo noHMMaTs, uTo niobGoMy, Aake cepUAHO NPOU3BOAUMOMY PGTORY NPUCY-
We cobeTReHHOe pacnpefeneHue Mace, T. €. coBCTBEHHBIR AucHanaHce.

Hoeble poTopel Nepen ycTaHOBKOH B MallnHy oBkIMHO noagsepraoT 6anaHcMposke Ha GanaHonpoBoY-
HOM CTaHKe U3reTOBUTENS MallWMHEl. PaTop nocne peMoHTa Talkke MoXeT ObiTb NpeaABapuTensHO ypaBHoBe-
WeH Ha GanaHCUPOBCUYHOM CTaHKe, a B CMydvae OTCYTCTBUA Heobxoaumore obopyaoBaHua — Ha MecTe
ycTaHoBkK (M. FOCT P MCO 20866). B nocneagHem cnydae poTop ycTaHaBNUBaOT B COBCTBEHHLIE NOALLIAM-
HUKU 1 COEAUHSIIOT ¢ MPUBCACM MALLUHBI.

Mp BpaleHMn HeypaBHOBELLEHHOre poTopa Ha 6anaHCUpOBOYMHOM CTaHKe MM Ha MecTe YCTAaHOBKM
BO3HMKaeT LueHTpoebexHan cina, KoTopas, B CBOKS OYepefs, Bbi3blBAeT AWHAMUYECKYH peaku e onop poTo-
pa. Mo pesynbTataMm UsMepeHUi C NOMOLLBIC AAaTYMKOB CUMbI, YCTAHOBNEHHBIX Ha KOpMycax NOALWMWMHUKOR,
WK € MOMOLLBIC 4aTHAKOB BUBPALMM, YCTAHOBIEHHBIX A8 N3MepeHui kenebaHuiA onopel UK Bana poTopa,
paccYMTLIBAOT Macckl poTopa, KoTopble Heobxoaume A06aBMTL, yAanuTe WKW NepemMecTuTe B Npouecce
BanaHcupoBkK. B 2aBncuMocTH oT 3agaq BanaHCcMpoBKA ee OCYLECTBNAKCT B 0QHON, ABYX unv Bonee nnoc-
KOCTAX KOPPEKLN.

4.2 PacnpepeneHue guchanaHcoB

AucBanaHc poTopa MOKET BhITh ONUGAH COBOKYNHOCTLIC BECKOHEUHOTo YMCNa BEKTOPOB AucbanaHcos,
pacnpeaeneHHLIX BAoNb oW poTopa. Ecnu poTop NpeacTasuTb B BUAS MOAENW GO COCResTOMEHHBIMN Napa-
MeTpamy, To AucbanaHe MOXHG NPEACTaBUTL B BWAE KOHEYHOTS YNCNA BEKTOPGE ANcHanaHcoB ¢ pasHbIMU
3HauYeHUsIMK 1 (haseBeEIMU yrNamu (yrnamiu gucbanaHca), Kak nokasaHo Ha pUcyHke 1.

MaeansHo ypaBHoBELWEHHBIW pOTOR MOXET BbiTs NONy4YeH KOMNeHcaLUel Bcex BeKTopos gucbanaHcos
B NJICCKOGCTAX, TAE OHU pacnonoxeHel. Ha npaktike namepwTe ancbanaHckl, COOTBETCTBYOLWME OTANBHBIM
4acTAM poTepa, HEeBO3MOKHO. Kpome Tero, B aToMm, Kak Npasunio, HeT HeobxoedaumocTh. MiHdopmauma ¢ pac-
npegeneHuy gucbanaHces, Tpebyemad 4na BanaHcVpeBKA poTopa, crpegendeT MeToq BanaHCMpoBK.

2
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PrcyHok 1 — PacnpegeneHue NoOKaneHsIX gncfanaHcos poTopa, MogenupyeMoro gecaTbio PacnonoXeHHbIMK BAOE
OCHM pOTOPAa MaCccamK, NNOCKOCTY BPALWEHWS KOTOPLBIX NEPNEHOUKYMAPHEI K OCH poTopa

4.3 MpepctaBneHue gucbanaHca

AucbanaHc poTopa moxeT OblTe NpeacTaBieH B Blge:

a) rnaeHore BekTopa AucbanaHcos U,, npeactTasnaowere cobol BEKTOPHYI0 CyMMY BceX AuctanaH-
COB, pacnpedeneHHLIX BAGTL OCKU pPoTOpRA;

b} rnaeHorc momeHTa avcBanaHcoB ,E} npeacTapnslcLers cobol BEKTOPHYH CYMMY BCEX MOMEHTOR
aucBanaHcos, pacnpedeneHHbIX BAOMbL OCK poTopa, 6THOCWTENLHO NPOU3BOMLHO BhIBPAHHOW MMOCKOCTK
rMaBHOro BekTopa AncbanaHcos;

c) mogansHore gucbanaHca U, npegacraenawwero cobon gucbanaHc, pacnpedeneHHbld BACb OCK

poTopa TakuM 0BRA3oM, YTG GH BNUAET TOMLKO Ha A-10 Moy kenebaHui poTopa B NOALLMIHAKORLIX OnNapax.

MaTemaTtudeckoe W rpacnyeckoe onucaHue anucbanaHcoB yKkasaHHbIX BUOOR MpUBEdeHC B NpUIioxe-
HUK A

Mpumedanune—NaeHbId BEKTOP AMCHANAHCOR W MABHBLIK MOMEHT ANCHANAHCOB COBMECTHO XapakTepuayioT
AVHEMUYECKY O HeYPaBHOBELWEHHOCTE POTOPA, KOTOPaa MOXKET BbiTe NpedcTaBneHa Napoi gnchanaHcos B ABYX NPOKU3-
BOSNBHO BbIBPaHHEIX NNOCKOCTAX, NEPNEHANKYNAPHBIX K OCK POTOPA.

5 OuHamuueckoe noBefeHUe POTOPOR

5.1 ObWwMe nonoxkeHUA

Ha npaktuke ¢BbIMHO BCE POTOPLI GTHOCAT K OAHOMY U3 ABYX TWMOR: XKECTKUA unu rubkii. MeTtoghl
HanaHCUPORKA POTOPOB 3TUX TUNGE NpueeaeHbl B FOCT MCO 1840-1 v FOCT 371320 (oM. Tabnuuy 1).

OgHako pasfgeneHne poTCPOB Ha ABa YKa2aHHBIX TNa AengeTca D01bWMM YIPOWEHWEM, YTO MOMET
MPYMBECTA K HEBEPHOMY NpeacTaBMeHnte, 4 T0 MeTod BanaHCUPOBKA pOTOPa 3aBUCUT TOMBKO OT KOHCTPYKLUMK
nocneaHero.

XoTta gncbanaHc ABNAETCA CBOWCTBOM pOTOpPa, AMHAMWYECKOEe MOBEAeHWe poTepa B HOPMANbHBIX
yCIoBUAX paboThl 3aBNCAT TaKHKe OT AMHAMUYECKUX CBOACTE NOALWWIHMKOBCTO Y3a (NoAWKnIHIKA U Kopryca
NoAWWIHKMKE), @ Takke OT YacTOThl BpaleHisa poTopa. Bonee Toro, Ha Boibop MeTeda BaNaHCUPOBKM MOTYT
MOBMUATE TAKKE YCTAHOBMNEHHEIE TpeboBaHNA K KavecTBy DanaHCUPOBKM M HAYanbHOe pacnpegenexHne aumc-
BanaHcoe poTopa (cM. Tabnuuy 1).
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Tabnuua 1 —TlpuMepel U3MEPASMEIX NAPaMETPOB W BUAOE M3MEPEHHMIA

MOREOEHAE DOTODA Novme CrannanT MeTog BanaHcupoBkn (NaTWHEKWE ByKBbI YKa3bIBAIOT
ASHIE poTap pumep Aap meToz no FOCT 31320)
HKectkuih potop Pucyrok 4 a) | FOCT UCO 1940-1 OpHo- M ABYXNNOCKOCTHaA banaHcMpoBka?
Mvbkmia potop Pucyrok 4 b) MeToas BanaHCHpPOBKY HA HWAKOW YacToTe Bpa-
wenus {A—F)
BanaHcUpoBKa Ha HECKONMBKWX 4acToTax Bpalle-
FOCT 31320 P paw
Hua (G)
BanaHcupoeka Ha ogHon (0BeiMHO, paboyeld) yac-
ToTe Bpawenns {H)
Potop ¢ ynpyrumm ane-| PucyHok 4 ) BanaHcupoBka Ha MKCHPOBaHHOW 4acToTe Bpa-
MEHTaMKH weHus {1}
Potop ¢ snemedtamn ¢| PucyHok 4 d) lNocaaka snemMeHToR POTOPA B CBOE NONGHEHWe
W3MeHALW e CA NOCaaKo Ha BLICOKOW YacToTe BpalweHua ©

2 0gHo- M ABYXNMOCKOCTHAaA BANAHCUPOBKY YMEHEBLWAKT MMaBHbIA BEKTOR AWCHAaNaHCOR W MMABHBIA MOMEHT OWUC-
BanaHcos.

BB FOCT 31320 Tepmun «ruBknii pOTOR» MCNONL3ORAH AN ONPEASNEHNA POTOPA, NPOSRMSIOWETO B AVHAMY-
“ECKOM NOBEASHWWM CROMCTRA rMGKOro poTopa; potopa ¢ ynpyruuMm SNeMeHTamMy M POTORA C 3NEMEHTAMM, M3MEHFAIOLLN-
MY CBOK NOCAAKY BO BPEMS BPALLEHWA POTOPA.

¢ Nanubin meTon B FOCT 31320 He vmeeT GykBanHoro obosnavennn {cm. pasgen 7).

5.2 PoTtop, paccMaTpuBaeMbliA KaK XeCcTKUA

Ecnu potop BpawaeTtca kak abconoTHO TBepAoe TeNo Ha YNPYrix onopax, To erc nepemMeLleHna npeg-
CTaRNAT cODOR coveTanne ABYX ABWKEHWA, MOKA3aHHBIX HA PUCYHKe 2. Y TAaKoro potopa OTCYTCTBYHT M3rmb-
Hble KenebaHua, a ero nepemelleHna oByCcnoBnNeHbl TONMBKO KoNnebaHuamMi NogLWMNHUKOBOTC yana.

+5- - - - - —1 7 =t

PucyHok 2 — Dopmbl ABMXEHWUA HECTKOMo poTORa, NPEACTARNSIILEr0 COBON CUMMETPUYHOS TBEPA0E TENO HA CUMMET-
PUYHBIX YNPYITMX onopax

B peankHOCTM HU OAWMH POTOP HENb3A cHATATe abCconMoTHO TBEPAbIM TENOM, M NIDGOA M3 HUX UMeeT
Manble (N0 CPaBHEHWH C yKasaHHbIMW hOpMamMi ABWKEHWA MecTKoro poTopa) MarnbHele gedpopmanmn.
OgHaKko poTep MCOXHO PACCMATPUBATE KaK KeCTKMA NpW YCIOBKUK, 4TO ero AediopMalni, CBA3aHHbIE C pac-
npegeneHnem gaucbanaHcoB BAOSL POTORA, He NPEBBILIAT 2adaHHbBIX AOMYCTUMBIX 3HAYeHMIA Ha NeBol Yac-
TOTE BpaWeHWa poTopa BANOTE 4C MakcUManbHOW pabodvel 4acToThl. BONBWMHCTBO TAKMX POTOROBR MOTyT
BbITE YpaBHOBeLWeHbl MeTogamu no FOCT UCO 1940-1. Mx uenblo ABNAETCH ycTpaHeHwe rMagHoro Bekropa
ancBanaHcoB YCTAHOBKOW MAcC B CAHOW NIOCKOCTH KOPPEKLAM MK AMHAMWYECKOW HEYPABHOBELWEHHOCTH
pacrnpegeneHnem Macc no dBymM MiICCKCCTAM KOPReKUum.

MpwumedaHnwne—Potop, KOTOPLIA B Npouecce paboTel AOIKEH BECTH ceba KaK MeCTKMIA, MOXET BbITb YpaBHO-
BelleH Ha Nibol ckopocTh BaNaHCWPOBOYHOIO CTAHKa, NPK YCNOBKMKM, YTO OHA AQCTATOUHO HU3Ka 4MS COXPaHeHWs poTo-
POM CBOWCTE TBepdoro Tena.

5.3 PoTop, paccMaTpUBaeMbIid Kak TMEGKUNA

5.3.1 O6WwKre nonoxkeHUA

MpK NOBBILWEHUA YaCTOTEI BPalWeHUa UM NPpK yMeHbLUeH K gonycTumoro gucbanaHca poTop, paccMoT-
PEHHEIA B 5.2, MOXET HavaTk NPOSENATE XapakTepHele Npu3sHakn rubkoro potopa. dedopmaunmn potopa cTaHo-
BATCA 3HAYUTE/TEHBIMK, @ MeToAk!, NPUMEHSEMEIe MNP DANAHCUPOBKE MECTKOro poTopa, — HegocTaTOHHBIMN
ANA AoCTUMEHWA Tpebyemod YpaBHOBELWEHHOCT. TunndHble opMEl M3MMBHBIX KONebaHid CUMMeTPUHHOIO
poTopa NokazaHbl Ha pucyHke 3. [Ans poTopa, NPCABNAKLEro NplsHaki rubkoro potopa, MCnolb3yloT MeTo-
Abl BanaHcuporku no FOCT 371320.
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a) MNepean moga uarmbHeix kanebaHuin

b) Bropas moaa nambHeix konebaHui

T el
\_/

c) TpeTba Moaa UarnbHbIX konebaHui

PucyHok 3 — CxemaTuqHOE NPeacTaBneHe NapBblX TPEX MOAN3rMBHBIX KoNebaH i rMGKoro poTopa Ha yNpyrmx onopax

5.3.2 banaHcUpPOBKa Ha HUZKCA YacToTe BpaweHus

B HekoTopbIX cNy4asax poTop, NpoARMASAIOWARA Npy paboTe NpuaHakn rbkore poTopa, MoxkeT BbITh YAOB-
NeTBOPUTENLHO YpPaBHGBELIEH Ha HW3KOR YacToTe BpaweHws. B FOCT 31320 npuveeaeHel MeToabl A—F,
KoTepbIMKU AncbanaHe, No BO3MOXKHOCTK, YCTRAHAT B TEX NMOCKOCTAX, rAe UMeeT MecTO HeypaBHOBELLEH-
HGCThE Mace poTopa.

5.3.3 BanaHcUpoBKa Ha HECKOMNEKUX YacToTaX BpaleHUnA

BanaHCUpOBKY Ha HECKCITBKMX 4acTOTax BpalLeHUA NPUMEHAT A8 KOPPEeKUMW MMaBHOMo BeKTopa ANC-
BanaHCcoB, MaBHOrC MoMeHTa AMcBanaHCcoB U COOTBETCTBYICLLMX ModansHblx gucbanancos. BanaHcupoBky
BeINOAHAKT no FOCT 31320 metogom G.

5.3.4 banaHcupoBKa Ha pabodvell YacToTe BpaleHuWs

HaHHEIR MeToa NPUMEHRIBT ANA TMBKUX poTePOB, KOTOPEIE A0 AGCTMXEHUA paboyel YyacToThl Bpalle-
HWUA NPOX0AAT Yepes oAHY UNK Bonee KpUTUYECKUX YACTOT, HO Y KOTOPLIX B Gy 0cOBEHHOCTEN KOHCTRYKLMWA
MAaLUXHBI AONYCTUMEI BEICOKWE YROBHWM BUBRALIMN HA KPUTWHECKAX HACTATAX U NOSTOMY YMEHbLUEHWIC noane-
KT agucBanaHce Tonbko Ha pabodeid YacToTe BpaweHus (FOCT 31320, metog H).

5.4 PoTopbl ¢ N3MEHAKLWENACA reOMeTpPHUEnR

5.4.1 O6WKMEe NONOKEHUA

BonbLUIMHCTRO POTGHOB B 3aBUCUMOCTU OT UX NOREAEHWA Ha YacTOoTaX BpaLLEeHUA MOryT BbiTh OTHECEHI
nubo K KecTKUM, NUGo K rubrkum. OaHaKo B psige cnydaes AMHaAMUYeckoe NokeJeHune poTopa MMeeT ocobeH-
HGCTH, KOTapble ThebyloT cneuransHoro paccMaTpeHns Npn Buibope MeToaa BanaHCUpPORKK.

5.4.2 PoTtop c ynpyrumMmu anemMeHTaMu

PoTop B 3aBMCMMOCTM OT acobeHHOCTE R KOHCTRYKL WK MaskeT TpeboBaTe NpoBeaeHus1 6anaHCUPOBKA Ha
HWUAKOA UMK BEICOKGA YacToTe BpaleHWs. He, kpoMe TGro, B COCTaB paccMaTpUBaeMOora poTopa BXoaaT ane-
MeHThI, kKoTopble NGO ARMSAKTCA rMBKAMK, NMBO yNpyro 3akpenneHsl, Tak YTe AucbanaHe poTopa MOXeT
COOTBETCTRYHOLL MM 06pA30M MIMEHATLCA G M3MEHEHWEM YacToThl BpalleHusi. MpuMepamMu Takux poTOpOR
AIBNSIIOTCA POTOP € COeAUHUTENBHBLIMIA TAraMU, AehSPMUPYIOLLAMUCA Ha BBICOKUX YacToTaX BpalleHns; BeH-
TURATCP ¢ PEINHOBLIMA NOMNACTAMMW, POTGP OAHOMAZHOIS ACHHXPOHHOIG 3NeKTRCABUraTENA ¢ LeHTpobex-
HbIM MYCKOBLIM BhIKNouaTenem. B aTom cnyyae seinonHsitoT 6anaHeuposky no FOCT 37320 metoaom |

5.4.3 PoTtop ¢ aneMeHTaMW, UZIMEHAKLLUMA CEOK Nocaaky

B cocTas Taknx poTopPOB MOMYT BXCAWTE 3/1EMEHTEI, KOTOPBIE 3aHMAaT CBOE OKOHYaTeNbHOEe NoSoKe-
HUEe TONbKO NOcne ACCTUMEHNA HEKOTOPGCA YacToTel BpalLeHns uin gpyrux pabodnx ycnosui. Mocne nocag-
KA TAKAX 3NEMEHTOB B MX OKOHYATEeNbHOE NoNoXeHne NnoeedeHne poTopa cTaHoBMTCA cTabuieHblM. Ho npu
3TOM POTOP MOXET OKAa3aThLCH HeypaBHOBeLWeHHBIM, YTo TpebyeT OonoHUTensHon BanaHcnpoekn. MNpume-
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PAMK POTOPOE C 3MTIeMEHTaMM, U3MEHAOLW MM CBOH Nocagky, ABNATCA TypbUHa ¢ AMCKaMK, HACaXKeHHBIMW B
ropsYemM COCTOSAHWN; pOTOP, HABpaHHEBIA N3 OTAENBHBIX NIACTUH; POTOR reHepaTopa ¢ 0BMOTKON M3 MegHOro
npoeoga; poTop TypboreHepatopa ¢ HacameHHBIMM BaH4aKHBIMM KONbUAaMK. POTOPBI AaHHCTO TUNA oNUCaHkI
B FOCT 31320 (pasgen 7), HO meTod Ux 6anaHCUpPOBKA He YCTAHOBIEH.

5.5 Mpumepbl pOTOPOE C pasHbIM NOBE4EHUEM B QUHAMHUUESCKOM peXXume
MpyUMepsbl pOTGPOBR ¢ Pa3HbLIM MOBEASHUEM NPK BPaLLeHUN NoKAa3aHbl Ha PUCYHKe 4.

7\

b

i

a) XecTKuWid poTop (2yB4aToe koneco) b) MbkMid poTop {aWCK Ha YNpyroMm Bany,
Hanpumep, paTop Naeans)

— = |, o|-
L— L J-k J'|_ =
¢) Potop ¢ ynpyrumm aneMeHTamm d} PoTop ¢ 2nemeHTamMu ¢ M3MeHALLERCA
(BapabaH ¢ coegMHUTENEHBIMK TAraMW) nocaakoi (OBMOTKA Ha Gouke poTopa)

PucyHoK 4 — MpMMepbl POTOPOE G PA3HBIM NOBEOEHWEM B QUHAMWUUECKOM PEXME

CxemMaTu4HOro onucaHna poTopa, 04HaKe, HeaoCcTaToMHO A4NA NpeAckasaHus ero nosedeHus. Potopel,
nacbpakeHHble Ha pucyHkax 4 ¢} 4 d) MoryT BecTi ceba kak rnbkne poTophl Be3 kakux-nuto ocobeHHOCTeN,
a npyvMepcM POTORa, M300paKeHHOro Ha pucyHKe 4 b), MoXeT BbITe HUBKOCKOPOCTHOW BEHTUIATOR, HE COBep-
LWAKGLWA MarnbHEIX konebaHWiA, T. e. NPoARNAKLIWA ceba KakK kecTKUA poTop. NoseaeHWe poTopa B AMHAMK-
YECKOM PeXXMMe PacCMOTPeHO B NpUoxeHnn B.

5.6 Bnuawwme cakTopbl

5.6.1 06 1e NONOXKEeHUA

OTKIMK poTOopa Ha QUHaMHUYeCKWe BOOENCTBIA 3aBUCKT OT ero (oMa3n4ecKnx CBONCTB W CBOMCTR ONop-
HOW KOHCTPYKUMKU. Bubpauua, namepsieman Ha onopax Wnv Ha Bany poTopa, Kpome hrandecknx CRONCTR
POTORA 3ABUCHT TaKKe OT 3HaueHus1 AuchanaHca, ero pacnpeneneHus BAGIL OCH POTOPA, a TAKKE T YACTo-
Tbl BpalweHusa. YKkazaHHele pakTopel BMSGOT Ha BRIOOP MeToda BanaHCupoBKA.

5.6.2 fonycTUMbId gucGanaHe

Huxe Ha nprmepax NoKazaHo, Kak MamMeHeHue gonycTumMore gucbanadHca NnpyueoauT K HeoBXoauMocTH
nepecmoTpa TUNa peTopa W MCNoNL30BanuA apyroro, Gonee ToMHOMC MeToga 6anaHcUpoBKK.

a) PoTop, paccMaTpURAEMEBIA Kak MECTKUA 1 YPaRHOBELWMBAEMbIA B GAHOM MMOCKOCTU AN yMeHbLUe-
HWA rNaBHOrG BEKTopa AucbanaHeos, MaxeT noTpebosaTs AONONHUTENLHGA, Bonee TOYHON BanaHCUPORKN B
TOW e MIOCKOCT KOPPEKLMH.

b) PoTop, paccMaTtpuBaeMblid KaK XKeCTKUA 1 YpaBHCReLWMBaeMbIA B OOQHOM NICCKOCTHU ANA yMeHbLUe-
HWA rMaBHOrG BekTopa auchanaHcos, MoxeT noTpebosaTh GanaHCWPORKK © UCMOMNbLIOBAHUEM ABYX NNGCKOC-
TEW KOpPPEeKUMKU ANa yMeHblUeHWA MAaBHOro MoMeHTa gucbanaHcoB (AMHaMUYecKon HeypaBHOBELEHHOCTH
poTopa B LenomM).

c) PoTtop, paccMmaTpUBaeMbIl KaK eCcTKWA 1 ypaBHOBELIMBAEMBIA B ABYX NNOCKOCTAX KOPPEKLMK AnA
YMEHDBLUEHWSA KaK rMaBHOro BEKTORA, Tak W MMAaBHOr0 MOMEHTa AMCDanaHcoB, MOMET AOMCNHUTENBHO NoTpe-
6ogaTh yyeTa U3rnbHeIX konebaHWin ANA yMeHbLlUeHWs MoAAaNbHEIX AMcGanaHcos, Aaxe ecnuy paboyan YacTo-
Ta BpaLLeHWA NEMAT HUKE NEPBCH KPUTUHECKOW YacTOThHl BpalleHus poTopa.
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d) PoTop, paccMaTpyBaeMbld Kak rMOKMA 1 ypaBHOBELWMBAGMBIA OQHMM M3 MeToO0B BanaHCUpOBKM
rMOKUX pOTOPOB A4NA YMEeHbLUEeHUA AUMHAMUYECKOA HEYPABHOBELIEHHOCTH 1M pAga ModansHelx AncbanaHcos,
MomeT noTpeboBaTe yMeHbLEeHWA 3HaYeHUA gMcbanaHcoB, COOTBETCTBYOWMX Bonee BEICOKMM MCAaMm poTo-
pa, AaXe Npu YCIoBKM, YTO YacToTa BpalleHUs poTopa He gocTuraeT cOBCTBEHHBIX 4acTOT 3aTUX MOA.

e) PoTop, KecTKUA UMK rTubKnia, ypaBHORELUMBAEMBIR GAHWM U3 MeTOA0R BaNAHCUPOBKKY, MOXKET NoTpe-
HoBaTh paccMOTpEeHUs cnelnanbHbIX METCACR, NGABONAILLMX YYECTh Hanuuue yrnpyrix 3neMeHToR potopa
WM 3NEMEHTCR, MAMEHSIIOLLMX CROKO NacaaKy BO BpeMs paboThl poTopa.

f) Ecnu nocne yxecToMeHWA ACNYCKa OKasanock, 470 TpeboBaHuA K oCTaToMHOMY gucbanaHcy MoryT
ObITb BEINCMHEHEI TOMNBKO HA KAKOW-TO OAHOW 4acToTe BpallueHna poTopa, TO 3TO MOXeT noTpeboBaTh Npoee-
AeHun BanaHcUpPoORKU Ha pabouel YacToTe BpalleHUs poTopa.

5.6.3 Pexum paboTbl

MoK naMeHeHUH paboyux YeNoBUA (HanpuMep, YacToThl BpalleHWsl, CROWCTR onopbl) MOXeT noTpebo-
BATbGS NOBTOPHAA OLEHKA AUHAMUYECKOTS NOBEAEHWUA poTopa.

5.6.4 HauanbHelA aMchanaHc

PacnpegeneHune HavansHOro gncbanaHca oKaseiBaeT BIMAHWE HAa OTKMK CUCTEMEI «pOTOR — Cnopan.
OT 3TOro 2aBUCHT, Kakon MMeHHO Bg gucbanaHca (cM. pasgen 4) BuIxoguT 3a Npedentl 4onycka u, crnegoea-
TeNbHO, HY)KAAETCA B yMeHblUeH M. HayanbHeld AucBanaHce 3asucuT oT cnocobors MexaHudeckoi obpaboTin
poTopa W KayecTra ero chopkn.

6 OonycTvmblin guctanaHc

6.1 ObWwne nonoxkeHUA

CoBpeMeHHoe HanaHcuporovHee obopyaoBaHue 1 MeToabl BanaHCMPOBKKM MO3BONAT YMEHLLIUTL
AucBanaHc Ao BecbMa HUAKOrSG 3HavyeHWs1. OAHaKo 2aBLIWaTL cRepX HeobXxoaumore TpeboRaHWA K KaYecTRY
HanaHCUPOBRKKU SKOHOMKWYECKU HelenecoobpasHo. MNMeaTomy cnegyeT onpeasenuTe AonycTUMBIA Avcbanane,
Mpy KOTCHOM AGCTUraeTes MPUEMMEMEIA YPOBEHb BUBPRaLUA M AMHAMUYECKUX CUI B 0BLIYHLIX pexkumax pabo-
Thl MaLUIWHBI.

6.2 JonycTUMble oCTaTOMHBIE AUCGanaHcbl

CylecTeyeT npamMas cBA3b Mexay ancbanaHcom potopa WM Bubpaumeld Ha oDOpOTHOW YacToTe npu
paboTe MalnHbl. 3Ta CBA3b ONpeAensieTcs AMHAMUYECKUMU XapakTepUcTUKaMK MalluHb (poTopa, Kopnyea,
NCAWWMTHUKOBLIX onop). OaHake BUBpaLust MalluHel MoxeT BhiTh 0bycnorneHa He ToMbKO AUcHanaHcom
poTopa. CYWECTBYIOT U APYTUE MCTCYHUKA BUBpaUUK, HaNpUMep, MarHUTHbIE NOMst, NOTOKY KUOKOCTU.

PekomeHgaumi no  onpedeneHUo  AONYCTUMOrO  ocTatodHore  gucbanaHca npuvBedeHel B
FOCT MCO 1940-1 gnd xectknx poTopes 1 FOCT 371320 (rge MCNoNL30BaHbl TE Ke 3HaYeHWA JONYCTUMOro
aucbanaxca, 4To U 8 FOCT MCO 1940-1) gna poTopOoB APYrMX TUMOB.

6.3 MNpepenbHkie 3HaYEHUA NapaMeTPOB BUOpaLUU

He cywecteyeT npoctoro cnoccba oleHUTL BUBpauMic npy paboTe poTopa B COCTaBe MAalUWMHbI NO
peaynLTaTaMm uamMepeHuia snbpalnm Ha BanaHcUpoROYHOM cTaHke. CooTHOLWEHWE MeXAyY STUMKA BUBpaLna-
MU 3ABUCHT OT TOTG, HACKONbKG OTNMYATCS AMHAMWYECKWE XapakTepUCTUKA ONap poTopa Ha GanaHcipoBoY-
HOM CTaHKe M Ha MalluHe. Kpome Toro, Ha BanaHCWpOBOYHOM cTaHKe poTap GanaHcUpyioT oTAeNbHG, B TO
BPEMSI KAK B COCTARE MALUWHLI OH NMOAREMKEH BNUSTHA APYrMX POTOROR BAMNONPoBSAa. ¥ pasHbix 6anaHcupo-
BOYHBLIX CTAHKOB PA3HAaf MECTKOCTL OCHOBAHWA, NOSTOMY MpedenbHble 3HayeHust Bubpaln Ansi pasHbiX
CTaHKOB YCTaHaBRMUBAKT HEOQNHAKOBEIMM.

Mp1 HanMuMKM AoccTaTeuHON WHcpopMaumMn o BuGpaun MoryT BelTh YCTaHORNEHEI NpeaenbHbIe 3HaYe-
HUA ee nMapameTpes, kak B FOCT 371320, OJonycTumasa eubpalna MallMH ¢ poTopamn onpefeneHa B
fOCT UCO 7919-1, FOCT 27165, FOCT HUCO 7919-3 u fOCT HUCO 7319-4 ans sBMGpaLnM BanoR U B
fOCTHCO 10816-1,TOCT 25364, FTOCTHUCO 10816-3n FOCT UCO 10816-4 onst snbpallin Ha HeBpallake-
LAXCH HaCTAX.

Ecnu Takasa WHopMauia oTCYTCTRYET, TO B Ka4eCcTBE OPUEHTMPOBOYHBIX MOTYT ObITh B3ATEI 3HAYEHMA
napameTpoB BUOpaLMK Ha BaNaHCUPOROYHBIX CTAHKaX, 8CINT N3BECTHO, 4TO YPABRHOBELLEeHHbIe Ha HUX POTO-
pbl YACBNETBOPUTENbHO paboTanT B COCTaRe MaluMHBIL.
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7 Bbi6op meToaa 6anaHCUPOBRKU

7.1 O6wne NnonokeHUA

PasHele MeToabl 6aNaHCUPOBKA NPeabABNAOT pasHble TpeboBaHWa K GanaHcupoBoYHOMY obopygoBa-
HUKC U TRPYOOEMKOCTU, NO3TOMY BaXHo, YTobbl MeToq (cM. Tabnuuy 1) 610 BeIBPAH NpaBUABHO M NO3BONAN
YAOBNETROPUTL TpeboRaHWA No ocTaTouHOMY AuchanaHcy ¢ MUHUMaNbLHBLIMK 3aTpaTamMu.

PoTop, paccmaTpUBaeMblil KK KeCTKA (CM. 5.2), MoxeT BbITh ypaBHORELIEH ¢ UCN0NL30BAHWEM OHGH
KN ABYX MMOCKOCTER KOppeKLUMK, Kak yeTaHesneHo FOCT MCO 1940-1.

Kak npaeuno, potop, paccMaTpueaeMblid kak rubkui (cMm. 5.3), yparHoeewunratoT no fOCT 371320,
KGTOPOM MPUBEAEHEl HECKOMLKO MeToA0R BanaHCHMPOBKA ANs pasHblX KoHMBUrypaLMi poTopos:

- YHURepcanbHblid MeTod GanaHCUPOBKU HA HECKOMbKUX YacToTax BpalleHust (MeToad G) — oM. 5.3.3;

- MeTogd BanaHCUpPOBKKM Ha pabodel vacToTe BpaweHwna (MeTod H) ana potopo., paboTawmx npenmy-
WeCcTBEHHO B 3TOM pexume, — cMm. 5.3.4;

- MeTodbl 6anaHCUPOBKK HA HU3KMX YacToTax BpaweHns (meTogel A—F) —cm. 5.3.2.

MeTog ©anaHCUMpPOBKM POTOPOB C YNPYrAMW 3anemeHTamu (cm. 5.4.2) ycraHoeneH FOCT 371320
{meToq ).

Ana poTopoB, MMEeLW X aNeMeHThl C M3MeHALWERCcA Nocaakon Bo Bpems BpaweHuna {cM. 5.4.3), Heob-
XOAUMO 06eCneqnTe pexkium paboTel, NpW KoTOpoM guchanaHc cTabunnanpyeTca, U NPUMEHUTE COOTBETCTBY-
WA MeTod DanaHcUpoBKKM AN xecTKoro (eM. FOCT MCO 1940-1) mnn rmbkoro (cm. FTOCT 371320) poTtopa.

Mo BO3MOMHOCTHM CNedyeT NOMNYHUTE KOHCYNBTALAM Y N3TOTOBMTENS 0 Haubonee adipexTMBHOM MeToge
BanaHCUpOBKM AaHHOIC poTopa.

7.2 BriGop MeToA2 6aNaHCUPOBKA B OTCYTCTBUE anpUopHOi UHbopMaLrn

7.2.1 OnpegeneHve TMNa poTtopa

B tabnuue 2 npusedeHbl pekoMeHAalWk no selbopy MeToaa BanaHcMpoBKM 1M BanaHCUPOBOYHOMO
obopyaoBaHUA ANS POTOPGE OCHOBHBLIX TUMOR, YKasaHHbIX B pasaene 5. MNpu onpeaeneH W TUNa poTopa
HeobXoAUMO NPUHUMATL BO BHUMaHWe TpeboeaHnA kK gonycTUMoMy AucBanaHey (oM. 7.2.2).

PekoMmeHgaumn no Beibopy MeToAa 6anaHCUPOBKA B 3aBUCUMOCTH OT OTHOLWEH WA paboyeid vac-
TOThI BpalleHUA K YacTOTE NepEOro pe3oHaHca U3rMBHeIX konebaHUA poTopa Ha MecTe ero YCTAaHOBKM,
npuBeOeHHbIE B Tabnuue 2, NpurogHbl B obweM cnydae Ans 6ONbWWHCTEE NPOMBbILAEHHbIX MALMWH.
OAHako 0coBeHHOCTH BaNaHCUPOBKUA KOHKPETHOTO pOTOPa MOTYT OTNUYATECA OT TAMUYHBLIX U 3aBUCAT
OT AUHaMUYeCKUX XapaKkTepUCcTUK NoAWIMNHUKOBOTC ¥3Na, HayaneHore gMcGanaHca, TpeGoBaHUA K
OCTaTOMHOMY AucbBanaHcy U cneunUKM KOHCTPYKLUK poTopa.

XoTa Ana 6GNbWWHCTRA POTGPOB UX TUM MakeT BBITb NErke ¢npefeneH B COOTRETCTBAN G PA3AENOM 5 1
Tabnuuei 2, B page cny4aes Heobxognm Bonee NOMHeIA aHanus, 0coBeHHe Npu pelleHn Bonpoca ob oTHe-
CEHWW KOHKPETHOMO POTOPA K MECTKUM WA TMBKAM.

PekomeHgaumm Tabnuubl 2 npednonarateT 2HAHWE KPUTUYECKMX YaCTOT BPaLLEHWA poTopa, KoTopble
3a4acTyr OblBaKCT HeN3BEeCTHEL. Cnocol pacdeTHON OUEeHKW CTeNeHN rMOKOCTH pOTopa B YCIOBUAX erc npu-
MEHEHWA NMPUBEdeH B NPUICKeHUK C.

7.2.2 BbiGop aonycTuMoro aucbanaHca poTopa

3HayeHWe gonycTuMoro aucbanaHca sbIGUpaloT B COOTRETCTBAN ¢ pasaernom 6.

Mpn xkecTknx TpeboBaHNAX K ocTaToMHOMY gucbanarcy unv konebaHnam potopa MmoxeT noTpeboBaTs-
CAl pACCMOTpEHUE MoA UarMBHbIX KenebaHuid, coBGTREHHEIE YAGTOTHI KOTOPLIX NeXaT BhIlIe AnanazoHa pabo-
YKMX YacToeT BpaleHus poTopa. HanpumMep, kak nokazaHo Ha pyucyHke 5, Ha konebaHus poTopa Ha paboueid
yactoTe 50 Y cyllecTBEHHOE BMUSIHAE OKa3blBaeT MoAa N3rMbHbIX KonebaHui ¢ Bonee BbICOKOW COBCTBEH-
HGW YacTOTOR, XOTA Ha NEPRLIX ARYX PE3OHAHCHLIX YacToTax (konebaHui poTopa Kak TRepAore Tena) subpa-
Lusi poTopa, YpaBHOBELWEHHGTO Ha HA3KOR YacToTe BpalleHus, Hepenuka. B gaHHoM cnyyae ycTaHOBNEHHoE
K BUOpaUMKA MalWWHEl TpebogaHue, YToDEl cpeaHeKBaapaTUYHOE 3HAYEHWE CKOPOCTU Ha pabodell YacToTe
BpalleHWa He NPeBbIWanc 5 MmM/C, He BEIMOMHEHD UMEHHO BCNeACTBME HANUHKMSA MOABI M3TMBHbIX KonebaHui
Ha DoNee BbICOKOW YacToTe. YpoBeHb BO3DYXAeHWS, 0ByCNOBNeHHbIA MOA0N N3rnbHblx KonebaH i, 1 Tpebo-
BaHUA K AONYCTMMOMY g1cbanaHcy 3acTasNAwT pACCMaTPUBATL POTOPR Kak MMOKWIA M BLIBpAaTL COOTBETCTBYIO-
WKMA meTon erc GanaHCUpoBKA
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7.2.3 Bbibop MeToAa 6anNaHCUPOBKKU

QOfwue pekoMeHaauun ne sbibopy MeTofda HanaHCWpOBKK NpuBeaeHbl B Tabnuue 2 co CChINKOK HAa
COOTBETCTRYIOLINE CTAHAARTEI, I8 OHW PACCMOTREH.

7.2.4 BblGop 6anaHCUPOBOYHOIO CTaHKA

Twun poTopa W BuIOpaHHEId MeTod DanaHcpoBKKM 0BYCNOBNMBAT BEIBOP BanaHCUPOBOYHOIC CTaHKa:
BBICOKOCKOPOCTHOTS MMM HMBKOCKORoCTHOrO. MpuMepkl XxapakTepucTuK BanaHcMpoBOYHOro cTaHka, Tpeboea-
HUS K KOTOPBIM YCTaHaBNMBAKCT B 3aBUCUMOCTU OT 0cODeHHOCTeN YPaBHOBELIMBAEMOrO poTopa, NpMBedeHsl
B Tabnuue 3 1 6onee nogpobHo — B FOCT 20676.

Tabnuua 3 — XapakrepucTUK BaNaHCUPOBOYHOMO CTaHKa

XapaKTepucTKa

Macca poTopa

Onopel: TMN, pasMep, PacCcTOSHHUE MEXOy LEHTRaMK

Hnuna poTtopa

HOwuameTp poTtopa

MUHVMANBHO ACCTVAMMBIN OCTATONMHBIG AucbanaHe

KoathdmumeHT ymeHbweHnA guchanaHca

KecTKoCTs NoAWNNIHUKOBORW ONOPLI {(ANS PErynupoBkn noj yenosus paGoTtsl potopa)

CpegcTea CO34aHHMA BaKyyMa (0115 BbICOKOCKOPOCTHLIX 0BNONayeHHLIX POTOPOB)

MakcrmManeHO AenyCTMMAs YacToTa BpalLeHns ana 06nonaqeHHoOro poTopa Ha HUAKOCKOPOCTHOM CTAHKE

MHAYUMPOBRAHHLIA 3N8KTPU-ECKWUI TOK ANA BBICOKOCKOPOCTHBIX POTOPOR SNEKTPOARUIATENSR

XapakTepucTHKM CTaHKa Ans KOHCOMbHBIX POTOPOB

MpuMedaHue—IpuBeaeHHLIR B Tabnyue nepeveHt XapakTepUCTUK He ABMASTCH UCHEPMLIBAKGWMM,

Y106bI YMeHELWANTE ,qncﬁanch anpejenedHoro siaa NpUMeHAda0T CoOTBETCTBYICLLME GaﬂaHCMDOBOLI-
Hble CTaHKK!

a) Ana yMeHsLWeHWA IMMaBHOro BeKTopa ,umcGanchoe. ACCTAaTOYHC WCNOME30BaATE HMSKOCI(OpOCTHOI;"I
6aﬂaHCL~‘1DOBO'-IHbII;"I CTaHCK C OOHOMN NICCKOCTEH KoppeKkuun,

b) AnAa yMmeHsWeHWA MagHoro MomMeHTa ,qmcﬁanchos HEOGXO,EI,MM, ne MeHbLUeR Mepe, HU3KOCKOPOC-
THOR GaﬂaHCMDOBO‘-IHbIFI CTaHCK C ABYMA MJTCCKOCTAMK KOPPREeKUNA,

C) Aana ymMmeHbleHWA ModallbHEIX ,qmcﬁanchos TpeﬁymTCH, KaK npasune, BblCOKOCI(OpOCTHOFI Banan-
CMpOBO‘-IHbIIﬁ CTaHOK.

MpumevyaHune 1 — BbanaHcHMpoBKA B 0QHOW NNOCKOCTH KOPPREKUWMKM MOXKET BbITe BLINOIHEHA HA DBanaHcupo-
BOMHOM CTEHKE C ABYMHA NNOCKOCTAMMK Koppel{u,nm.

MpumMmevyaHne 2— BbICOKOCKOPOCTHOR BanaHCUPOBOYHBIA CTAHOK 0BbLIYHO MO3BONAT NPOBOAMTE DanaHcou-
POBKY KaK B OGHOW, TaK M B ABYX NNOCKOCTAX KOPPEKUMK.
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MpumedaHnune 33— [MBKMe POTOPLI, ANS KOTORBIX MCNoNk3yleT metogel A—F no fOCT 31320, moryT BTk
YAOBMNETEROPUTENEHO YpaBHOBEWeHbl Ha BaNaHCMPOBOYHEIX CTAHKEX NPY HU3KOR YacToTe BPAaLLeHKs.

7.2.5 [lonocnHUTeNbHbIe UCNLITAHUA poTopa

BanaHcpoBOYHbBIA CTAHOK NOMUMC YPaBHOBELUNBAHUA POTOPA NO3BONAET NPOBECTA W APYT1e UCNblTa-
HWA ANA NCATBEePMKAEHNA COOTBETCTEUA poTOpa NpedbaABAeMblM K HeMy TpeboBaHuaM. MpuMepsl 4ONONHU-
TesbHbIX UCMBITAHWA 4NA POTOPA KPYIHOIO 3MeKTporeHepaTopa npveegeHsl B Tabnuue 4.

Tabnuuya 4 — MNpumep AONONHUTENbHBLIX MCNBTAHWA HA BANAHCUPOBOYHOM CTAHKE ANS POTOPAa SNeKTPoreHepaTopa

Menbitanue

HeneiTanne Ha NOBRLILWEHHOK CKOPOCTH ANA Nocaaky GanaaxHeIx Koney

BanaHcHpoBKa pOTORa NPY NPOXOXKASHUM KPMTHUECKUX YACTOT BpalleHus Bana, Ha pabodel CKOpOCTH W Ha NOBbILWEH-
HbIX CKOPOCTAX

KoHTpons TemnepaTtypHol cTabunbHOCTI

3NeKTpHYECKe NCNbITaHWA 4Ns NPOBEPKK OTCYTCTEWA PA3IPEIBOE BUTHOB 0BMOTHM

MpumedaHue—[aHHse UCNBITAHUA NPOBOAAT TONBKS NPU HAMWYWKW COOTBETCTBYIOWETD 000PYAOBAHNS 1
cobniogerny Tpebosanmin GeaonacHocTw.

8 CraHnpapTtbl no 6anaHcUpoOBKe

8.1 ObWwMe nonoxkeHUA

KoMnneke cTaHAapTOR, B KOTOPLIX PACCMATREHBI BONPOGCH YPABHORELLEHHGCTU U GANAHCUPORKA POTO-
POB, MPUBEAEH B Tabnuue 5. KoMNNeKe COCTOUT 13 LIESTH YacTel: BBOAHAA YaCTb, TEPMUHOMGTIAS, ACMYCTH-
MbliA AucBanaHc U MeTodbl BanaHcMpoBKY, BAaNaHCUPOROYHLIE CTAHKM, KOHCTPYKLMA MALLIWMHEI G TOUYKA 3peHNA
ypaBHGREILIEHHOCTU pOTapA, BUBPALIMA MALLIAH.

Tabnuua 5— KoMnneks HauWoHaNbHbIX CTAHAAPTOR No BanaHcHpoBKe

HaseaHue 4acTu KOMNNEKea CTaH,EI,apT W obnacTe ero NPUMEHeHWA
BroaHasa vacte Hactoawwin ctangapt — —
TepMUHONOrMa FOCT 19534, TepMyHbl B FOCT 24346, TepMWUHLI B —
oBnacTn BanaHcMpoRKK obnacTn BuGpauunn
Honyctvmelid gucbanaHc u FOCT WCO 1940-1, FOCT 31320, rmbrne FOCT P HCO 205806,
MeToabl DanaHCHMPOBKK HKECTKME poTopRkI pOoTOPbI GanaHcUpPOBKa POTOPOR Ha
FOCT MCO 1840-2, MecTe
Ka4ecTeO GanaHcnpoBkM
BanaHcupoBOUHbIE CTAHKK FOCT 20076, FOLCT 28989, cumeonel Ha | FOCT 31321, orpaxaeHnsa
XapPaKTePUCTUKA CTAHKOB M naHensx ynpaeneHus CTaHKOB M CpedcTBa
VX NogTeepagHne 3AWNTHI
KOHCTPYKUMA  MaWWHel C© FOCT 31186, FOCT 31322, poTtop, —
TOYKM 3PEHWA YPABHOBELUEH- YYBCTEWTENBHOCTE W coBUPaeMBbIi G NOMOLWbID
HOCTH poTopa BOCMNPWUMYHMBOCTD K LWNOHKK
anchanancy
Bubpauvs MmawmH FOCT UCO 10816-1, FOCT | FOCT MCO 7919-1, TOCT —
25364, FOCT UCO 27165, FOCT UCO 7919-3,
10616-3, FOCT HCO FOCT UCO 7919-4,
10816-4, BuGpauna Ha BuGpauunn Ha
HEBPALAKWMXCA HYaCTAX BPALIALMXCA BANAX

8.2 TepMuHonorua

8.21 rOCT 19534
CTaHgapT ycTaHaBnueaeT TepMUHEBl B 0BnacTu 6anaHcupoBku Bpawarownxca Ten. NpueegeHsl MHoC-
TpaHHbIe 3KBMBAIIEHTHI TEPMUHOB Ha HEMELIKOM, aHITTMACKCM K (PpaHLLy3CKOM ABBIKAX.
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8.2.2 I'OCT 24346
CTaHaapT ycTaHaBNnBaeT OCHOBHBIE TePMUHEI B 0BnacTn eubpaunn. MNMpreeaeHbl MHOCTPaHHEIE 3KBK-
BaNeHTbl TEPMUHOB Ha HEMELIKOM, aHMMMACKOM WU dopaHLy3CKOM H3bIKax.

8.3 JonycTUMBIA AucGanaHe U MeToAbl 6aNaHCUPOBKA

8.3.1 ObwMe nonoxkeHUA

CTaHgapTbl 4aHHOW YacTW KOMIMMeKca He yCcTaHaenueatT TpeboBaHna K NpUeMKe POTOPROR, HO AAKT
PEeKCMEeHAALWM O TOM, Kak 00ecneqnTb 40CTAaTOMHYIC YPaBHOBELWEHHOCTE POTOPA, HE NPpedbABNAa HEOBOCHo-
BAHHO 3aBblWeHHble TpeboBaHuA K ero BanaHcUpoBKe.

8.3.2 rOoCT 1CO 1940-1

CTaHaapT ycTaHaBnuBaeT pyKOBCOACTBO Mo onpedeneHyic AvcbanaHca W 3afaHuie TpebosaHuin K
KauecTry HanaHCUPOBRKKU XKECTKUX poTopes. CTaHaapT BKNYaeT B ceba cnocobbl:

a) npeactaeneHna gucbanaHca B CAHOA WU ABYX NMOCKOCTAX;

b} ycTaHoBNEHWA AOMYCTUMOrG ocTaTodHOrG AncBanaHca;

C) pacnpegeneHna 4onycTUMOro ocTaTouHoro ancbanaHca no NocKOCTAM KOPPEKLMK;

d) cuUeHKK ocTaTouHoro gucbanaHca No peayneTaTam UaMepeHui;

e) NoATBemKAeHNA CUeHKW ocTaToqHoro aucbanaHca.

8.3.3 FOCT NCO 1940-2

CTtangapT ekntodaeT B ceba cnocobel:

a) onpefeneHus BUACE NOrpellHocTeld onpeaeneHna aucbanaHcor NpyM HanaHCMPOBKE KECTKUX POTO-
POB,

b) CUBHKM 3TMX NOrPEHOCTEN;

¢} y4yeTa norpellHocTe npKn NporeaeH M BanaHcMpoBKY;

d) oueHkun ocTatoudHoro guchanaHca B ABYX NPCU3BONBHBIX NIOCKOCTAX KOPPEKLMN.

Xota FOCT MCO 1940-2 pacnpocTpaHsaeTCa Ha KeCTKUE POTOPLI, YCTAHORMEHHbIE B HEM METOALI OLEH-
KW 1 ydeTa nerpelHocTel onpeaeneHna auchanaHca NpUMeHUMEl Takke K rTMBKUM poTopam.

8.3.4 FOCT 31320

CTaHgapT ycTaHaBNMBAET TUMUYHBIE KOHUIYPALMW KECTKAX POTOPOB B COCTBETCTBUM C WX XapakTe-
pucTUKamMu 1 TpeboBaHnaMK K BanaHcpoBke, MeToabl BaNaHCUPOBRKM, METOAEI OLEHKN YPABHOBELEHHOCTH
poTopa nocne GanaHCUpPOBKKM, AAET pekomMeHdau m no Belbopy KpuTepua kadecTea HanaHCUPOBKA Ha OCHOBE
BrmOpaunn nnbc octatodHoro gucbanaHdca. MNokasaHe, 4To ANA HEKOTOPBIX BMAOE POTOPOB, paccMaTpuBae-
MblX Kak rmbkue, goctaTodHOe KavecTBO DanaHCcUpOBKA MOXeT OblTb OOCTUIHYTO Ha HWM3KOA qacToTe
BpaLLleHnsa poTopa.

CTaHaapT cny:uT OCHOROW ANA MNPOBEASHWUA AanbHEeRWnX UCCneaoBaHui, HanpuMep npu Heobxoaw-
MOCTU yCTaHeBNeHWA Bonee xecTkux TpebosaHui Kk kauyecTry GanaHcuporky. MNpuMeHeHne yeTaHORMEHHBLIX
CcTaHAapPTeM MEeTOAOB MNP CTROrGM KOHTPOMNE KavyecTBa MArOTORNEHWs poTopa ¢ BONLLUOR BeposTHOCTLIO
obecneymeaeT YACBNETROPUTENBHYO paBoTy poTopa B cocTare MallUHEI.

BnunaHwe pe3soHaHCOB KOHCTPYKLAM MaWWUHEI HA ee BUEpaUMO He OTHoCUTCA K 0BnacTyi npumMeHeHns
fOCT 31320 n paccmoTpeno 8 fOCT 377186 {cm. 8.5.2).

8.3.5 FOCTP HCO 20806

CTaHaapT ycTaHaernNMeaeT MeToAkl BanaHCUpPORKA POTOPROR B COCTARE MALUMHEI B UX COBCTREHHbIX NoA-
WKNHUKaX. PaccMoTpeHbl YCNoBWA, NMpU KOTGpbIX LenecoobpasHo npoeoaAuTh GanaHCMPOBKY Ha MecTe,
MENGMNbayeMEIA MHU 3TOM UHCTRYMEHT, TpeGosaHua BesonacHocTW, TpeboBaHWA K perucTpUupyemaoi nHhop-
Malui. CTaHaapT MoXeT BblTh UCMOMNL3GBAaH NpK 23aKNioYeH JOroBOPOB Ha HanaHCcUpPOoRKY POTORGE Ha MeC-
TE UX YCTAHOBKM.

CTaHaapT He ycTaHarnuBaeT cnocobbl pacyeTa KOpPPEeKTURYIoLWWMX Mace No peaynbTaTtaM W3aMmepeHui
BUBpaLA.

8.4 banaHCHMPOBOYHbIE CTAHKN

841 FOCT 20076

CTaHaapT yeTaHaBnMBaeT TpeBosaHUA 1 MeTOAkl GLUEHKU XapakTepueTUK BanaHepOBOUYHBLIX CTAHKOR
AnA 6anaHCUPOBKA POTOPGE B OAHOW WM HECKOMBKMX MMOCKGCTAX KOPPEKUUA. YeTaHoBNeHEl TRe6oBaHUs K
3aABMNEHUI0 XAPaKTepUCTUK CTAHKGR M3rOTOBUTEMNEM.

84.2 FOCT 28989

CTaHgapT ycTaHaB/NMBaeT CAMBONLI, M3obpaxaemble Ha DanaHCUPOBOMHBIX CTAHKax M BCNIoMOoraTe -
HBIX NPUCTocobneHuax. HasHavyeHe CAMBONOB — AaTb 06bACHEeHWe (HYHKUMAM, BbINOMHASMBIM CTAHKOM,
MPUMEHSAEMEIM CPEeACTBaM MHOMKALMKN 1 YIIPaBINeHNA.
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8.4.3 FOCT 31321

CTaHaapT ycTaHarnMBaeT TpeboBaHWA K orpaxaeHuaM 6anaHcMpoBOUHBLIX CTAHKOB U APYTM Mepam
Be3onacHoCT ANA ceeAeHUsT K MUHUMYMY DPUCKOR, CBSI3aHHBIX ¢ paBoToil ¢TaHka. OnpefeneHbl KNAacchl
3aluThl, obecnevynsaemMble OrpaXaAeHUAMA 1 APYTUMU TEXHUYECKAMU CPEACTRAMMN, C YKasaHUeM CUTyaL|Mid,
Koraa AcImKeH BbiTh NpUMeHeH TOT UMM MHOW KNAace 3all ThI.

B cTaHaapTe He paccMoTReHEl cneuudimieckie cpecTBa 3al1Thl, TAKAE KAk CHUKEHWE YPOBHA LyMa,
yMeHbLLIEHWE AABMNEHNA BOSAYLIHGIG NOTOKA UNW cosaaHne BakyyMa, TpebyeMoro AnA AoCTUKEHUA poTopa-
MW HEKOTOPBIX BUAOB HEeoBX0OUMMON YacToThl BpalleHns.

8.5 KOHCTpyKLWA MAWKWHBI C TOUKW 3PEHNA YPARBHOBELWEHHOCTH poTopa

851 FOCT 31322

CTaHaapT ycTaHaBnueaeT cornalleHne cTopoH no BanaHcWMpoBKe yacTel poTopa, cobupaeMblX ¢
MOMGLLBIS LUNOHKKW, YTO NO3RONSET oGecneynTb CCOTRETCTRIE PoTOpa nocne chopk TpeboRaHWSIM Mo A0MYC-
TUMOMY AucBanaHey UK cosaazaemMon MM Brubpauun.

8.5.2 FOCT 31186

CTaHaapT ycTaHaBNMBAST MeTaabl ONpeaeneH s YyBCTBUTENLHOCT BMBpaLMA MaLllHEL K AncGanaHcey
poTopa U AaeT pekoMeHAalnK ¢ AoNYCTUMGH BNM30cTr paboyeil YacToThel BpalleHus poTopa K coBeTReHHON
YacToTe COOTRETCTRYIOLWEN MOALI MArMBHEIX KoneBaHuii.

MpueeaeHa knaccbukalus MaLlWH NG WX NOABERKEHHOCTM K UaMeHeHWe AncbanaHea 1 Apyrux napa-
METPOB.

CTaHaapT NpUMBOAMT PEKoMeHAal AW Mo NPUMEHEHWH 3HAYEHWA YYBCTBMTENLHOCTY K AucbanaHcy B
pAae NpakTYeckrx cUTyaluiA. JaHHble pekoMeHaaUnMK PacnROCTPAHSAIGTCA TOMNLKG HA NPOCTLIE MALUWHLI M HE
MPUMEHUMBI, HANPUMER, K KDYMHBIM 3NEeKTROSHEpreTUYECKAM arperatam.

8.6 BuGpauna mawuH

8.6.1 CtaHgapTkl No oOUeHKe BUDpaLUM BpallaloWwXca BanoB

QOftwee pyKEBOACTEO MO QUEHKE BUEPRALMOHHOMO COCTOSIHUAA MALLWH Mo peaynbTaTam U3MepeHuia Bub-
paLUWK Ha BpallaieluuXcd Banax yeTaHoeneHo FOCT MCO 7919-1. NamepeHuna subpaLnini BANOB MO3BOMANT!

a) BLISIBUTbH U3MEHEHUWA B XapakTepe BUbBpaL i MallWHLI;

b} BEISIBUTL NOARNEHUE YPEIMEPHLIX KUHETUYECKUX HArpy3okK;

C) KOHTpRONUpOBAaTbL paavansHbIid 3a30p B NOALUWNHMKAX.

B apyrux cTaHaapTax AaHHOW YacTWU KOMMMEeKsa YCTAaHOBMNEHbl pekoMeHaauni No oueHke BubpaLMoH-
HOIO COCTOAHMA MALLWH pPaaHbIX BUAGE WU NPUBEASHbl 3HAYEHWUA MPAHAL, 30H COCTOAHUA.

CTaHaapTel AaHHCH YacTh KOMNMNEeKCa pacnpoCcTPaHAKTCH Ha MaMepeHis Kak abcoNTHEIX, Tak M OTHO-
CUTeNEHBIX KonebaHui Bana. YCTaHOBNEHHbIE METOAB! MPUMEHANT NPpW KOHTPONE COCTOAHUA MALLWH B Npo-
Lecce ux paboTel, a TakKke NpKU NPUeMOMHOM KOHTPOIE MaLUKMH KaK Ha MCNblTaTeNsHOM CTeHae, Tak MHa MecTe
akcnnyaTauun. JaHel pekoMeHgaunn No YCTaHOBTeHUIC YPOBHEA BUOpaL i, NpeBbIleHne KOTOPbIX Bbl3bIBa-
eT NoABNeHne MHANKaUMKU 00 U3MEHEHMHU TEXHWYECKOre COCTOAHNA MallHbI,

8.6.2 CtaHpgapTbl No oLeHKe BUOPALUU Ha HeBPALLAKLLIMXCA YacTaX

QOftwee pyKeBOACTEO MO QUEHKE BUEPRALMOHHOMO COCTOSIHUAA MALLWH MO peaynbTaTam UsMepeHuid Bub-
paLKMK Ha HeBpallaloLWKMXCa YacTax yeTaHoBneHo S OCT MCO 16816-1. B apyrux cTaHoapTax AaHHoH 4acTu
KeMMneKca NPUReAeHbl pekeMeHaaUMu Mo cueHKe BUBRAUMOHHOMG COCTOAHUS MaLUWH Pa3HbIX BUAGCE U yCTa-
HOBMEHLI 3HAYEHWS! TpaHUL, 30H COCTOSTHMIA.

KpuTepu oueHKM BUBPAUNGHHOMG COCTOSIHWS Ha QCHORE UAMEREHWA aBCoNOTHEIX 3HAUEHWA NapamMeT-
POB BUORALMA U NAMEHEHWA 3HAYEHWA STUX NAPAMETHGE NPUMEHSIICT NP KOHTHRGNE COCTOAHUA MALLIWH, & Tak-
He Mpr NPUeMoHHOM KoHTpone. MNpruMeHeHe YCTaHOBIEHHBIX KDUTEPUER No3B0NAeT 06ecneunTs HadeXHyto,
Be30MnacHy, AoNTOBPEeMEHHY paboTy MallMH NPK 04HOBPEMEHHOM YMEHbLUEHM HexenaTesHblX Bo3aei-
CTBMA Ha npucoeguHeHHoe obopyaceaHie. [aHel pekomMeHdauWMK Mo YCTAHOBNEHWUIO ypoBHEN BMOpauuw,
NpeBeileHWe KOTOPEIX Bbl2bIBAET NOABNEHUE MHAWKAUMM 00 N3MEHEHNN TEeXHNYECKOro COCTOAHMSA MaLUMHEI
KpuTepun cueHKA OTHOCATCH TONBKO K BUOpaUWK, cO34aBaeMOR CaMOR MALUMHORA, M He pacnpocTpaHalTCA
Ha BMOpaAUMIO, HABEAEHHYIC M3BHE.
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Mpunoxenne A
{cnpaBovHoe}

AHanuTtudeckoe U rpadudeckoe nNpeacTaeneHue aucbanaHcos

A1 Obwwe NnonoXeHWn

B HacToAWEM NPUIOXEHWW NOKA3aHo, Kak NoKankeHble gucbanaHckl, pacnpegenerHble B40Nb OCK poTopa, obpas3y-
T

- MMaBHBIW BEKTOP AncbBanaHcoe;

- [MaBHbI MOMEHT AMCBANAHCOB NNK NAPY KOCOCMMMETPUYHBIX AMcGanancos;

- MOAanbHble AMCBANaHchl poTopa.

MpumedaH e — banaHCMPOROYHBIE CTAHKW HE NOKA3LIBAIOT pacnpeaenenue AncbanaHcor BAONL OCK POTO-
pa, HO MO3BONAKT NONy4YNTh TpebyeMble 3Ha4YeHWs KOPPEKTMRYIOLWMX MACcC M yKa3aTk WX MEeCTOPAachnoNoKeHWA ans
YMEHBbLIEHWS MABHOIO BEKTOPAa AMcBanaHcoB 1 rMaBHore MoMeHTa ancbanancos unv AVHAMUYeCKON HeYPABHOBeILEH-
HOCTH poTopa, a Takke {Npu BanaHCUMPOBKE HA BBICOKOW 4acToTe BPAWEeHWA ) MoganbHeIX gMcbanaHcos.

A2 OOozHA4YeHuA

B HacTosWweM NPUNOXeHUY MCNONEB30BaHE! criegylowmne 0bo3HaYeHus:
U, — BekTOp nokanbHOro gucbanaHca B k- NNOCKOCTH BAONBb OCK PpOTOPA, T - MM;

U, — rnaeBHbi BekTop AWcHanaHcos, I - MM;
P, — MOMEHT, Bbl3biBaeMbIl gncbanancom Uy, r- mmZ;
P, — rmaeHbIi MomMeHT aucbanaHcos, 1 - mMmZ;

C;, — C, — napa koCocnMMETPUYHbIX AncBanancos, r- MM, ONpeaensemsiX MoMeHToM agucbananca Py,
C,. —C,— napa KoCOCUMMETPUYHBIX AMCOaNaHco., I - MM, ONpedenaeMbiX rMaBHsIM MOMEHTOM guchanaHcos £

U, j — NokanbHblA MoganbHeIR auchananc n-i Moabl B 4-A NIOCKOCTW BAONE OCK POTOPA;

Unl - — PEe3yNbTUPYIOILKMIA BEKTOR MOaaneHoro aucbananca n-i mogbl MarnbHbIX konebaHuii;
Gﬂe, & — TIOKanbHbLIA 9KBUBANEHTHLIA MOAANEHbIA AMCOanaHc n-i Moabl B K-id NNOCKOCTH BAOMb OCK POTOPA, T - MM,
Gﬂe, - — PEAYNbTUPYIOLIMIA BEKTOP 3KBWBANEHTHOIO MOAANLHOM0 AMCHANaHca M-l Moabl MarMbBHbIX konebaHuii,
r mm;

Z — KOOpAWHAaTA BAONE OCK POTOPE;

Ek — BEKTOpP PAcCTOAHMA OT NIOCKOCTH NOKaNsHoro gncbanaHca Qk A0 HaYana koopauHaT @, MM;

Er — BEKTOP PACCTOAHMA OT NNOCKOCTK IMAaBHOMNO BekTopa AucBanaHcoB poTopa 4o HAYana KoopguHatQ), M,

EC, E_C — BEKTOPbI PACCTOAHMA OT MNIOCKOCTEN KOCOCMMMETPUYHEIX AMcBanaHcoB oo Havana KoopauHaT Q, Mm;

":lk = fk—fr— BEKTOP PacCTOAHWA OT NIIOCKOCTU NOKaNbHoro gucbanaHca Uk 40 NIMOCKOCTY MaeHOro BeKTopa aue-

6anarcos U, Mm;
O — Havano cucTeMel KOOPAWHAT (X, ¥, Z);
b — paccTosHWMe Mexgy ABYMA KOCOCUMMETPWYHBIMMW BEKTOPAMK, MM;
K — HOME&p NOKANBHOM NNOCKOCTH BAONL OCK POTOPA, NPUHUMAK WMWY 23Ha4YeHwsA oT 1 o K;
n — Homep Moabl M3rMBHbIX kKonebanui poTopa;
#,{2) — n-a mopa narnbHelx konebanui poTopa;
#,{Z;) — 3HaueHue n- MOAB! B k-1 NNOCKOCTH BACNE OCK pOTOpPa,

(bn, max MEAKCUMENBHOE AHaY-eHWe -1 MOoabl.

A.3 CoBOKyNHOCTE NokanbHbIX AncbanaHcoB poTopa

Ha pueynke A.1 naobpaxeH poTtop, pastutei Ha 10 aNemMeHTAPHBIX MACC, KOTOPBIM COOTBETCTBYKIT NOKANbHLIE
avcbanance U, k=1, 2, ..., K.

Kexgbi nokanbHeR aucbananc MoxeT ObiTe OXapakTepu3oBaH BEKTOPOM L}k W BEKTOROM PacCTOAHWA OT Havana
KOOPAVIHAT Z,_ (CM. puCyHOK A.2).

Barnag Baons oKW poTopa No3soNseT NPeacTABNTL TREXMEPHYIC KAPTUHY {pUcyHOK A1) B BWAE ABYXMEPHLIX NPo-
eKUWA aNns Kaxgoro snemMeHTa potopa. Bekropbl NokanbHbIX AMcHanaHcos MOryT BblTb NPegcTaBleHbl, KaK MOKa3aHo Ha
pucyHke A.3.

Bce BekTOpBI NoKaneHbIX AMCGANAHCOR MOMYT GbITh MPUBEAEHL! K OAHOR HAYANBHOW TOYKE NpW NPOSKTMPORAHUK
Ha NPOU3BOIBHYIO NNOCKOCTL, NEPNEHOVKYNAPHYIC K OCKM POTOPRE, KaK NOKa3aHo Ha pucyHke A4 a).
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PrcyHok A.1 — PacnpegeneHie NokanbHeX AMcBanaHcoB poTopa, MOAeNnpyeMoro 4ecaThia PAcnonoKeHHbIMIY BOOb
QCK POTOPa MACCaMK, NNOCKOCTH BpalLleHUs KOTOPLIX NepneHaVKyYNAPHEl K OCH poTopa

Pucynok A.2 — BekTop nokaneHoro gucGananca Ok B TOHKE Zk

Usg

—_

Uy
L-L' =
- Yg U
1 U3 6,;
0,

PucyHok A.3 — [ByxmepHOe NpegcTaBNeHNE BEKTOPOR NOKanbHeIX gncbanaHcoe Uk
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a) BekTopbl nokansHkIX aucbanaHcos

U, ¢ Hauanom 8 ogHON Touke

rOCT P 53578—2009

b) Mpathuueckoe npeacTaeneHwe

rmasHoro BexTopa aucbanaqcos U,

MpumedaHue— Yucna psaaom ¢ BekTopamn 0603Ha4aT HOMepa K COOTBETCTEYIOLLMX UM MIIOCKOCTEN.

PucyHok A.4 — lNpeoGpasosaHne BEKTOPOE fokanbHbix gucbanatcos Uy B LBYMEPHOW NNOCKOCTH

A.4 naBHbIW BekTOp AMcbanaHcoB

BekTopHas cymMa nokanbHbIx AucGanaHcos poTopa npeacTasnaeT coboi rnasHLIA BekTop Ancbanaxcos U, [cMm.
pucyHok A.4 b)], 4To MoXeT BbITh BbIpaxeHo hopmMynon

Ui
:

=

U, =
k

(A1)

naeHbIn BEKTOP AMCHBanaHCcoB He NpYBS3aH K Kakol-nnbo onpeaeneHHon NNOCKOCTH U MOXET ObITh N306paXeH B
NPOV3BONIBHO BbIDPEHHON NNOCKOCTH.

A.5 MomeHTel ancbanaHcoB

MomeHT aucHanaHca MoxeT BbITh ONpefeneH TONLKO OTHOCUTENBLHO HEKOTOPOIW NPOU3BONBHO 3afJaHHOI NNOCKOC-
TW, NEepPNerauKyNApPHOM K ocu potopa. K aToii nnockocTu 3aTem AormkeH BbiTh NPUBSA3aH rMaBHbIi BekTop AncbanaHcoe,
TaK Kak TONbKO B 3TOM CNy4ae rmaeHblil BekTop AucbanaHcoB He cosaaeTt momeHTa AucbanaHca. B kavectse faHHoM
nnockocTw (Ha pucyHke A.5 oHa oBo3HadveRa R) 4acTo BeIBUPAT LEHTPaANGHYK NNOCKOCTh.

[

g X

g

|

Zc

—

VAT

A

<

N\
.\,‘ﬂh
v

[k

>

{~2

R — UeHTpaneHana paguansHan NNocKocTe poTopa

MpuMeyaHue— b— paccTosiHWe MeXay ABYMS KpaUHWMKW paanansHbIMK MNOCKOCTAMK poTopa. MecTono-
NOXeHWe LeHTPansHON NITOCKOCTH R BbIGpaHo Takum obpasom, 41obul z, = bf2.

PucyHok A.5 — lMNpenctaeneHne MoMeHTa aucbanaHca £, 1 napbl KOCOCUMMETPUYHLIX AncbanaHcos Cy, — C
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MaTtematnyeckn momMeHT gucbanaHca ﬁk {MOMEHT MHEPUMK), BEI3EIBAEMbIA guchanaHcom Uk, MOXKeT ObITE BIpa-
KEH B BWAE BEKTOPHOMO NPOW3BedeHns (CM. pUCcyHOK A D) no popmyne
P =1,.xU, (A.2)

Mpume-waHne— YpPaBHOBEWEHHBIN OTAENBHO 3NEMEHT pOTOpa, Nony-WBLWKA Npr cGopre poTopa cuelwgHre
OTHOCUTENBHO GOV BPALEHUS POTOPE, CO3A38T MOMEHT MHEePLMK poTopa, 06yCNoBNEHHBIR HECORNAAEHWEM 50 OCell Bpa-
WEHWA 1 MHEPLUWK.

A.6 MnaBHEIR MOMeHT AucBanaHcoe

MnaeHblid MomeHT gucBanaHcos P, npeactaensder cofOn BEKTOPHYI: CYMMY MOMEHTOB, CO34ABAEMbIX BCEMM
nokansHeiMu AncBanancamm U, 4To MoxeT BeiTh BeIpaxeHo dopmynoi
Y G (A.3)
P.=2h xU,.
k-1

A.7 Mapa xococMmMmeTpU4HLIX gucbanaHcos

Horga momMeHT gucbanaHca ﬁk yaobHee NpedcTaBuTE B BUAE Napsl NPOTUBONONMKHO HAMPABIEHHBIX (KOCOCUM-
MeTpMHHbIX) NoKaneHbIX p,mcfianchoa ék ] —ék , OTHECBHHBIX K I'IpOIfIEBOJ'IbHO BblﬁpaHHbIM NNoOCKOCTSM C KOOp,ﬂHH&T&MM
Z oV Z_p . MopcTpoyHbli MHAEKS K yKasbiBaET, YTo 3Ta Napa NokarnbHbiX AMcGanaHcoB CBA3aHa G NokanbHeIM gucbanat-
com Ok M MOMEHTOM ancBananca Isk.

MaTemaTtnyeckn CBA3b MeXay ﬁk W C‘k, —ék MosKeT ObITe NpedcTasneHa hopMynon

P, =ZoxC+Z_ox(-CPl. (Ad)

B aanHom cnydwas, Kak nokaaaHo Ha pucyHke A5, C,, —C, OTHBCEHBI K KPAWUHKM NNOCKOCTAM POTOPA, HAXOAAWNVMGSH
Ha paccToAHWK b apyr oT apyra.

Mpuwesanue—dopwyna (A.4) moxer 6biTb Npecbpasoeara k Buay Py = Z¢ —Z_¢) xCk. 3aech |Ze —Z-¢)|
npeactaenaeT cobon pacCcTOAHME MEXOY MNOCKOCTAMMW KOCOCMMMETPUYHEIX gucGanancos, paeHoe b.

Ha pucyHke A.6 a) NOKa3aHkLI NTOKaNeHbIE KOCOCUMMETPWYHEIE AMchBanaHckl B kpakHel Npasoi NNOCKOCTY POTORa B
NpeanonoXeHnn, |TO MaBHBIW BEKTOP AMcBanaHCoB OTHECEH K UEHTPANBHOW NNOCKOCTW poTopa R.

10

7
1 8
a) NokanbHble KOCOCUMMETPHYHBIE AucBanaHcw Ek. b) PeaynbTUpPYIOLLMIA BEKTOP KOCOCMMMETPHYHOID
k=1,2, ..., 10, B npaBo# KpaWiHeMi NnockocT AvcGanaHca B NPaBoid kpaikHed nnackocTk
potopa

pOTOpA, NOMYH&HHLIE YMHOKEHUEM NOKANBHOM
Ancbananca Uy Ha (z, - z,)/b

Mpuvmedanne—Yucna pagom ¢ BEKTOpamK 0603HAYAKNT HOMEPA K COOTBETCTBYHIWLKMX NNOCKOCTEN.

PucyHok A6 — lpadiyiackoe npeacTaBneHre peaynsTUPyIoLWEro KococnmmeTpru-Hore ancbananca portopa

BekTopHaa cyMMa NOKaNEBHbIX KOCOCMMMETPUYHEIX AuchBanaHcos 0bpasyeT BEKTOP KOCOCHMMMETPUYHOrO gucha-
naHca B NpaBol KpalHeR NNOcKoCTH poTopa [CM. pucyHOK A8 b)]. CooTBeTCTBYIOWLMA eMy BEKTOR KOCOCUMMETPUYHOIO
aucbanaHca B NeeoW KpaHe NIOCKOCTH POTOPa MMeeT TO e 3HaYeHre, HO NPOTUBONONOMHO HanpaBneH.

A8 MopgankHbIe gMcbanaHcekl

A.B.1 Dopmbl COBCTBEHHBLIX KONEGAHWIA
MopaneHble gucbanaHcel ABNATCA NPUYUHON NOABNEHWE M3TMBHBIX KonebaHi onpegeneHHon opMel, ONUChI-
BaeMbIX (DYHKUUAMK ,(Z), rAe 7 — HOMEP MOALI, MPUHUMAKWMA 3HaYeHns 1, 2, 3, ... Ha pucyHke A.7 nokasaHbl ngeany-
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3UPOBaHHLIE NepBble TPHM MOALl M3MMOHBLIX KONeBaHWH CUMMETPHUHOIC pOTORa G PABHOMEPHO pacnpefeneHHbIMK
MACCOW W HECTKOCTBIO.

a} Mepean Moaa M3MUBHLIX koneBaHwWid ¢4(z)

max.

b) Bropas moga uaruBHbix konebaHui ¢u(z)

max.

c} TpeTbsa Moga UarnbHbix koneGaHuii ¢4(z)

PucyHok A.7 —lNepBble TPy MOAbl M3rMBHBLIX KONEBAHWA CUMMETPUHHOIO POTOPA C PABHOMEPHO pPacnpeasneHHbIMy
MACCOM M XECTKOCTBIO HA KeCTKUX Onopax

A.8.2 NpeacraeneHne mogansHoro gncbanavca
MpegnonaraeTcs, YTo NOKankHee guchanaHcel poTopa pacnpegeneHt!, KaK NOKa3aHo Ha pueyHke A1, Ecnu Kas-

Abli NOKANBHBIG ANCGANaHe U, yMHOXWUTE Ha 3HaYeHne yHKUNN §, (Z) B TOUKE Z, COCP8A0TOUEHUS JAHHOTO NOKANBHOIO
AucHanaHca, To 970 NOABONKUT NONYYKM Th NOKANBHLIA MOAANBHLIA Avchanane U, Ana n-i hopMbl narBHEeIX KON eBaHuii

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

3HavueHUA BEKTOPOR, NOMNyYeHHLIX No thopmyne {A.5), NoKaasBaT pacnpeasneHmne n-ro ModanbHoro gncbanadca

BAONE OCH poTopa. CyMMHPOBaHWE BEKTOPOB NO3BONAET NONYYUTE PE3YNETUPYICILWA BEKTOR N1-ro MogansHoro gucba-
nauca U,  no dopmyne

(A.6)

Ld’l[n_.r= E"kq’n(zk)‘k =1,2,3, ..,10.

1D

k

A_8.3 JKBMBANEHTHLIA MOOANLHLIA gucbanaHe

Mpu onpeaeneHun NOKansLHoroe ModansHoro aucbananca no dopmyne {A.5) v peaynbTUPYIOILEro MOAANbHOTO
aucbananca no dropmyne {A.6) Heobxogumo obpatuTe BHUMaHWe Ha cneaylowee. PyHKUMA 4, (2) onvcbiBasT dopmy
varnBHoro konaGarua poTopa, T. €. YCTAHABNWBAET QTHOWEHWE amnnuTyg konabanmia no n-n moae B NibeIX ABYX TOHKAX
no AnwHe potopa. JaHHble OTHOWEHUA OCTalTCA HeMSMeHHbIMK NPy niobom macwTabe, BoneacTene Yyero yHKuniG ¢, {z)
cngayeT CHWTATE ONPeagneHHol ¢ TOUHGCTBIO A0 HEKOTOPOro MHOXKUTENA. 3TO, B CBOK OYepeb, BhI3bIBABT Heonpeas-

NEHHOCTL B sHauennsax U, u i, . nonydeHHbix no hopmynam (A.5) n (A.6) cooTEeTCTBEHHO. UToObI M3bexaTk ykasaH-
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HOWM HeonpedeneHHOCTH, BBOAAT NOHATHE 3KBMBANEHTHOrO MoganeHoro gaucbanaHca, gns Yero BMecTo 3HadYeHws ¢n(2),

KOTOPOE ONPeagneHo ¢ TOUHOCTHI0 A0 HEKOTOPOIO MHOXKKTENS, BepyT OTHOLWaHne <|;n(z)h|um max> KOTOPOS N3BECTHO TOUHO.

Takvm 06pa3oM, opMynbl A71A MOKANEHOro 3KBMBaNeHTHOro ModaneHoro guctanadca i, , M pe3yneTpYoLWero

SKBMBAMNEHTHOIO MoaaneHora aucbananca U ANA N-1 Moabl M3rMBHBIX KONeBaHnin UMeIT BN COOTBETCTEEHHO

ne, r

=g, #26) k=123, . 10,

(|’n, A

U (A7)

ne, k

#
P Z}M,kﬂ,zs,...,m. (A.8)

ne,
k=1 ‘bn,max

PeaynsTVpyOWMA 3KBMBANSHTHRIW MOJaneHbIn AncGanane Ans AaHHoW Moasl narmGHelx koneGaHnn nenoneayoT
Ans onpegeneHns ypasHOBEWEHHOCTH POTOPA W YCTAHOBIEHWA COOTBETCTBYICLLErD AONYCKE, 0QHAKO N0 HEMY HENL3A
onpeaenuTs pacnpeaeneHne KOppPekTMPYIOWMX MACC ANA YCTPaHeHna narnbHblx konebanwii poTopa.

Mpumevanue 1— AducbanaHcUge, » COCPEOOTOYEHHDIM B MNOCKOCTH C KOOPAWHATON ¢yl(Z) = iy, max, BO3OYKAS-
eT Takne e konebaHus poTopa No M-l MOAe, KaK U MCXCAHAS COBOKYNHOCTL BCEX NOKANbHBLIX AMchanaHcor.

MpumevaHnue 2— Ecnu B NNOCKOCTH & KOOPAVHATOW n{Z) = . max YCTAHOBUTE KOPPEKTUPYIOLLYIO Macey, Co-

30AI0WYHI0 B 3TON NNOCKOCTM AvcBanane, PABHBIN NO 3HAYEHUIO W NPCTVBONONOXKHO HANPABNEHHbIA Uye (, TO T8 macca Gy-
Aet soabyxaate gpyme moabl narmbHex koneGanwia.

Ha pucyHke A.8 npveegeHa MNNKCTPAUWS NOHATHA 3KBMBANEHTHOMO MoganeHoro ancbananca Ha npumepe nep-
BOW MOA kI M3rMBHbIX konebaHui. Ha pycyHke A.8 a) NoKasaHs! 3HAYeHWA opavHaT hopMel M3rMBHOro konebaHuA B TOYKax
no anvHe potopa. Ha pucydke A.8 b) nokasansl nokansHble gucbanaxcs Ok! AESWCTBYIOLLIKME B TEX Ke ToqKax. Ha pucyn-
Ke A.8 C) NoKasaHbl NOKankeHble 3KBMBANEHTHBIE MogankeHble gucbanaHcel, a Ha pucyHke A.8 d) — BekTOpHas cymma
NOKANBHBIX SKBUBANEHTHBIX MOAANBHBIX AMCOANAHCOR, T. €. PE3YNbTUPYIGLLWA SKBMBANEHTHLIR MOAANbHBLIA ancbananc
ANA NepBoi Moabl M3rMBHBIX KONEDaHKWIA poTopa.
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Mpunoxenne B
{cnpaBovHoe}

I'Ipumepbl AWHAMHWYECKOIo NnoBegeHHUA PpOTOROB pa3HbIX TUNOB

B.1 O6wwne nonoxeHnA

B 3aBMCMMOCTI OT HaCTOTH BPALLEHWA POTOP MOXET AEMOHCTPUPORETE PAAHLIE TUMB! AMHAMUYECKOTO NOBEASHHS
WK COYETaHNe 3THX TWNOB. B 3aBUCMMOCTH OT NoBedeHns pOTOPa USMEHSETCA ero OTKNMK Ha gvcbananc. Habnoaas,
KAK M3MEHASTCA © MAMEHEHNEM HacTOThH BPALLEHVS OTKIWK YPABHOBELWEHHOrO 1 HEYPABHOBEWEHHOMD poTopa, MOXHO
chenaTtb NPpednonoxedve o Tune potopa. MaeanwsvposaHHoe onvcaHWe POTOPOB Pa3HbIX TUMOB NPYBEAEHO B pasge-
nax B.2—B.5.

Mpu ganeHeflLeM PACCMOTPEHUKY NCNONB30BAHBI CNeaYIoLIMe AONYLEHWS:

a) Ha BanaHCUMPOBOYHOM CTEHKE COBEPLAIRT HECKOIBKO MYCKOB POTOPA, M3MEHAA YACcTOTY BPALWEHMWS, HARYMHAA OT
HM3KOW YacTOThI /1y (THIMYHOW AnA 6aNAHCYPOBKY HA CTAHKAX € KeCTkUMK onopamn) Ao patodeil wacToTel n,y;

b) onopel 6aNaHCKPOBOYHOIO CTAHKa ABNAKTCA JOCTATOYHO KEeCTKMMK AN Toro, YTobel He BNWATE HA NOKa3aHUsA
3HadeHuA aucbananca;

C) NokKasbBawllee yCTRORCTBO BanaHCMPOBOYHOIO CTEHKA MpagdyvpoBaHo B edMHULax gucbanaHca.

Mpumedanune 1— pagyMpoRKY NOKA3LIBADILWX YCTPORCTE COBPEMEHHBIX BANAHCUPOROYHBIX CTAHKOR C XKeCT-
KMMK ONOpamy 06blMHG BBINOMHAIOT B 84WHWLAX MACCH ANA CnpegeneHns aHaYeHVd HeoBXOaAMMBIX KOPPEKTUPYIOWIKMX
mace. [ins MHOMMX pOTOPOR NOKa3aHua ByayT OCTARATHCA NOCTOAHHBIMMW B pabovem auanaaoHe ckopocTed BanaHcnpoBod-
HOro CTAHKA, NoKa AMcBanaHe poTopa OCTAeTCs HEVIMEHHbBIM.

Mpumedanue 2— okazanua aHaqeHna aucBananca rmbkoro potopa ByayT MeHSTECH C MAMEBHEHWEM [acTo-
Thbl BPALLEHWA BCIEACTBNE BNUAHWA MOA M2rmbHbIX koneGaHwi aaxe npu yenoBuy, 4To AncbanaHe poTopa OCTAETCH Hena-
MeHHBIM. [103TOMY ANA TAKOro POTOPAE M3MEHEHUME NOKA3AHUIA MOXKET ObITh CBA3ZHO KAK ¢ U3MEeHeHVeM AnchanaHca, TaKku ¢
BNMAHMEM M3rMGHBIX kKoneGanwni.

Mpumevwadne 3— B HEKOTOPLIX CNYyYanX 3HAYMEHNA NOKaaHu aucbanaHca Ha 0gHON M TOW e “acToTe Bpa-
WweHus ByayT pasHbMY B 3aBUCHMOCTH OT TOTO, MZMEHRAETCH YacToTa BPAalLeHns B CTOPOHY BO3PAcTaHus UK yGuiBaHuA
{athhekT meTepeanca). B HACTOAWEM NPUNGKEHWW AaHHBbIR 3hHEKT BO BHUMaHWE He NPUHYMABTCS.

B npumepe, naobpaxeHHoM Ha pucyHkax B.1—B.5, ncnoneaosansl ABa cnocoba npeactasngnna ancBanaHca.
B NeBblX YacTAX PUCYHKOB NOKA33aHbl TPAhMKM M3MEeHEHNS OTKNWKA Ha AMCBaNaHc ¢ M3MEHEHWEM YaCTOTEl BPAWEHWA 1, B
npaebix — nameHeHna gucbananca {amnnuTyasl M $asl) ¢ M3MEHEHMEM YACTOThl BPALLEHWA B NONAPHLIX KOOPANMHATAX.
3HaveHne gonycTumMoro gucbanaHca Ha rpadvkax B NeBbiX YAcTAX PUCYHKOB NOKa3aHO FOPM3QHTANBHON NUHWER, a B
NPaBbIX HACTAX — OKPYXHOCTEIG {(ANA pucyHKCR B.2 n B.3 gaHHoe npaBnngs cnpaeeannes TOMNBKS ANA HU3KWX HYacToT Bpa-
WeHnA; Ha Bonee BLICOKMX YacToTax NpedcTasneHne AonycTumore gucbanaHca sensetcs bonee CnomHeIM, Tak Kak
He0BX0OWMO YUYW THIBATL SKBUBANEHTHbIE MOAANbHEE AUCBanaHcbl).

B.2 Potop, paccMaTpMBAEMbIN KAK MECTKMIA

Ans poTopoB, OTHOCUMBIX K XECTKMM, MOXET HabnioaaTecs TONBKO HE3HAUNTENEHOE (N0 CRABHEHWIO GO 3HAYEHW-
em gonyctumoro aucbananca) uameHeHne Nnokazadui 3nadedna ancBananca (Kak ANA ypaBHOBBIEHHBIX, TAK M Ans
HeypaBHOBELWEHHLIX POTOPOB) BO BCEM QMana3oHe USMEeHEHHUS YacToTel BpaweHws. TUNWYHOEe NoBeaeHWe POTOPOB AaH-
HOro TMNA NPY MAMEHEHWW YacTOThl BPALWEHWA NOKA3aHO HA pucyHke B.1.
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NMpuvmedanwne—Hvcna pagom ¢ BekTopamm 0603aHA4AKT HOMEPA K COOTBETCTEYILKMX NNOCKOCTEN.

PucyHok A.8 — Ipadmdeckoe NpeacTABRNEHWE SKBUBANEHTHOIO MOAANBHOMO AMCHBanaHca Ha NpumMepe Nepeor hopmsl
M3rnBHEIX KONebaHui poTopa Ha XECTKMX Onopax
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a — HeypaBHOBELUEHHBIA poTop; b — ypaBHOBeLLEHHLIH poTop; f— Noka3aHWe 3HaveHWs gucBanaHca
BanaHCUPOROYHOMD CTaHka; tol. — AonycTUMREIR aucBanaHe

PucyHok B.1 — M3meHeHWe nokazaHuin 3Ha4eHWA guchanaHca Npy M3MEHEHUW YacTOTkl BpaleHns
KECTKOro potopa

B.3 PoTtop, pacecMaTprBaeMEIA KaK rmOKn i

,D,J'Iﬂ POTOPOR, OTHOCHMEIX K FM6I{HM, NoKa3aHue AHa4eH1A )EI,HC68H8HCE! MIMEHABTEH © MAMEBHEHWMEM HYAaCTOTH BPa-
werHud. Ho nponcxoauT 5T0 HE BCNEACTERME N3MEHEHNA PacnpeaeneHns Mace poTopa, a B peaynsTaTe NoARNeHn A narui-
HbIX KoNebaHuid N0 COOTBETCTBYIOWMM ModaM (CM. MpumMedaHuWe 2 B B.1).

MameHeHnA NoKaaaHWuK 6anchmpoaqu0m CTAHKa SBNAKTCA 06pamr\nb|mn, T. 8. HA OAHVX W TEX He 4acToTax
NoKa3aHWs OCTaTCHA HEM3MEHHEIMW HE3ABMGHMMO OT HANP&aBIEHNA M3MEHEHNS YacTOTbl BPALLEHUS.

TunudHoe NnoBeagHne rMBKUX pOTOPOB ANA CNyHan, KOraa paboqas “acToTa BPALWEHS NEXUT HUXKE NePBOR KPUTU-
YeCKOW YacToThl BpaWeHUs poTopa, NOKasaHo Ha pucyHke B.2.
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a — HeypaBHOBELUeHHLIR poTop; b — ypaBHOBELLEHHEIA poTop; { — nokasaHue aHaveHus gucbanaHcs
GanaHcupoBoMHOM cTaHKka; tol. — genycTuMelid aucGanaHc

PucyHok B.2 — MameHeHve nokaaaHwi aHaveHuns gucbananca rmbkoro potopa, pabovan 4acToTa BpaWeHUs KOTOPoro
HUXE NEPBOW KPWTWYECKOH

TynuyHoe NoBedeHKe TMBKKX POTOPOR ANA CNy4as, koraa paboyan YacToTa BpalweHHUs Bblle NePBOM KPUTUYECKOR
YacToThl BPaLLEHWA POTopa, NOKasaHo Ha pUcyHke B.3.
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a — HeypaBHOBeLLEeHHbIA poTop; b — ypaBHOBELLEeHHLIA poTop; J— nokaaaHWe aHaveHws aucBanaHca
banaHCMpOBOYHOIC CTAHKA; fol. — gonycTrmeld aucbanaHc

PucyHok B.3 — MameHeHne NokalaHui 3HaqeHna aucbananca riBroro potopa, pabovan YactoTa BPalleHns KOTOpOoro
BbILLE MNEPBON KPUTUHECKOW

Ecnu GanaHcuposka rmbkoro potopa NpoBeAeHa NPaBunbHO, TO 3Ha4eHne gucbanadca byaeTt 0CTaraTbCA B yCTa-
HOBME&HHbLIX NPeAnAax BO BCEM AVANA0HE W3MEHEHWA YACTOTH BPALIEHNS.

B.4 Potop c ynpyruMm asneMeHTaMmmn

Y poTOpa C YyNPYruMK 3NeMEeHTaMK NOKAAZHWA 3HAYEHUS AMCBANaHca MAMEBHSAKITCS € MAMEHEHMEM YACTOThLI Bpa-
WeHWA BCNedcTBUE W3MeHeHns gucbanaHca (CM. pucyHOK B.4).

MameHaHnAa NoKaaaHui Ganchmpoaquom CTAHKA SBNAKITCH 06pamr\nb|mm, T. 8. HA OAHHUX W TEX He 4acToTax
NoKasaHWs OCTAKITCA HEM3MEHHEIMW HE3ABMCKUMO OT HANPAaBNEHWA M3MEHEHHMS YACTOThl BPalLEHWA.
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a — HeyPAaBHOBRESLUEHHKIA POTOP; b — ypasHOBEWEHHRIA pOToP; f— nokasaHuwe 3HadeHus aucBanadca
banaHcKMpOBOMHOMD CTAHKE; tol. — gonycTimeiin gucbananc

MpwMeyaHune— HapreyHke nokasaHo nameHenne gucbanaHca gns poTopa ¢ yNpyrMMy ANeMeHTaMuy, KoTo-
peiil oGnagaeTt CRONCTBAMM XECTKOro potopa. CAHAKo ynpyrne SnemMeHThl MOryT UMETE W POTOPbL! APYTMX TMNOR.

PucyHok B.4 — 3meHeHune nokasaHuil 3HaveHns gucbananca poTopa C ynpyrumMm anemeHTamm
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JobBaBneHnem KOpPeKTUPYICLWNMX MECC YCTPaHUTE AncbanaHsc poTopa gaHHoro TMNa HeBO3MOXHO. Ecnn BnnsaHne
YNpyrux SnemMeHToR Ha BUGpauuvio poTopa HeNbasd YMeHbWNTE M2MEHEHNEM 8r0 KGHCTPYKUMIK unn cnocoba cbopkw, To
6anaHCUPOBKY UCTIONE3YIOT KaK HEKOTOPOE KOMIMPOMUGCHOE peweHne, obecneymBalwee MMHUMW3aUMI0 3Ha4YeHWA QUG-
Bananca Tonbko B 06NacTH paboYei YacToThl BpaLeHs. VIHOraa 3a cHeT KOPPEKTURYIOWMX Mate MOXHO A0GUTECA CaBU-
ra KpYBOW M3MEHEHWA 3HaYeHns gucbanaHca B 3aBMCHMOCTM OT YACTOTel BPaWeHus Tak, 4Tobbl OHa BCA OCTaBanach B
npegenax gonycka. Ecnuv 5To caenate He yoaeTes, To 06bivHo 06ecnavunBaloT yaoeneTBOpeHne TpeboraHns No octaray-
HoMy gucbanaHcy B obnactu bonee BbICOKMX 4acToT. [1pU 3TOM Ha@ HWU3KMX YacToTax gucbanaHc MOXeT BelXOdWTb 33
npegens aqonyctumoro anctananca, Kak NoKaaaHo Ha pucyHke B.4.

B.5 Potop C 3nemMeHTaMM, MU3MeHAKLWWMH CBOIO nocaakKy

Ina poTopoB TAKOrO TMNA XAPAKTEPHO BHESAMHOE M3MEHEHWE NOKAZAHMI 3HAYeHnA AucBananca, KaK NOKAaHo Ha
pHcyHke B.5. Ckavok nokasaHvi HabniogaeTca TONEKO 04KH pa3, He NOBTOPAACH NPH NOCTeQYIOWMNX NYCKaX.
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1 — nepebli NycK poTapa; 2 — BTOPOA NYCK pOTOpA; 8 — HeypaBHOBeLLEeHHbI poTop; b — ypaBHoBeLEHHBIA poTap;
I — nekazaHwe aHaveHns aucBanaHca 6anaHCUPOBOYHOTO CTaHKa; tol. — AonycTUMBEIA AnchanaHc

PucyHok B.5 — MameHeHve nokazaHwi aHaqveHun guebananca poTopa ¢ anemaHTamMn ¢ M3MEHAILLENCA Nocaakor

Mocanka 3NeMeHTOB POTOPA B OKOHYATENBHOS MNONOKEHME NPOMAOLINA BO BPEMSA NEPROTO Mycka potopa. Kak eua-
HO M3 pucyHka B.5, Bo Bpems BTOpOro nycka potop BefeT cebs kak MeCTKUH, HO M3MEHAOWYIOCH Nocagky anemMeHTOR
MOMYT UMETh poTopL NKBoro TMNa. MameHeHna NokasaHnil GanaHCMPOBOYHONC CTAHKA ABNAKTCS HEObBPaTUMbIMK, T. 8.
KpYBas U3MEHEHWA AUcHanaHca He NOBTOPAETCA NPY U3MEHEHNM M3MEHEHUS YacTOTsl BpaleHus Ha obpaTHoe.

Kak npaswvng, NOCaaka IN8mMeHTos pOTopa B OKOHYATENBHOSE NONOKEHWE NPAVCXOANT N0 AOCTUHEHWK AOCTATOYMHD
BLICOKON 4acTOThl BpalleHus, 065IYHO Npesblwalowel paboyyto YacToTy BpalleHrsl poTopa.

MpumeyaHue 1— HapucyHke B.S nokasaHo M3MeHeHWe aucBanaHca Ana poTopa G SNeMeHTaMKu G U3MEHSAI0-
WeACcA NOcagKol, KOTOPLIM ofnagasT CBONCTEAMM XECTKOTO poTopa. OgHAKO TAKME BNEMEHTBI MOTYT MMETE M POTOPEI ApY-
MNAX TUNOB.

MpuMeyaHue 2—Tlocne TOro, KAK 3NeMEHTEl POTOPa 3aMMYT CBOE OKOHYATENbHOE NONOKEHWE, NOBedeHUe
pPOTOPA CTAHET XAPAKTEPHBIM ANS POTOPa oNpeaeneHHOro TNa, M OH MOXET ObiTe YpaBHOBEWeH METOAOM BanaHCHPOBKH
POTOPOB AAHHOIO THNA.
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Mpunoxenne C
{pekomenayemoe)

Onpe.qenel-me cTeneHUu rMbKocTU poOTOpa NOC ero reoMeTpuiHeCKMM U MAaGCOBEIM XapakTepucTUKaM

C.1 Obwwme nonoxeHus

Bribupaembll MeTod BanaHCMPOBKM 3aBUCKUT OT CTeneHW rMOKOCTH, NPOABNAEMON pOTOPOM B npouecce pabo-
Tel. HacToAwee npunoxeHne yCTAHABNWBAET METOL ONpaAeneHns cTeneHn rmbrocTh paTopa Ha ocHoRe HopMauvn O
reoMeTpU4eCcKUX M MACCOBLIX XapakTepUCTHKAX poTopa U NPUONU3UTENEHBIX CEBEAEHUAX O CEBOWCTBAX ONOp poTopa.

Bonee Tounan OueHKEa AVHaMW-eCKoro NnoeeaeHna pcm::pa MOXET 6bITb nonyqua H& OCHOB& MartemMartvyecKkora
MOAENMPOBAHUA CUCTEMEl « POTOR — onopax» NPY HanWyuK NOAHOK MHoPMaLKMK O KOHCTPYKLWK pOTORA, AMHAMKYE CKWX
XapaKTepMCTMK NOAWMNHWKOB 11 I{OpI'IyCOB NnoAWUNHUKOR.

C.2 MaremaTn4yeckoe MmoaenvpoBaHve poTopa

OueHky cobGeTBEHHBIX HACTOT KONeGaHui poTopa MOKHO MNONYYUTE HA OCHOBE MATEMATHHECKOr0 MOOENUPORAHNA
POTOPA MO ero MACCORO-XECTKOCTHRIM M rEOMETPUHECKUM XapaKkrepucTrkam. Ans a1oro HeobxogMmo 3HaHME OCHOBHbLIX
napaMeTpOB, TAKMX KaK PacCTOAHWE MeXOY LeHTpamKy NOAWHIHUKOBLIX ONop, Macca poTopa, BHelWHWe gvaMeTpsl, onpe-
AENSIOILME XECTKOCTh W pacnpeaenarHne Mace potopa. Ocoboe BHUMaHWE cneayeT yaAennTe BOAMODKHOMY YBENUHEHW IO
JKECTKOGTH NPKU HANWYMKY 2NEMEHTOB POTOPE, HaNPEeCCOBAHHEIX G NPUMeHeHUeM ropsyel nocagkn. Ans Gonbwel pocto-
BEPHOCTH PesyNeTaToB MOOENWPOBaHNS PEKOMEHOYETCH CPaBHUTL NEPBYI0 Mody KonebaHwil poTopa co CBOBOAHLIMK
KOHLAMY, NONYYeHHYK) HA OCHOBE PAacyeToB, € PeaynbTaTamMu HATYPHOrO 3KCNEpMMEHTa. XOPOLWY AnnPOKCH MaLMIG
konebaHuil potopa co cBOBOAHEIMM KOHLENMMW MOXHO NONMYYUTE, NOSBECHB POTOP G NOMOLWbIC KpaHa ¥ Bo3byaue koneba-
HUS B TOPU3CHTANBHOM HANPABIEHWN.

C.3 Onwncanwne metoga
Ha ocHoBe maTemaTndeckol Mogeny {cMm. C.2) paccyWTLIBAKGT KPMTUYECKME YacTOThl BpalWeHWs poTopa ¢ wap-

HUPHBIM 2AKPENNEHNEM KOHLUOR (B KAYeCTBE TAKOrS NPeacTaenanT paTop, NPOCTO ONUPAKILWACA CBOMMK KOHUAMKW HA
Onopk! ¢ 6eCKOHEYHON KECTKOCTEIC B pagnaneHOM HanpaeneHun). OLeHBAT XeCTKOCTL poTopa S, Him, no dopmyne

S, =m_o?, (C.1)

rae m,— Macca poTopa, Kr,
)4 — NEPRan KPUTMYBCKAR YACTOTA BPALBHUA POTOPA C WAPHUPHS ONMPAKLIMMUCA KOHLAMY, pas/c.

PaccunTeiBAKOT NEPRYID, BTOPYIC W TPETHH KPUTHHYECKME |ACTOTh BPALWEHWA POTOPa BO BCEM AVANA30HE MaMaHa-
HUA HECTKOCTH ONOPLI {BKNIQYAIO LWER XHECTKOCTHY NOAWMINHMKA W KOPNYCa NOAWMNHMKE). HOPMUPYIOT 3HaYeHHA EeCTKOC-
TV NOAWMWMNHUKOROMO y¥ana ASNeHMem HA XeCTKOCTE poTopa. HOPpMUPYIOT KpUTWHECKME |HacTOThl BPALLEHVA A8NEeHNEM X
Ha paboyyie NN MAKCUMalbHY I YacTOTY BpalweHns poTtopa. CTPOAT rpathhuiky 3aBMCUMOGTER HOPMUPOBAHHLIX KPUTH-
HECKWUX HACTOT BPALLEHWA OT HOPMWPOBAHHOW KeCTKOCTH NOAWNNHUKOROMQ Yana, NPUMEpsl KOTOPbLIX MOKA2aHB! HA PUCYH-
kax C.1un C.2.
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X — OTHOLLEHUWE KECTKOCTU NOALLWMIHUKOBOIO ¥ANa K XECTKOCTH pOTOpa; Y — OTHOLLEHWE KPMTHHECKON YACTO T BPALLEHWA K patoden

HACTOTE BpALLEHUs poTopa; 8 — 1-8 thopma coGeTBEHHEIX konabaHwii xecTroro potopa; b — 2-a thopma cobeTBerHEIX KoneBaHui KecT-

Koro potopa; ¢ — 1-8 Moga narubHeIx koneGanui (HUAKaE HecTKOCTs onopel); d — 1-A Moga uarmbBHbIx koneGaHui (BEICOKaRA KECTKOCTE

onopely; & — 2-8 Moga narubHeix konebadui; f — 3-7 moga warmbHbix KONeBaHuA; § — KECTKOCTh MACARHOMO CNOA NOOWWNHUKA;
fi — pabounii gUanazoH YacToT BpalleHus

Pucyrok C.1 — lNonoxenne KpuTr4acknx HacToT BPALWEHNA ANA poTopa XaCcTKora Tmna
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X — OTHOLUEHUWE KECTKOCTH NOAWWMHUKOBOTO YaNa K XSCTKOCTH POTOPE; Y — OTHOLLEHWE KPUTUHECKON YACTOThI BPALLEHWA K patoden

yacToTe BpalleHns; a — 1-1 chopma cobeTBerHBIX KOnebannil xkecTroro potopa: b — 2-a chopma coBCTEEHHBIX KONEGaHWIi KECTKOMO

potopa; & — 1-8 Mmoga uarmbrbix koneGaHui (HM3Kan KecTKOCTE onopel); d — 1-8 Mopga narnBHeIX KONEGAHWIA (BRICOKAR KECTKOCTE ONO-

pei); & — 2-amMoga uarBHolx koneGanui; f — 3-8 moga narnBaex Konebannin; § — HECTKOCTE MECNRHOTO CNORA NOAWWNHUKa: i — pabo-
HWA AVANAI0H YACTOT BPALLEHNA

PucyHok C.2 — lMonoxeHWe KpUTUYECKMX YacToT BpaweHWs 4na poTopa rbrkoro tuna

Ha pucynkax C.1 n C.2 nameHeHwnn Nepeoi, BTOPOH U TPETEEH KPUTWHECKMX HaCTOT BPALLEHWNA N300PaKeHb! NINHW-
amu a—d, b—e 1 c—f cooTBeTCTBEHHO. OBEIYHO BCNEdCTBUE aCUMMETPUM HECTKOCTH MACIAHOIO GNOsl B NOAWWITHUKE W
KOHCTPYELMY NOAWKMNHWKOBGH ONOPs ANS PA3HLIX HANPABRNEHWI KAXAAA KPUTUYECKAR YacToTa BPAWEHWs «paclienna-
eTCA» Ha Napy KPUTUYECKUX YaCTOT, COOTBETCTBYIOWMNX PasHbiM 3HAYESHUAM KECTKOCTY ONOpPLI B ABYX B3aWMHO NepneH-
AVKYNAPHBIX HANPABNEHWAX, OAHAKO 3Aeck ANS NPOCTOTH AHANKM2a Onope NPeanonarawT UAoTPonHeiMK. [pu Manoi
JKECTKOGTH ONOPLl ABE HU3WWe Mogbl KONebaHWi COOTBETCTBYIOT KOoNebaHWAM XKECTKOro poTopa, & TPETbA COOTBETCTBY-
eT NepBor MoAe NarMbHbix KonebaHui. POTOP HA MECTKMX ONOpax MMeeT TONbKO COBCTBEHHbLIE MOAbI MArMBHbIX Koneba-
HUA. Ecnn nprBnnkeHHo M3BECTHA KeCTKOCTE MAaclAHOMC C1of NOAWWINHWKE, TO ee CnedyeT ykasalb Ha rpapurke,
NOCKONBKY OHA COOTBETCTBYET MAKCUMATBHO AOCTHXUMON KECTKOCTY ONOpbLl. Y MHOMMX MALLKWH MUKOBLIE 3HAYEHWA KOne-
6aHWIA Ha KPYTWYECKMX YacToTax BpaweHus HabniogaeT BO BpeMs pasroHa v Belbera, 4To No3sBonseT NonyynTe Npubnu-
HEHHYIO OUSHKY KeCTKOCTH ONaphbl.

C.4 OnpepeneHve TMNa poTopa

Hannbie, npeacTasneddsie Ha pucyHke C.1, xapakrepHbl ANA poTopa, KOTOPLIA B pabodnx ycnosusix NposienaeT
cebs KaK poTop XecTKOro TWNa. M npr HU3KOH, M NPY BEICOKOK KECTKOCTK ONOPLI 3HAYEHUA NepBol COBGTBEHHON YacToThl
VarnBHblx KonabaHwn (y-4acTkK ¢ 1 d COOTRETCTBEHHO) NeaxaT Beiwe paboqero ananaaona 4acToT BpaweHns. B ananaao-
He, r4e XeCTKOCTE ONOPbl MWL HEMHOTMM MEHbLUE XECTKOCTH poTopa, Beino Okl BO3MOXHO NPOABNEHUE HEKOTOPOIO
BAVSHUS WarnBHbix kKonebanuil Ha guHamuky poTtopa. OgHako Ans npumepa Ha pucyHke C.1 aT0 HE UMEsT MecTa,
NOCKONBKY YK&3a8HHbIM ANanasoH NeXUT BblLE XeCTKOGTH MacnaHore cnos. Ha npakTvke XecTKoCTb poTORa MHOTO Borb-
LIE KECTKGCTH 8ro Onopel, NO3TOMY NPOsENeHVe UarnbHeix koneGaHuii ByaeT MVHYMANBHBIM.

Ecnn KpYBble M3MEHEHWA KPMTWYECKWX YACTOT BpaweHus nofgobHbl NOKa3aHHBEIM Ha pucyHke C.2, TO AaHHLIA
poTop cHMTAT rMbkvm. [na MawmH € KeCcTkoN ONopo NEPRAA KPUTHUYECKARA YacToTa BPALWEHN:A (y4acToK d) NEKUT Huxe
paboyell 4acToTel BpalleHys poTopa, 8 NPW HW3KOA XEeCTKOCTH ONopel COBCTBEHHAN YacToTa NePBOR Mogbl U3MMBHEIX
KonebaHui (yMacToK ¢} NeXUT AOCTATOHHO BNnako K pabodven 4acToTe, HToDbl OKa3biBATE BIIWAHWE HA AVHAMWKY POTOPA.

C.5 JononHuTenbHele 3amMeYaHuA

PaccmMOTPeHHbIM METOA MCX0AUT U3 NPEaNONOMXEHNA, 00bIMHO BINONMHABMOIO ANA KPYTNHBLIX POTOPHBIX CUCTEM, YTO
ONopEl POTORA BLIBUPAKGT C YUETOM UX KEGTKOCTU. OH HE NPUMEHWM, €CMW ONOPLI BEIBUPAIT TONBKO G YHETOM MOS0 ERHKM-
BagMON MACChl POTOPA (B pRAe CNyYaes Aoke 3acTaendAs ux paboTate B pexume peaoHaHca). OaHako ecnu metoq
WCTIONE3YRT ANA KPYNHBIX CTAUMOHAPHEIX ra30BbiX TYPBMH, ¥ KOTOPbIX B COCTAB NOGWWITHUKOBOW ONOPbl BXOAWT KOPNyc
TypBUHBI, TO OH NO3BONAET NPABUNBHO MABHTVDVUMPOBATL BONBWKMHCTBG POTOPOR, KOTOPLIE HA pabovei YacToTe Bpa-
WEHKNA NPOABIAGT CBOWCTBA TMBKOIo poTopa.

C.6 MpomexyTovHLIE CAyYaKn

PaccMoTpeHHbIR MeTOA NO3BONSET MASHTUUUMPOBATE TUN POTOPE, eClM OH OTYETIIMBO NPOSBNAET CBOACTBA
nwnGo xecTroro, NnGo rmbkoro poTopa. OaHake AnA pAga pOTOPOR XApPakTepHO HEKOTOPOE NPOMEKYTOHHOE NOBeaeHHE.
Ecnv v3BecTHbl AWHAMWYeCKWe XapakTepuGTWMKW Onop, TO ANA TakMX POTOPOB MPUMEHSRT MEeTod, ONWGaHHbIA B
FOCT 31320, npunoxenune E, B KOTOPOM paccMaTpyBaeT peaKLUMKD Ha AobaenaHune NpobHLIX MACC NOCepeavHe poTopa n
BONW3KM ero yand.
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Mpunoxenne OA
{cnpaBovHoe}

CBefeHWNs1 © COOTBETCTBUM CCLIMCYHBIX HALMOHAMBHBLIX U MEXIoCY4aPCTEEHHbIX CTRHAAPTOB
MEKAYHAPOAHLIM CTAHARPTAM, UCMONb3OBAHHLIM B KAYECTBE CChINOYHLIX B NPUMEHeHHOM
MEXKAYHaPOAHOM CTaHARpTe

Tabnwuua JA1

QB02HAMEHWE CCBINOMHOMD
HALMOHANBHOTO,
MeXNrocyJapCTBEHHOMD CTAHAapTa

CTeneH

OB03HAYEHUE ¥ HAUMEHOBAHKE GORIMOYHOMO MEXOYHAPOAHOMO CTaHaapTa
COOTBETCTBUA

[CCT P NCO 20806—2007 IDT HNCO 20806:2004 BuGpauwa. Kputepun n mepel GeaonacHocTy npu
BGanaHCUPOBRKE HA MECTE POTOPOB BONbILUMX M CReAHWNX PA3MEpOB

[OCT MCO 1940-1—2007 IDT MCO 1940-1:2003 Bubpauuns. TpeGoranwa k kadacTey BanaHCpoR-
KW KeCTKux potopoe. YacTe 1. OnpegeneHne gonyctvmoro guchba-
naHca

MoCT MCO 1940-2—89 IDT MCO 1940-2:1997 Bubpaumns. TpeboBaHWA K kKadecTBy BanaHcHpoB-
KW KEeCTKMX poTopor. Hacts 2. MorpeluHocTn BanaHcupoBkn

[CCT MCO 7919-1—2002 IDT WMCO 7912-1:1996 Bubpauus mawmnH Dea BO3BPATHO-NOCTYNATENb-
HOro AevxeHws. MamepeHus Ha BpaWAKWKMXCA BANAX W KPUTEPWK
oueHKn cocToaHuA. Hacts 1. OBwee pykoRroacTeo

MoCT UCO 79219-3—2002 NEQ MCO 7919-3:2009 Bnbpauwa. OueHka COCTOAHWA MaLKWH MO pe3ynb-
Taram uaMepeHWin Bubpaunn epawatwmxcsa eance. Yacte 3. MNpo-
MbILLIIEHHEIE MALWKMHHBIE KOMIMIEKCH

MoCT UCO 7219-4—2002 NEQ MCO 7919-4:2009 Bnbpauwa. OueHka COCTOAHWA MaLKWH MO pe3ynb-
Taram namepernii Bubpauvn Bpawawmnxes eance. Hacre 4. [azo-
TypﬁHHHble arperaTb| € ¥MAKOCTHEIMK NOOWWMNHUEA MK

MoCT MCO 10816-1—97 IDT HNCOC 10816-1:1995 Bubpauwna. OueHKa COCTOAHWA MALWWH MO pa-
3yNbTataMm wW3MmepeHWid BuOpauuM Ha HeBPAWAKWMXCA YaCTAX.
Yacte 1. Obwee pykoBOAGTBO

MoCT MCO 10816-3—2002 IDT WMCOC 10818-3:2009 Brbpauwna. KOHTpONb COCTOAHWA MALKH NO pe-
3yneTataMm usMepeHnid BMOPELMKM H3 HEBPALWAIWWXCA YaCTsX.
Hacte 3. MpoMbILNEeHHBIE MALWMHBI HOMUHATNBHOR MOWHOCTLID BO-
nee 15 kBT 1 HOMMHAMNBHOW CkOpPOCTRID AT 120 Ao 15000 MyH™

CCT MCO 10816-4—2002 IDT MCO 10816-4:2002 Brbpauus. KoHTponb COCTOAHUS MALWWH N0 pe-
3yNbTataMm wW3MmepeHWid BuOpauuM Ha HeBPAWAKWMXCA YaCTAX.
HacTb 4. Ma30TypbUHHLIE arperaTel ¢ XMOKOCTHBIMA NOAWKMMHYKAMK

MOCT 19534—74 NEQ MCO 1925:2001 Bubpauus. BanaHcupoeka. Cnoeapb

FOCT 20076—2007 MQOD WMCO 2953:1999 Bubpauwna. Ctankn BanaHCWMpOBOYHLIE. XapakTe-
PUCTHUKW U METOABI MX NPOBEPKK

MoCT 24346—80 NEQ HMCC 2041:2009 Bubpauwa, yoap M KOHTPONb TEXHUHECKOro COCTOA-
HuA. Cnosape

MOCT 25364—97 NEQ MCOC 108186-2:2009 Bubpauus. KoHTpONb COCTOAHWA MALIVH NG pe-
3yNbTATaM M3MepeHWid BMOPaUWMM Ha HEBPAWAKWWXCA YaCTAX.
HacTb 2. CTaunoHapHeie NapoBeie TYPBWHLI M TEHEPATOPbI MOLWHOG-
TeH2 Bonee 50 MBT W HOMWHanbHOK ckopocTee 1500, 1800, 3000 1
3600 muH"
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QB02HAMEHWE CCBINOMHOMD

CreneHe
HAUWOHANEHOMG, OBO3HAYEHWE N HAVMEHOBAHWE CCBIMOYHOTO MEXOYHAPOOHOIO CTaHaapTa
COOTBETCTBHUA
MeXroCynapCTeeHHOMO CTaHjapTa

MoCT 27165—97 NEQ MCC 7919-2:2009 Bubpauma. QueHKa COCTOAHWNA MALLWH MO Peaynk-
TaTam uamepeHuii Bubpauum Bpawawwnxes eanos. Hacts 2. Ctaum-
OHapHbIe NAPOBbIE TYPOBWHB W TEHEPaTOpPsL MOWHOCTBI Gonee
50 MBT M HOMWHANEHOM ckopocTeie 1500, 1800, 3000 1 3600 mMuH™'

MOCT 28989—91 NEQ MCO 3719:1994 Bubpauwsa. CumBONEl HA BanaHCHPOBOYHBIX CTaH-
KaX U MIHCTRPYMEHTE

FoCT 31186—2002 MQD MCO 10814:1996 Bubpauwa. MogBep:KeHHOCTE M HYBCTBUTENEHOGTE
MAalWKH K grcbanaHcy

[OCT 31320—2006 MOD NCO 11342:1998 Bubpauwa. Metoas n kputepun GanaHcnpoBkM
MBKUX POTOPOB

[OCT 31321—2006 MOD WMCO 7475:2002 Bubpauns. Ctankw BanancuporovHblie. Orpaxae-
HWS W OPYTWe CPedCcTBa 3aWwmTel B MECTAX U3MEPEHWRA

FOCT 31322—2008 MQD MCO 85821:1989 Bubpauwa. Banancvpoeka. Cornawenve ob ydete

BMTMAHKWA WNOHKK NpKY BanaHCUPOBKE BanoB W HACaKMBAEMbIX geTa-
nen

MpumeyaHue— B HacToAwer Tabnuue MCNONB30BaHbI cnegyiune YCI1oBHeIS 0B03HaYeHWsA CTENEHK COo-

OTEETCTBWA CTEHOAPTOR!

- IDT — nagHTUYHBIE CTAHAAPTH;
- MOD — moandnunpoBaHHBIe CTAHAAPTH;

- NEQ — HeSKBMBANEHTHBIE CTAHAAPTSI.

29



rOCT P 53578—2009

YOK 534.322.3.08:006.354 OKC 21.120.40 T59

Knioueskle crioga: GanaHoupeBka, cTaHAapT, MeTo BanaHcMpoBKA, TUN poTopa, AucbanaHc, AonyCTUMBIA
aucbanaxc
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