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Mpepucnosue

Llenn n npuHuunel ctaHgapTu3aumn B Poccuiickoin degepaunmn ycTaHoBNeHbl degepasbHbiM 3aKOHOM
oT 27 pgekabps 2002 r. Ne 184-®3 «O TEXHUYECKOM perynnpoBaHumny», a npasuna npyMeHeHns HaunmoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CtaHpapTusauusa B Pocculickoli ®eaepauuu.
OCHOBHbIE MOMOXEHNA»

CeefieHns o cTaHfapTe

1 NMOArOTOBJ/IEH OTKpbITbIM akuMOHEepHbIM 06LecTBOM «Hay4HO-uccnenoBaTenbCkuii LEHTP KOH-
TPONS U ANArHOCTUKM TexHuyeckux cuctem» (OAO «HUL, K») Ha ocHOBe CO6CTBEHHOIO ayTEHTUYHOrO nepe-
BOJa cTaHAapTa, yKa3aHHOro B NyHkTe 4

2 BHECEH TexHuuyeckum komuTeToM Mo ctaHgapTtusauun TK 183 «Bubpauusa n ygap»

3 YTBEPXAEH W BBEAEH B LI,EVICTBVIE MNpukasom degepasibHOro areHTCTBa Mo TEXHUYECKOMY
perynvpoBaHuio 1 MeTponorum ot 27 gekabps 2007 r. N9 586-cT

4 HacTtosawmii cTaHAapT UAEHTMYEeH MexayHapogHoMy cTaHgapTy MICO 20806:2004 «Bubpauus. Kpu-
Tepun M Mepbl 6e30macHOCTU npu 6asiaHCUPOBKE Ha MecTe POTOPOB 60/bLINX U CPefHUX pasmepoB»
(ISO 20806:2004 «Mechanical vibration — Criteria and safeguards for the in-situ balancing of medium and
large rotors»).

Mpv NnpyMeHeHNn HacTosILLEero cTaHAapTa pekoMeHAyeTCcs UCNO/Ib30BaTh BMECTO CCbIIOYHBIX MeXyHa-
POAHbIX CTaHAapPTOB COOTBETCTBYIOLLME UM HaLMOHasIbHble CTaHAapTbl Poccuiickoli ®epepaunmn, cBegeHuns o
KOTOPbIX NPUBEAEHbI B JOMOMHNTE/ILHOM NpUIoxeHun D

5 BBEJEH BINEPBbIE

WHopmauus 06 nsmeHeHUAX K HacTosAlW eMy cTaH4apTy Ny6nKyeTCa B eXerofHo n3gaBaemMoMm yka-
3aTene «HaunoHanbHble CTaHAapThli». aTe KCT U3MEHEHWI 1 NONPaBOK — B XKEMECAYHO N3aBaeMblX NH-
hopmaunoHHbIXYka3aTenax «HaunoHanbHble cTaHgapThl». B cnyyas nepecMmoTpa (3amMmeHbl) UM OTMEHbI
HacTosilero cTaHgapTa COOTBETCTBYO LW ee yBefoMeHe 6yeT onyb/iMkoBaHO B eXeMeCAYHOo n3gaBa-
eMOM MH(OPMaLMOHHOM yKa3aTene «HaunoHanbHble cTaHgapTbli». COOTBeTCTBYO W asa UHhopmaums,
yBelOM/IeHMEe U TEKCThl pas3mMellalnTca Takke B MH(OpMaLVOHHO cucTeMe 06LLero Nofb3oBaHNa — Ha
ochmumnanbHoM caiiTe ®epepasnbiloro areHTCTBa N0 TEXHUYECKOMY PeryimpoBaHuio U MeTpPoorun B
ceTn NHTepHeT

© CrtaHgapTuHopm. 2008

HacTroswuii ctaHAapT He MOXeT GbITb MOIHOCTLI0 WU YACTUYHO BOCNPOU3BEEH, TUPaXMPOBaH U pac-
MPOCTPaHEH B kayecTBe 0hMLMANbHOIO U3fanns 6e3 paspelleHus defepanbHOro areHTcTBa Nno TeXHUYecko-
My peryaMpoBaHuio U MeETPOIOrm
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BeBepeHune

BanaHcupoBka npepacTaBnseT coboil npouecc NpoBEpPKN W. MpU HEe06X0ANMOCTMN, KOPPEKTUPOBKM pac-
npeseneHnsi Macc potopa c Lenbio Jo6UTLCA TOro, YTobbl OCTATOUHbIV AUc6anaHc poTopa, a Takke co3gasae-
Mble UM Bubpauus uand (onop) potopa u cusbl, BO3AENCTBYOLME HA ONOPY, HE BbIXOAW/IM 3a YCTAHOB/IEHHbIE
npegensl. MHorve poTopbl Nepes yCTaHOBKOW Ha COGCTBEHHbIE ONOPbl ypaBHOBELLMBAIOT Ha cnewlyvanbHoM ba-
NaHCMPOBOYHOM 060pyAOBaHUN. Ecnn xe 6anaHCnpoBoYHOE 060pyA0OBaHNE HEAOCTYMNHO WK B Cy4YasX, Kor-
[a nocne ycTaHOBKM poTopa TpebyrTcs AONONHUTENbHbIE PaboThbl MO ero 40BOAKE, NPUMEHSOT npoLeaypb!
6anaHcMpoBKM poTopa Ha MecTe.

BanaHCcMpoBKY Ha MecTe OCYLLECTBAST B COGCTBEHHbIX onopax (MoALunnH1Kax) potopa.

MpeumyLLecTBOM 6aaHCUPOBKM HA MECTe SBMSIETCS TO. YTO POTOP YpaBHOBELLMBAKT B pabounx ycno-
BUSAX. [pn 3TOM HET HE06XOANMOCTUN MPUHMMATbL BO BHYMaHUe Kak AuHaMuyecKkne CBOMCTBa onop, Tak 1 BAns-
HWe papyrux uvacteli BanonpoBofa. CyLleCTBEHHbIMWM Xe HejocTaTkamMu [aHHOro MeToda ABSTCA
OrpaHUYEeHHOCTb AOCTYNa K POTOpY, a Takke Heo6X0AMMOCTb B NpoLecce 6anaHCUPOBKM OCYLLECTBATh MyCKN
MallUUHbI, Ha KOTOPOW pOTOP YCTaHOB/IEH.

OrpaHn4YeHHOCTb fOCTYNa MOXET NOB/MATb Ha BbIGOP NA0CKOCTE Koppekuun, a HeobxoanMMOoCTb NPo6-
HbIX MYCKOB MallVHbl MOXET OTpuLaTe/IbHO CKa3aTbCA HAa 3KOHOMMUYECKOW 3PHEKTUBHOCTY e 3KCnyaTaunm.
B cnyyae cunbHO pa3BuToro gucbanaHca orpaHMYeHns Ha BbIGOp MI0CKOCTEN KOPPEKLUN U KOPPEKTUPYHOLLIMX
Macc MOryT MpUBECTU K TOMY, UTO POTOP He yAacTcs YpaBHOBECUTbL B TPEOYEMOW CTENEHMN.
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HAUMWOHANbHBIN CTAHOAPT POCCUMCKOW OSELEPALUMN

Bunbpauus
BATAHCNPOBKA HA MECTE POTOPOB BOJIbWNX N CPEAHNX PASMEPOB

Kputepun n mepbl 6e3onacHocTun

Vibration. Balancing of medium and targe rotors In srtu. Criteria and safeguards

fNata BBegeHna — 2008—10—01

1 O6nacTb NpUMeHeHus

HacTosAwwii ctaHgapT ycTaHaBImBaeT PyKOBOACTBO MO NPUMEHEHWI0 MeTOA0B 6anaHCMpoBKM POTOPOB
60/1bLUNX N CPeHNX pa3MepoB NpU UX YCTaHOBKE B COGCTBEHHbIX ONopax Ha MecTe 3Kcnayartauuu, BKIYas
onpejeneHne ycnoBuii UcnbITaHuid, MCnonb3yeMoro o6opyoBaHus, Mep 6e3onacHocTy U cnoco6os npes-
CTaB/IEHUA pe3y/bTaToB.

Hacrosiwumii ctaHgapT MOXeT 6bITb UCMO/b30BaH NPU 3ak/YEHNN OrOBOPOB Ha NpoBeeHne 6anaHcu-
POBKMU.

HacToswwmii cTaHgapT He ycTaHaBNMBaeT MeTOAbl pacyeTa KOPPEKTUPYIOLLMX Macc Mo pe3ysibTatam us-
MepeHuii BUbpaumun.

MpumeyaHune — HecMoTps Ha TO, YTO HACTOSWMIA CTaHAAPT pacnpocTpPaHAETCs TO/IbKO Ha POTOPbI GONbLINX
ncpegHnx pasmepos, OCHOBHbIEe NPUHLUNbI 63ﬂaHCVIpOBKVI, YCTaHOBJ/IEHHbIE BHEM. MOTyT 6bITb UCNONBb30BAHbI TaKXe ansa

6asaHCMPOBKM POTOPOB MasibiX pasmMepoB NPy HEO6XOAUMOCTN MOAAEPXKAHUS Manoro YpoBHS BUGpPaLUM U NPaBUILHOTO
pacnpejeneHns macc.

2 HopmaTtunBHble CCbINKK

B HacTosleM cTaHgapTe UCMOob30BaHbl HOPMATUBHbLIE CCbIJIKU Ha crefyoLlmne ctaHaapTbl:

NCO 1925:2001 Bwubpaumns. BanaHcMpoBka. TepMuHbl 1 onpeaeneHns

MNCO 1940-1:2003 Bubpauus. TpebosaHusA K KayecTBy 6anaHCUMPOBKM XeCTKMX poTopos. YacTb 1.
OnpegeneHvie gonycTumoro gncbanaHca

NCO 1940-2:1997 Bubpauwns. TpeboBaHNs K kayecTBy 6anaHCUPOBKM XeCTKUX poTopoB. YacTtb 2. Mo-
rpeLwwHocTN onpegenexnsa ancbanaHca

MCO 2041:1990 Bubpauns nygap. TepMuHbl U onpegeneHus

NCO 2954:1975 Bubpauns MawmnH C BO3BPATHO-MOCTynaTesbHbIM U BpaljaTesibHbIM [BVXEHNEM.
TpeboBaHWA K cpescTBaM U3MepeHuit AN OLEHKN BUOPALMOHHOTO COCTOAHMS MalluH

MCO 7919 (Bce wacTtu) Bubpaumsa. OueHka BUOPALMOHHOIO COCTOSHUA MaluvH Mo pe3ynbTaTtam nsme-
peHnin BubpaLumn Ha BpaLLaloWwmnxcs sanax

NCO 10814:1996 Bubpauus. MoABepXEHHOCTb 1 YYBCTBUTENIbHOCTb MaLLWH K gucbanaHcy

MCO 10816 (Bce yacTtu) Bnbpauus. OueHka BU6paLMoHHOro COCTOSHUA MallvH Mo pesybTaTam nusme-
peHnin BubpaLmnm Ha HeBpallalLMXCcsa YacTsax

MNCO 10817-1:1998 CucTtembl nsmepeHuii Bubpaummn spattarowmxca sanos. Yactb 1. MiamepeHusa oT-
HocuTenbHol 1 abCconoTHON BUGpaLun B pagnanibHOM HanpasneHun

3 TepMuHbI 1 onpepeneHus

B HacToswem ctaHgapTe npuMeHeHbl TepmuHbl o MCO 1925 n NCO 2041.

M3paHue ouumanbHoe
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4 BanaHcupoBKa Ha mecTe

4.1 O6ume NnonoxeHuns

Mpu 6anaHcMpoBKe HA MECTe KOPPEKTUPYIOLLME MACChl yCTaHaBMBaOT Ha POTOP B ONpeAeieHHbIX A0C-
TYMHbIX MecTax. B pesynbTaTe aToli npoueAypbl JOOUBAIOTCA CHMKEHNSA konebaHuii Bana unu onopsl 4o 3a-
JaHHbIX Npefenos, YTobbl o6ecneunTb 6e3aBapuitHyto paboTy MaLLnHbI B TEYEHWE BCET0 XU3HEHHOTO LMKa.

MpumeyaHne — BHEKOTOPLIX CAyYasix of4HOKpaTHas 6anaHcMpoBKa MalluH, o61aaatowmnx NoBbIWEHHOW YyB-
CTBUTE/IbHOCTbIO K,qmc6ar|chy, He MoxeT o6ecneynTb HU3KOE 3HAUYeHne Bmﬁpau,mm B TeyeHne BCero cpoka akcnnyatauunu.

370 ocobeHHO cnpaBeA/INBO, €C/IN MalnHa paboTaeT Ha YacToTe, 6/1M3KOI K 0671aCTN OCTPOrO PE30HAHCHOTO Nuka (CM.
NCO 10814). a Takxe ecnu guncbanaHc MalwmnHbl 3aBUCUT OT €e Harpysku.

Kak npaswno, npu Ucnonb3oBaHWK LITAaTHOrO 060PYAOBaHNS Ha MecTe aKcnayarauum mallviHbl MMeeTcs
MEeHbLLE BO3MOXHOCTEN A5 U3MEPEHUIA 1 06paboTKM AaHHbIX, YEM NPU GaaHCUPOBKE Ha cnelmasibHOM 6anaH-
CMPOBOYHOM 060pyaoBaHuK. MoaToMy HeO6X0AMMOCTL NpoBeAeHNss 6anaHCMPOBKM Ha MeCcTe MOXeT noTpe6o-
BaTb MCNO/b30BaHWNA [ONOSHUTENBLHOTO 06opyAoBaHMA. yck poTopa C yCTaHOBIEHHbIMU KOPPEKTUPYHOLWUMU
MaccamMmu NoTeHUManLHO onaceH A5 nepcoHana, Yto TpebyeT NPUHATUA cnelmasibHbIX Mep.

4.2 OcHoBaHua ANnsa nposBefeHus 6anaHCUpPOBKM Ha MecTe

4.2.1 XOTSl OTAENbHbIA pOTOP MOXET 6biTh YAOBNETBOPUTENILHO YPaBHOBELLIEH HA HU3KOCKOPOCTHOM
UM BbICOKOCKOPOCTHOM 6anaHCMpOBOYHOM CTaHKe, NoC/e ero yCTaHOBK/ Ha MalluHy B COCTaBe Ba/I0/IpoBOAa
MOXeT NoTpe6oBaThCA NPoBeAEeHNEe A0NONHUTENbLHOW GanaHCUPOBKU. 3TO 06YCNOBAMBAETCS pasHbIMK YC0-
BMAMMW BpalleHns poTopa B peasibHOM MalluHe U Ha 6anaHCMpPOBOYHOM CTaHKe, B TOM YUCNE:

- pasHbIMW AMHAMUYECKMMUW XapaKTepucTkammy onop potopa Ha MalluvHe 1 6a1aHCMPOBOYHOM CTaHKe;

- HETOYHOCTbIO COOPKM NPV yCTAHOBKE poTOpa Ha MalluHy;

- Ha/n4MeM 3/1EMEHTOB, KOTOPble He MOryT 6biTb YpaBHOBELLEHbI 40 UX COOPKHY;

- U3MeHeHueM gucbanaHca poTopa B peasibHbIX YCNOBUAX paboTbl MALUVHBI.

4.2.2 BanaHcupoBKa Ha MecTe MOXET NoTpe6oBaThCA A1 KOMMNEeHcaL M M3MeHeH!li COCTOSIHMS poTopa
B Mpouecce ero akcnayataunm, Takmx Kak:

- W3HOC;

- yTpaTa HeKOTOpbIX YacTel KOHCTPYKUMMW, HanpyMep NPOTMBO3PO3NOHHbBIX TONACTHbLIX HAMIaBOoK:

- MU3MEHEeHMEe B3aMMHOr0 pacrnosIoXeHUst UM 3aMeHa YyacTeil poTopa B NpoLEecce PEMOHTA;

- CMelleHne 3/1eMeHTOB BasiosipoBoda (MydT, ANCKOB ra3oBbiX TYpOUH, KOPOTKO3aMbIKaLWMX Konew,
aCVMHXPOHHbIX ABUratenei).

MpumeyaHune — O6bLIYHO lONATKM poTopa ycTaHaB/ANBAIOT NOC/Ne UX COBMeCTHOI 6anaHCUpOBKM, O4HAKO Npu
3amMeHe HEKOTOPOro YMcaa N0NaTok ypaBHOBELEHHOCTb POTOpa MOXET 6biTh HapylleHa.

4.2.3 [lononHuTenbHasa 6anaHcMpoBKa Ha MeCcTe MOXET ObiTb 06YC/I0B/IEHA TakKe PALOM TEXHUYECKNX
NN 3KOHOMUYECKUX NMPUUUH, TakMX Kak:

- 0TcyTCTBME 6aaHCHPOBOYHOIO CTaHKa;

- 3KOHOMUYecKast HEBbIFOAHOCTb NpeABapuTesbHON 6anaHCPOBKN HA 6anaHCMPOBOYHOM CTaHKe;

- 3KOHOMMYecKast HEBbITOAHOCTb AEMOHTaXa MalluHbl U TPaHCMOPTUPOBKM poTopa A0 6anaHCUpPOBOY-
Horo o60opyaoBaHus.

4.3 LUenn 6anaHCcMpoBKM Ha MecTe

3apavein 6anaHCHpPOBKMN ABISAETCH CHKEHUE BUOpaunmn 4,0 YPOBHS, MO3BO/IAIOLLEro OCYLeCcTBASATb A0/1-
roBpEMEHHYI0 3KCnlyaTauunio MalluHbl. 118 601blMHCTBA MaLUVH NpefesbHble 3Ha4YeHns Bubpauumn yctaHas-
nuBatoT NM60 Ha OCHOBE MNPaKTUKM WX 3KcnayaTauum, Nn60 MUCMNoMb3ys pekoMeHjauuu CcTaHgapToB
MCO 10816 n ICO 7919 B OTHOLLEHUMN BUBpPaLN, COOTBETCTBEHHO, Ha HEBpALLaKLLNXCS YacTsAX 1 Ha Baslax.

Ecnu nepBooyepefHOro BHUMaHns TpebyeT gucbanaHc potopa, To ero nocpescTBOM 6aslaHCUPOBKM He-
06X0ANMO YMEHbLUNTL A0 A0NYCTUMbIX npegenos (cM. MCO 1940-1).

5 Kputepun nposefeHna 6anaHcMpoOBKN Ha MmecTe

MalluvHbl B HOpMasibHbIX pabounx YCoBUAX UK NPU U3MEHEHMAX YacToTbl BpalleHus potopa (B pe-
3y/ibTarte NpoBefeHNs PEMOHTHBIX WU MYCKOHaNaA04HbIX paboT) MOryT UMeTb He0nyCTUMO BbICOKYHO BUGpa-
LMI0. NPEeBbILLAIOLLYI0 NPeAenbl, YCTaHOB/IEHHbIE HA OCHOBE OMbITa 3akCnayaTtauuu, YC0BUIA foroBopa wnu
UCXOAS U3 pekoMeHdaumin cTaHgapTos (Hanpumep, cepuin ICO 10816 n MICO 7919). Bo MHOrux cnyyasx CHu-
31Tb BMGpaUMIo [0 AOMNYCTUMOro YPOBHSA N0O3BO/MSET 6anaHCMpoBKa Ha MecTe.
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Mepepn npoBeaeHMeM GanaHCUPOBKM HEOBXOAUMO BbISICHWUTb, UMEETCS /I AOCTYN K TaKUM MI0CKOCTAM
KOppeKLUnmn, 4Tobbl YCTAHOBMEHHbIE B HUX MAcChbl MOT/IN CYLLECTBEHHO NOB/IUSATL HA BUGpaLMI0 MallvHbI, No-
CKOMbKY BC/1eACTBME OrPpaHMUYEHHOCTH LOCTYNHbIX M10CKOCTEN KOPPEKUMN 1 TOYEK UBMEPEHUIA HA MaLLWHE B
c6ope npoueaypa 6anaHCUPOBKM HA MECTe MOXEeT CTaTb Heah(PEKTUBHOI. PekomMeHAyeTcs M3yUnTb OnbIT
npeablaywmx 6anaHcupoBok. MHorga TpebyeTca npoBeAeHne MoganbHOro aHanusa. MNpuctynatb K nposese-
HUO GanaHCUPOBKU HA MecTe crefyeT TO/IbKO NPY BbIMOSIHEHUN CNEAYIOLMX YCNOBUIA;

- MPUYMHBI NOBbILWEHHON BUGPALUM N3BECTHBI U HET APYroro adphekTMBHOro cnoco6a Mx yCTpaHeHus.

- aHa/n3 nokasbiBaeT BO3MOXHOCTb 6e30nacHoi 1 adppekTUBHOI 6anaHCMpPOBKU HA MecTe;

- B HOPMaJ/IbHOM 33 @aHHOM pPeXume paboTbl MallUHbI BEKTOP BUGpaLun ocTaeTcs CTabubHbIM;

- CYWECTBEHHOI cocTaBnsiowel BU6pauum sensetcs Buépaymsi 060pOTHOI YacTOThbl (MOCKONLKY TOSb-
KO 3Ty COCTaB/ISAOLLYI0 MOXHO YMEHbLIUTL B pe3ynibTare 6asaHCUpPOBKK).

B 0co6bIx cnyyasnx, korga 060poTHas cocTasnsiowan Buépauun sMeHsieTcsl B NpoLecce HopMasibHo
paboTbl MalMHbI (HanpuMep, BCAeACTBME TemnepaTypHoro nporn6a potopa reHeparopa), 4o6aBfeHne Kop-
PEKTMPYIOLLMX Macc NO3BOSET ONTYMU3NPOBATh BUOPALMOHHYI0 XapakTepUcTUKy MalluHbl B Npouecce ee
aKcnyaTauun. ViHorga MoXHO f0onyCcTUTb NOBbIWEHHbIE 3HAYEHMS BUGpaLMN B peXnMe MakCUMaslbHOW yac-
TOTbI BpaleHusi 6e3 Harpy3ku, YTo6bl NOyUYNTb NPUEMIEMbIe 3HAYEHUSI NOJ NOMHOI HArpy3Koii.

MpumeyaHune — Ecnn pabota MalinHbl XapakTepusyeTcsi HeNIMHENHON 3aBUCMMOCTbIO OT gucbanaHca, fo-
6aBneHune KOPpEekTupyrnuwmnx macc MOXeT NOBINATbL Ha Apyrue cocrtasndawuwune Bmﬁpau,mm, BK/KOYaAa ee rapMoOHUKN n cy6-
rapMOHUKU.

MpuunHo NosiBNeHns Bu6paLmm 060pOTHON YacTOTbl MOTyT ObITh APYr1ue NCTOUYHMKM MOMUMO AncbanaH-
ca (Hanpumep, cunbl TMAPaBANYECKOW UM 3NEKTPUYECKOW Nprupoabl). Bknag B 3Ty cocTaBnsAioLLyo Bubpaumm
MOTyT Aatb W AedekTbl c6OpKM, HANPUMEP HECOOCHOCTbL BanoB WK NEePeKoc NOALMMHUKOB. B aToM cnyyae,
Kak npaBunso, AOOUTLCS CyLLEeCTBEHHOro adydyekTa nocpecTBOM 6a1aHCUPOBKU HEBO3MOXHO, MOCKO/IbKY 6a-
NaHcypoBKa NO3BOMINT CHU3UTL BUGPaLMIO 4151 KOHKPETHOM YacTOTbl BPALLLEHNS, NMPY 3TOM Mackupysi Hanmuue
ApYrvx 4eeKkToB MalluvHbI.

N3meHeHns BekTOpa BMGpaLun AO/MKHbI GblTb 4OCTATOYHO CTAGUIBHBIMW 1 TaKUMK, YTOBbLI amnanTyaa
3TUX U3MEHeHUH 6blna He3HaunTelbHa MO CPaBHEHUIO C amMnIMTYA0N camoro BekTopa BubpaLum.

6 Mepbl 6e30MacHOCTK

6.1 O6wwme nonoxeHuns

BanaHcnpoBka Ha MecTe J0/KHA ObiTb BbINOSIHEHA TO/IbKO KBANN(ULMPOBaAHHLIM MEepPCOHaNoM, BKIIO-
Yyasa npefcTaBUTeNIeil LCNOTHUTENS U 3aKa3umka, MOHMMAIOLLMX NOCNEeLCTBUS YCTAHOBKM Ha POTOP NPOGHLIX U
KOPPEKTUPYIOLLMX MAcC U MMEILLMX ONbIT 06CAYXMBAHUSA MalUWHbI, B COCTaB KOTOPOIi BXOAWUT ypaBHOBELLMBA-
eMblii poTop. HecobntogeHne aToro TpeboBaHNs MOXeT NPUBECTU K NOBbILLEHHOMY PUCKY NMOBPEXAEHUS Ma-
LUNHbI N NoNny4vyeHna TpaBM OﬁCJ'Iy)KI/IBaPOLLI,VIM nepcoHanom.

6.2 be3onacHoOCTb nMepcoHana, paboTatoLwero 86113 BpawjamoLweroca sania

Bo Bpems npoBefeHUss 6anaHCMPOBKM HA MeCTe MallvHa paboTaeT B cneLuanbHOM pexnme, onyckato-
Lem AOCTYNn K BpallatoWwmMMcs 4acTaM A8 YCTAHOBKM Ha HWUX MPOOHbIX U KOPPeKTUpYLWwmx Mmacc. Moatomy
[JaHHyl0 npoueaypy Heo6xoArMO BbIMOIHATE B CTPOrOM COOTBETCTBMU C UHCTPYKLMEW nNo 6e3onacHocTu, rae
yKasaHbl Mepbl, NO3BONSOLME NPUOCTAHOBUTL PaboTy MallMHbI B MOMEHT AOCTYNa K Hell nepcoHana, a Takke
npasuia MCMonb30BaHUSI BCNOMOraTe/lbHOro 060pyAoBaHns, UCK/YaloLMe ero KOHTakT ¢ BpaljalLmnmcs
BaJIOM.

6.3 Pexum paboTbl MaluvHbl Npn 6anaHcnpoBke

B npouecce 6anaHCNpOBKM Ha MecTe MallnHa MoABEpraeTcs MHOTOKPATHbIM Myckam U ocTaHoBaM, YTo
MOXeT 6bITb CBA3aHO C Harpy3kamu, HexapakTepHbIMU A1 PaboTbl MalUUHbI B HOPMasIbHbIX YCNOBUAX. BO3MOX-
HOCTb PaboTbl MalUVHbI B JAHHOM pexume TpebyeT NpoBeAeHUs cneunasnbHOro aHanusa (npyMep Takoro aHa-
M3a /1 MallvH HEKOTOPbIX K/1TacCOB NpMBEAEH B NpuioxeHnn A). Heobxoanmo y6eanTbesl, HUTO MHOTOKpaTHbIe
NYCKU U OCTaHOBbI He NpuBeayT K yXyALleHU0 HaaeXXHOCTN N COKpalleHUI0 CpoKa aKkcnayataynum mallnHbl.

6.4 YcTaHOBKa KOPpPEKTUpPYHLWNx macc

Mpu fo6aBneHN NPOGHBLIX N KOPPEKTUPYIOLWLMX MACC HE0O6X0AMMO Y6eAUTLCA B UX HAAEXHOM 3akpene-
HMW. NO3BONSOLWEM NPOTUBOCTOSATL pPa3BMBAEMOl LLeHTPo6exHol cune. KoppekTupyolme macchl, 6yayun
pasMelleHHbIMW Ha poTope, He A0/MKHbI MellaTb HOPMasibHON paboTe MalluvHbl (Hanpumep, He 3afeBaTb BO
BpeMS BpalleHNst CTaTopHble 3/1eMEHTbl MallKHbl NpY TENJI0BOM paclunpeHun potopa). Ecnv nopsgok ycrta-
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HOBKM KOPPEKTUPYKLIMX MacCc ykasaM B WHCTPYKUMW W3roTOBUTENSA, TO AaHHYK YCTaHOBKY cnegyet
OCYLL,eCTBNATb B COOTBETCTBUM C 3TOV MHCTPYKLVEN.

Ans KpenneHns KOPPeKTUPYIOLLMX Macc YacTo UCNONb3Y0T 60/1TOBbIE COeAMHEHUA nn cBapky. Cnegy-
eT y6eaMTbCa YTO NPOLECCHl CBApKU UM Hape3aHns OTBEepPCTMIl Nod 60NTbl He NPMBeAYT K yXYALWEHWIO TEXHU-
YeCcKOro COCTOSIHUA 3/IEMEHTOB pOTOpa, Ha KOTOpble 3TU KOPPEKTMPYOLLMe MacChl ycTaHaBMBaloT, Uan K
notepe VMU PYHKLMOHASIbHbIX CNOCOGHOCTEN (Hanpumep, No oTBoAy Tenna). Mpu oLeHke HafexXHOCTH Kpen-
NeHNA KOPPEKTUPYIOLWMX Macc ciefyeT Takke NPUHUMAaTh BO BHUMaHWE YCNoBWA cpefbl (TemnepaTypy, XUMu-
Yeckuii coctaB aTMocdhepbl), MPU KOTOpbIX 6yaeT paboTaTe poTop.

Mpwn ycTaHOBKE KOPPEKTUPYHOLLMX Macc cneayet UCXOAUTb U3 MPUHLMNG, YTO X 06LLas macca B Kaxaoi
NIOCKOCTN KOPPEeKLUn A0/MKHA, MO BO3MOXHOCTHW, 6bITb MUHUMa/ILHOW. M03TOMY ecnu B ;aHHON NI0CKOCTM NO
utoram npegbliayLnx 6anaHcUpoBOK yxe 6bln pa3MelleHbl KOpPekTUpYoLLe Macchl, To cnefyeT paccmoT-
peTb BO3MOXHOCTb UX 06BbEAUHEHNSA C TEMU, UYTO AO/MKHbI ObITb YCTAHOB/EHbI B pe3y/bTaTte nocnegHeli 6a-
NaHCcUpoBKW. 3TO He OTHOCUTCA K Maccam, YycTaHOBKa KOTOpbIX npecnefoBana crneuuanbHble Lenun
(Hanpvmep, ypaBHOBECWTb KOHKPETHBIA AUCK UIN HERTPann3oBaTb IKCLLEHTPUCUMTET OCHOBAHWUA nonacTtu).

6.5 Mepbl 6e3onacHocTn Ana oTAeNnbHbIX KnaccoB MallnH

Pa3Hoo6pasne KOHCTPYKLMIA MallunH He No3BOASEeT YCTaHOBUTb AN HUX efuHble TpeboBaHus 6e3onac-
HocTu. HekoTopble 06Lne TpeboBaHMsA 6€30NacHOCTM paccMOTpeHbl B 6.2—6.4. B npunoxeHun AgaH npumep
onpegeneHns Tpe6oBaHUi 6€30MacHOCTY ANA MALUWH OTAENbHbIX KnaccoB. OAHAKO Kax bl KOHKPETHbI Cny-
Yaii 6anaHcUpoBKY 4719 KOHKPETHON MalLUHbI M KOHKPETHbIX YCNOBUIA ee NpUMeHeHns TpebyeT MHAnBuAyanb-
HOro nojxoja K oueHke mep 6e30nNacHoOCTY.

7 W3mepeHnsa

7.1 CpepcTtBa u3MepeHuii Bubpayum

MeTopg oLeHkn BUbGpaLmmn nNo M3mMepeHnsamM HenocpeCTBEHHO Ha BpaLLaloLLMXcs Basiax fo/HKEH COOTBET-
cTBoBaTtb VICO 7919-1. a cpeacTBa M3MepeHnUii — yaoBneTBopaTb TpebosaHmam MCO 10817-1. MeTtoa usme-
peHuii ¢ Ucnosb30BaHNEM [aTUMKOB, YCTaHaB/MBAEMbIX HA CTATOPHbIX YACTAX, AO/HKEH COOTBETCTBOBATbL
TpeboBaHuam MICO 10816-1, a cpeacTBa U3MepeHuin — yaoBneTBopsATb TpeboBaHussm MCO 2954. lnana3oH
4acToT U3MepUTeNIbHON CUCTEMbI JO/DKEH ObITb 4OCTATOUYHO LUMPOKUM, YTOObI OXBATUTb BCE BO3MOXHbIE Yac-
TOTbl BpalleHns, Ha KOTOPbIX MallnMHa Ao/xHa 6biTb ypaBHOBelLeHa. [latumku Bubpauuy yctaHasnvsaiT B
TouKax, rae ahekT OT BHECEHUSA KOPPEKTUPYIOLWUX MacC MOXET ObITb 3aMeTeH.

[ina Bana c ynpyroii onopoi Havnyywmnin pe3ynbTaT AatoT, Kak NpaBuio, N3MepPeHNs Ha HeBpaLlaloLwmnx-
€A yacTax. B cnyvae xecTkoli onopbl 60/1ee YyBCTBUTENbHbIMU ABASAIOTCA faT4YMKN OTHOCUTESbHbIX Nepeme-
WeHuin Bana. Ecnm gnA u3MepeHuint OTHOCWUTENbHbIX KonebGaHuii Bana WCNOMb3ylT 6ECKOHTaKTHble
BUXPETOKOBbIE AATUMKN, TO UX BbIXOAHOW CUrHA/ MOXET ObITb NCKaXXEH BCeACTBUE MEXaHUYECKUX NN INeK-
Tpuyecknx 6ueHnin Bana. Ecnm aTv noMexm CyLeCTBEHHO B/MSIOT HA CUMTbIBAEMble MokasaHus, TO ANs mx
ycTpaHeHusi Heo6X0ANMO BBECTV COOTBETCTBYIOLLME NONpPasku. 0 BO3MOXHOCTU NPUMEHSAIOT U3MepeHns ab-
COMOTHBIX KONlebaHunii Bana, KOTopble NO3BO/AIT ONpefennTb NOOXEHEe Bana B KaXAbli MOMEHT BpeMeH!
HesaBKCKMMO OT BMGpaLmu onop.

CraHpapTsl cepuii NICO 7919 n MCO 10816 ycTaHaBIMBaOT peKOMeHAYyEMble NpeAesibHble 3HaYeHUs
BMOpaLMM B LUMPOKOM fuanas3oHe 4acToT 419 MallvH, paboTaloWnx B CTalyMoHapHoM pexume. OfHako Ans
npoeegeHuss 6anaHcnpoBKN 060pyaoBaHMe ANA N3MepeHnii BUbpawmm 4OMKHO 061agaTb 4ONONHUTENBHBIMA
PYHKLMOHATbHBIMU BO3MOXHOCTAMU: BblAENATb COCTaBMAIOLWY0 BUbpauumn (amnanTtygy n dasy) Ha yactoTe
BpalleHus. Kpome Toro, B ctaHgapTax cepuii MICO 7919 n NCO 10816 npedyCMOTpPeHbl U3MEPEHUS B paau-
aNbHOM HanpasB/eHNN Ha BCeX MOALMMHUKAX M B OCEBOM Hanpas/eHWW TOSIbKO Ha YMOPHbIX MOALWUMHUKAX.
OfHaKo npyv Heo6XoANMOCTN NPOBOAAT U3MEPEHNS B OCEBOM HaNpaBfeHNN N Ha MOALLNTMHUKAX APYrUX TUMOB.

OO6bI4YHO 6anaHCMPOBKY Ha MecTe NPOBOAAT ANA CHMKEHUS BMbpauumn Ha paboyeii yacToTe BpaLLeHns 1
npy NPOXOXJeHnn poTopa Yepes pe3oHaHC B npoLecce pasroHa uan Bbibera. VismeputenbHaa cuctema gon-
XHa obnagaTb AMHAMUYECKMM Anana3oHoM, AOCTAaTOYHbIM A/15 U3MEePEeHUst amnanTya u has Ha Bcex paccmar-
prBaeMbIX YacToTax BpallleHUs.

Br6paumnio n3smepstoT B TeEX TOUKax, rae HeobxoanmMo CHU3NTL ee 3HaueHne. OfHako BMecTe C 3TUM BUG-
paumnsa MoXeT OblTb CHUXEHA 1 B APYruX Toukax W HanpasfeHusx. MNoaToMy pekoMeHAyeTcs ycTaHaB/IMBaThb
[ONONHUTE/IbHbIE AAaTUMKW Ha COMPSXEHHbIE POTOPLI K cOCeAHME NOAWNUMHUKN. ECNn B LieNsxX KOHTPOIS BUG-
PaLvOHHOIO COCTOAHUSA AOCTATOYHO U3MEePATb BUOPALIMIO TO/IbKO B OLHOM HanpasfieHun, npu 6anaHcMposke
Ha MecTe peKkOMeHYyeTcs, N0 BO3MOXHOCTU, NPOBOAUTL U3MEPEHUS B [iBYX OPTOrOHa/bHbIX M/TIOCKOCTSAX.
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Ecnu ans 6anaHcMpoBKM NCNO/b3YIOT NOCTOSHHO YCTaHOB/IEHHbIE AaTuuk1 BUGpaLymn, To pekomeHayeT-
cA nepef nposefeHnemM 6anaHCHpPOBKM NPOKOHTPOIMPOBATL MX YaCTOTHbIE M (Da30Bble XapakTepucTuku. Mo-
CTOSIHHO YCTaHOB/IEHHbIE AaTYMKN OTHOCUTENIbHON BUBpaLun Bana 06bl4HO He KasMGpyoT, HO MPOBEPSOT GU-
eHnsa Bana u pasy curHana. Mpu nposepke drasbl 06bIYHO AOCTATOYHO YOEANTLCA B TOM, YTO CUrHan uMmeet
npasu/ibHY0 NONAPHOCTL. [IN5 f4aTYMKOB, yCTaHaB/IMBAEMbIX MOCTOAHHO Ha HEBPALLAILMXCA YacTax Mallu-
Hbl. pEKOMEeHAYyeTCs, N0 BO3MOXHOCTU, MPOBEPUTL COOTBETCTBME Pe3ynNbTaToB C pedy/ibTaTamu, NoyYeHHbI-
MW MPY MCNONb30BaHUV NEPEHOCHbIX AATYMKOB.

MpuMeyaHMNe— BHEKOTOPbIX Clyyasix NoJIe3HbIM MOXET OKa3aTbCA NOCTPOEHMeE rpaduka opouThl Bana, ans
4yero MCNONb3yT Napbl 4aTUYMKOB B 3aJaHHbIX NIOCKOCTSAX M3MEPEHUii No ANNHe Bana. TeopeTuyeckn J0CTaTOYHO, 4TO6bI
B KXo/ Takoii nape ocu YyBCTBUTE/IbLHOCTU AATHMKOB OblIN He napannenbHbl APYT APYTY, O4HAKO Ha NpakThke 06bIYHO
NMPUMEHAIOT YCTAHOBKY AaTUYMKOB C OPTOTOHAa/IbHbIM PACNO/IOXEHNEM OCell YyBCTBUTENBHOCTU.

7.2 TIOrpelwHocTb N3MepeHuii

No6bIM N3MepeHUAM CBONCTBEHHA NOrPELLHOCTb, NpeAcTaBnsAoLwas coboli pa3HoOCTb MEXAY UCTUHHBIM
1N U3MEPEHHbIM 3HauYeHMsAMK. orpeLHocTb U3MepeHnii Mpu 6anaHCcMpoBKe ABSETCA coYeTaHMEM cucTema-
TUYECKUX 1 cryyaiHbiX addekToB. CucTeMaTMYEeCKO MOrpeLlHOCTbIO B OLieHKe AucbanaHca HasbiBalT Mo-
rPELUHOCTb, ANS1 KOTOPOU MOAY/b U Yo MOTYT GbITb OLLEHEHBbI NOCPEACTBOM ING0 pacyeTa, NM60 U3MepeHUs.
Y cnyyaliHoli cocTaB/ALWeR NOrpeLwHoCT! MOAY b 1 Yo/l MEHSTCS HenpeackasdyemMbiM 06pa3omM OT nycka K
nycky. M3 yncna cnydaiiHbix NOrpewHocTel BblAENAT NOrPELIHOCTb C 3a4aHHbIM abCOMIOTHLIM 3HAYEHUEM,
HO Hen3BeCcTHOW (ha3oii.

MpuMepbl TUMWYHBIX NOTPELUHOCTEN U3MEepPeHuiAi Npu NpoBeAeHMN 6aaHCUPOBKM U METOAbLI X OLLEHKM
npviBegeHsbl B ICO 1940-2. VICTOYHUKOM HEKOTOPbIX NMOrpeLlHoCcTel sBnseTca 6anaHcMpoBoYHOe obopyaoBa-
HWe, HO 6o/blIas MX YacTb XapakTepHa u Ans 6anaHCMPOBKX Ha MecTe.

MpenenbHble 3HaYEeHNS NOrPELLHOCTE A0/MKHbI ObITh NPeACcTaB/eHbl B hopMe, COOTBETCTBYIOLLEN KpU-
Tepuio NPUEMKMN, COracoBaHHOMY MeXy UCNONHUTENEM 1 3aka3yunkom (cm. 4.3).

7.3 OnopHbIli curHan assl

7.3.1 O6wue nonoxeHus

MeTka, onpefensioLias onopHoe 3HayeHve dpasbl (HanpruMep, WNOHOYHAs KaHaBka 1M cBeTooTpaxalo-
Las nosiocka), 06bIYHO HAXOAMTCA Ha Basly UK AeTasnu, BpalLarLelica CMHXPOHHO ¢ BpalweHwem Bana. C no-
MOLLbIO aTyMKa, YCTaHOB/IEHHOIO Ha HEBpaLLakLencs YacTu MallnHbl (Hanpumep, NoALWUNHUKOBOIA onope),
onpefenstoT MOMEHT MPOXOXAEHUS METKA MVMMO AaTurka asbl. ITO NO3BO/ISET 3a O4MH 060pOT Basna nony-
YNTb OfMH CUTHas C gatuuka dasbl, KOTOPbIA MOXET 6bITb CONOCTaB/EH C ha3oii 060POTHOW cocTaBAAOLLElN
BuGpaummn. ViHoraa ha3oByo METKY COXPaHSOT Ha Basly NOCTOSAHHO. Tun ucnonb3yemoii pa3oBoit MeTKU f0-
XeH ObITb JOKYMEeHTUpoBaH. >XenartenbHo, 4YTO6bl OHA MOCTOSHHO HaxoAwnacb B 30He BUAMMOCTW ANS
06n1er4yeHns TOYHOW YCTaHOBKN KOPPEKTUPYIOLUX Macce.

Kpome TOro, A0/MKHO GbiTb ONpeAenieHo Hanpas/ieHne BpalleHus Bana, 4YTobbl (ha3oBble Yribl MO/
6bITb Npeobpa3oBaHbl B COOTBETCTBYOLLME YI/bl pa3MeLLeHNs KOPPeKTMpYLWKX Macc. Ecnu HanpaBneHune
n3MeHeHns pa3oBOro yria coBnajaeT C Hanpas/ieHVeM BpalleHUst Bana, yros yCTaHOBKN KOPPEKTUpYoLLeit
Macchbl OTCUMUTLIBAKOT OT NepefHeli KPOMKM MeTKV B HanpaB/ieHWn BpalleHns. Ecnn HanpaBneHne usMeHeHus
ha3oBoOro yrna npoTUBOMOJIOXKHO Hanpas/ieHNo BpalleHUss Basia, Yrofa yCTaHOBKM KOPPEKTUpYoLed Macchbl
OTCYMTLIBAIOT OT NepegHeli KPOMKM METKM NPOTUB HanpaB/ieHUs BpaLleHns.

MoryT 6bITb UCNONBL30BaHbI K Apyrue MeToAbl onpeaeneHus dasbl, HO B JII060M c/iyyae 3TV MeToabl
[OMXHbI 6bITb NOAPOGHO onucaHbl. Llenecoobpa3Ho yb6eanTbCs, UYTO Yron pasMelLeHusi KoppekTupytLlei
Maccbl COOTBETCTBYeT ha3e cocTaBnsoLleli 060pOTHOW YacToThI.

7.3.2 Mepbl N0 o6ecnevyeHnto cTabunbHOCTM onpegeneHuns dasbl

MonoxeHue ha3oBoOii METKM Ha Basly cnefyeT COXpPaHATb HEM3MEHHbIM, YTOObl MMETb BO3MOXHOCTb
CcpaBHMBaTb pe3ynbTaTbl NpeablAyLunx 1 nocneayoumx 6anaHcMpoBoK Ha MecTe (cM. pasgen 9). Mimnynbcesl,
reHepupyemMble Npu NPOXOXAEeHUM METKM MUMO gatumka gasbl, AO/MKHbI 6bITb OCTPbIMUW, YTOObI TOYHOCTb U3-
MepeHusi hasbl He 3aBucena 0T YPOBHA cpabaTbiBaHNA B U3MEPUTENbHOM Lenu (CM. pucyHkn 1un 2: onsa cuHy-
companbHOro curHana gatumka gasbl — pUCYHOK 1 — Bpemsi cpabaTtbiBaHWA 3aBUCUT OT YCTaHOB/IEHHOMO
YPOBHA cpabaTbiBaHMsl, B TO BPeMS Kak A5 UMMy/bca OCTPOW hOPMbl — PUCYHOK 2 — Takoi 3aBUCUMOCTM
HeT). CpabaTbiBaHNe [40/MKHO NPONCX0AUTb N0 nepesHeMy (PPOHTY uMnybca (He3aBUCKUMO OT ero NosIspHoc-
Tn). CpabaTbiBaHMe No 3aHeMY (DPOHTY MOXET Bbi3BaTb 3HAUMUTE/IbHbIE NOrPELLIHOCTY B onpeaeneHun gassl,
NMOCKO/IbKY MOJIOXEHWEe 3aAHero hpoHTa MOMUMO LIUPKHbI (ha30BO METKM 3aBUCUT Takke M OT cnocoba
dhopMUpOBaHNA CUrHaNa B N3MEPUTENIbHOI Lienu.
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PucyHok 1 — «lMnoxoit* curHan gatumnka dassbl

X — Bpebif. Y ~ curdan gatuvka asbl. 1 — ypoBeHb cpabartbiBaHus 1; 2 — ypoBeHb cpabarbiBaHus 2;
* — O[IMH N TOT XXe MOMEHT cpabatbiBaHus No ypoBHs 1u 2

PUCYHOK 2 — «XOpOLwWMuit* curHan gatymka asbl

7.3.3 Vcnonb3oBaHue NpobHbIX Macc B kayecTBe (ha30BbIX METOK

Ecnu npouegypa 6anaHcuMpoBKy Ha MecTe npegnofnaraeT COBEPLUEHWe HaYa/IbHOro Nycka ¢ HeKOTOpOo
nNpobHOW Maccoii 1 cpaBHEHME pe3y/bTaToB 3TOr0 Nycka v BCex NocneayrLwmnx, To TOYHoe 3HaHne ONopHO
hasbl (cM. 7.3.2) He ABnseTca obazartenbHbIM. B aToM crniyyae KoopAvHaTbl BCeX KOPPEKTUPYIOLMX Macc OT-
CUMTLIBAIOT OT NMOMOXEHUSA NPOBHOI Macchbl Ha4yanbHOro nycka, 1 cucTeMaTuyeckne NorpeLHocTy, BHOCUMbIE
N3MepuTesbHOW CUCTEMOW, CTAHOBATCA HECYLLLECTBEHHbIMU,

OpHako npy aToM Heob6xoAMMO, 4TOGbI B NpoLiecce npoueaypbl 6anaHCUPOBKM Ha MecTe 6bI/n NpUMeHe-
Hbl OZJHO 1 TO XK€ U/ 3KBUBANIEHTHOE 060PYA0BaHNEe 1 0fiHA ¥ Ta Xe YCTaHOBKa ycTpoiicTBa cpabaTbiBaHus, U.
KpoMe TOro, Nony4yeHHble B pesysbTare 6aaHCUPOBKN AaHHble Heb3A 6yAeT cConoCcTaBUTb C @aHaNOrMYHbIMU
JaHHbIMU NpeALwecTBYOLWUX 1 nocneywmnx 6anaHcnposok. CnegyeT Takke uMeTb B BUAY, YTO UCNO/Ib30Ba-
Hve Npo6HOoIi Macchl NpU Ha4YabHOM NyCcKe YacTo NPUBOAMT K NOBbILLEHWIO YPOBHS BUGpaLun. 3T0 MOXET OKa-
3aTbCA HenpvemaembiM, ecnv Bubpaumsa nepeg Hayanom 6anaHCMpOBKN yxe 6blia AOCTaTOYHO BbICOKA.

8 Pabouune pexumsbl

3HavyeHus BUGpaLMM, N3MEPSiIEMble B NpoLecce 6anaHCUPOBOYHBIX MYCKOB, AOKHbI 6bITb MOMYyYEHbI
MpU CTaLMOHAPHBIX N HEU3MEHHbIX PEXUMax PaboTbl MaLLMHbI, MOCKO/IbKY M3MEHEHMEe IKCMN/TyaTalOHHbIX Xa-
pakKTepUCTUK (AKTUBHO MOLLHOCTH, PacXofa XWAKOCTU, CU/bl TOKA, AABNEHNUS U 4p.) CNOCO6GHO NOBAUATL HA
pe3ynbTaTbl U3MEPEHWii. UTo6bI ONpefenuTb, HaCKOIbKO Takoe B/USIHME CYLLEeCTBEHHO, PEKOMeHAyeTcs ne-
pef 6anaHCMpPOBKOI NPOBECTV MpeABapuTENbHbIE UCMbITAHUS. Hanpumep, Myck MaluHbl MOXET COMPOBOX-
[aThCs HeCTalMOoHapHbLIM TEMNepaTypHbLIM PEXVMOM, U LO/HKHO NPOTY onpeAeneHHoe BpeMsi, Npexae Yem
6yayT LOCTUTHYTHI HOPMasibHble paboure yCoBys, NO3BOSALME NPOBECTU U3MEPEHUS BUGPaLIMN.

MpumeuvyaHune 1— [lONONHUTENbHbIE UCMbITAHUA PEKOMEHAYETCSA NPOBOAUTbL & TeX c/iydasx, korga oxvwaaet-
CSl HENMMHEHbIN OTKANK Ha BHECEHHYI0 KOPPEKTUPYIOLL Y0 Maccy.

MpumeuyaHune 2— Ecnu Bubpaunio M3MepstoT Npu U3MEHsOWEAcs YyacToTe BpaleHus poTopa, TO Ha pe-
3yNbTaT M3MEPEHUSA MOXET OKasaTb BAUAHME CKOPOCTb M3MEHEHMUS YaCTOThbl BpaleHus.
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9 [lpepctaBneHue pe3ynbTaTtoB

9.1 O6wue nonoxeHus

CopepxaHue oTyeTa 0 6anaHCMpOBKE 3aBUCUT OT KOHKPETHOI MalluHbl. B Tabnuue 1npuseneHo obuiee
PYKOBOACTBO MO COAEPXaHMWI0 oTyeTa A9 MallnH HEKOTOPbIX KNacCoB C ykazaHneM NyHKTOB (MOANYHKTOB) Ha-
CTOAILLEro pasfena, rge paccMoTPeHbl COOTBETCTBYOLLME BONPOChI. MpuMepbl 0THETOB 0 6alaHCUPOBKE BEH-
TUNATOPOB Y KPYMHbIX TYpOOreHepaTopHbIX YCTAHOBOK NpuBeAeHbl, COOTBETCTBEHHO, B NPUIOXeHnsax B n C.

BaXHOCTb TOYHOrO NpefcTaBfeHns pe3ynbTaToB 6anaHCUpPOBKM 06YCnoBAeHA HEOOXOAMMOCTbIO Xpa-
HeHUst HopMaL MM O KOPPEKTUPYIOLLMX Maccax, 06aBeHHbIX Ha poTop. OTO 0CO6EHHO CYLLEeCTBEHHO, Korga
pPOTOPbLI CHUMAIOT C MallVHbl A1 NPOBEAEHUS PEMOHTHBIX paboT, NOCKO/bKY TpebyeTca OT/IMyaTb KOPPeKTU-
pylowme maccbl, obaBneHHble A4Na KoMneHcauun geekToB BasionposBoda. 0T Aob6aBfieHHbIX Npy 6anaHcu-
pOBKe OTAEe/bHbIX POTOPOB.

CoxpaHeHHble laHHble O MPOBeAEeHHO 6anaHCMPOBKE MOMOTatoT Takke NOHATb, Kakol AuHamuyeckuii
OTK/INK MOXHO OXWAaTb Ha JaHHOW MalluuMHe B OTBET Ha YCTaHOBKY KOPPEKTUpYLWMUX Macc. 3To ynpouwaet
JanbHeliwne npoueaypbl 6anaHCUPOBKU 1 MOMOraeT MAeHTUMULMPOBATL MeCcTa pacrnonoxeHus aedekTos
npu UX NOSAB/IEHUMN.

[JaHHble 0 npoBeAeHHOl 6anaHCcMpoBKe crieAyeT XpaHUTb faxe 415 He60NbLINX N OTHOCUTENbHO felle-
BbIX MalUWH, YTOObI Nyylle NOHATb 06LwMe NPo6aeMbl, OTHOCALLMECS K 3TUM MallvHaM, Ha faHHOM NpPOu3BO-
actee.

Tab6bnunuya 1— MNpeactaBnsemas nHpopmaunsa B oTyeTe 0 6anaHcMpoBKe AAA MalWH pasHbliX KNaccos

MpescTasneHve pesyibTatos 6a/1aHCMPOBKA

Oq?LLl,aﬂ [JononHu- . pacpmueckoc
nHhopmMa- TeNbHas O6opyao- KODDEKTY-
Knacc mawmn Mou'\.hr;cm Mglfuﬂmze quiz)gx::'g " Bano p:?:iug::a Tab6nuuHoe Bexrop 3":‘3?4"‘6(;)"33?4“
BUGpAUMM  OT YacToThI
BpaLLeHVs
921 9.2.3 9.3 9.4.2 9.4.3 9.4.4.1 9442

BeHTuNsATOpbLI NApoBoro <1 + - - * + - _
Kotna >1 * _ * * * * _
MuTaTenbHbIE HACOCHI <1 * - - * * - -

>1 * - * * * [ -
SnekTpogsuratenu <1 - - * * - -

>1 + * . * + -
Fa3oBble TypOUHbI <50 - + + * + _

>50 + * + * . +
MapoBble Typ6uHbI <50 + * + * * -

>50 + + * * + +
DnekTporeHepaTopbl <10 o 3 - o _

> 10 * + * o 4

Mepep npoBefeHreM 6anaHCMpPOBKN HA MecTe criefyeT 0Co3HaTb HE06X0AUMOCTb f06aBIEHNSA KOpPEK-
TUpYLLWMX Macc. Mo BO3MOXHOCTY B OTUeTe credyeT ykasbiBaTb NPUYUHBI NOSABNEHNSA AncbanaHca u nHadop-
Mauuo. Ha OCHOBE KOTOPOW 6bisin caenaHbl BbIBOAbI 06 3TUX NpUynHaXx.

9.2 BBoOgHas yacTb oTyeTa

9.2.1 O6wwne cBeaeHNs O MalUNHe

LomkHbl 6bITb OTPaXEHbI BCE CBEAEHUSI 06 UCTOPUM 3KCMlyaTauuy MallHbl, KOTOPbIE B TOW Unu NHOM
CTeneHu No3BOST NOMOYb NPU NPOBeAeHUN 6anaHcUpoBKU. Mpy 3TOM ocoboe BHUMaHWe yaensoT onuca-
HUIO PEXUMOB, B KOTOPbIX AaHHasA mMawwuHa paboTtana B nocrnefgHee BPeEMSs, U NPOBEAEHHOMY TEXHNYECKOMY
06CNyXMBaHNUIO.
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9.2.2 Llenb 6anaHcnpoBKu

B oTueTe fomkHa 6bITb YkasaHa Lieslb NPoBOAMMON 6anaHCMpoBkM Ha MecTe. O6bIYHO OCHOBaHWEM A/1A
6anaHCUpPOBKUN CAYXUT XenaHne YMeHbWUTb BUbpaLmnio 40 40NYCTUMbIX 3HAYEHWUIA, OAHAKO B OTAENbHbIX C/y-
Yaax Lenblo MOXeT C/TYXUTb yMeHbLLEeHNe COBCTBEHHO aucHanaHca.

9.2.3 JlononHuUTeNbHaa uHopmaumsa o mawunHe

B psage cnyyaes cnefyet npyBoAMTb CXEMY MaLLVHbI C yKka3aHeM BCeX POTOPOB U NMONOXEHWA ONOPHbIX
1 YMOPHBIX NOALWMUMHMKOB. Ha cxeMe fo/mKHbI OblTb NOKa3aHbl MecTa yCTaHOBKM faTuynkoB BUOpaLuu, pacno-
NIOXeHne 1 opueHTauua gatuvka pasbl. Ha Buae c Ttopua Bana [O/MKHO ObiTb yKasaHO HarnpasieHue ero
BpaLleHus.

Ecnmn KOHCTPYKLUMA MallVHbl UMEET 0CO6EHHOCTH, BANAIOLLME Ha ee YpaBHOBELLEHHOCTb, MHd)opMaLus o
HUX Takxe Ao/hkHa 6blTb NpuBeaeHa.

9.3 CpepcTBa M3MepeHuii Bubpauum

MpuBOAAT cBEAEHNA 06 060pyA0BAHMN, UCNOML3YEMOM A1 U3MepeHuii Bubpauuu. Mpu onucaHum gat-
UMKOB BMOPALMM YKa3blBaKOT UX BUA. MOAENb, 3aBOACKO/ HOMep, KoadhuureHT npeobpasoBaHus, gaTy no-
BEPKU. MECTO YCTAHOBKM N OPUEHTALMI0 OCY YYBCTBUTENIBHOCTH.

9.4 Pe3ynbTathl

9.4.1 EAMHWULUbI U3MEpPEHNIA

Bce 3HaueHust BEIMUMH JO/MKHbI 6bITb NPeACTaBNEHbl C YKa3aHUEM eauHUL, U3SMEpPEHUii, HanpuMep:

- pasmMax nepemeLleHuii: MKM,;
- cpefHekBagpaTuyHOe 3HaYeHne CKOpPOCTU: Mm/c:
- KOppekTupyloLian macca: r (kr);
- pafuyc yCTaHOBKU KOPPEKTUPYIOLLE Macchl: MM (M).

9.4.2 KoppekTupyluime macchl

MpuBOAAT NOMHOE ONUCaHWe ANA KaXA0A KOpPeKTUpYIoLLed Macehl, BKIOYas:

- MONOXeHVe BAl0/1b OCK BaNa,;

- paanyc yCTaHOBKU;

- 3HayeHue Macchl;

- YrnoBO€ NOJI0XEHNEe OTHOCUTETbHO OMOPHOro 3HayeHus dasbl.

OTu cBeAeHMA MOTyT GbITb NpuBeAeHblI MM60 B rpaduueckoid, N(Mb6o B TabanyHoli hopme. [aHHble Ans
OKOHYaTEeNIbHOro pacnpefeneHns KOPPeKkTUpPYILWMX Macc NpuBogaT ob6sasarenibHo. OfHako B cnydyasx, Korga
npoueaypa 6anaHcMpoBKN BkIOYana B Ce68 HECKOMIbKO NPOGHLIX MYCKOB, MO COrNMacoBaHNio Mexay 3akasuu-
KOM M UCMONHWUTENEM MOTYT 6biTb NpeACcTaB/eHbl AaHHble A5 KaXA0ro nycka.

Yka3blBaloT Takke NoM0XUTENIbHOe Hanpas/eHne N3MEHEHUS yrna yCTaHOBKM KOPPEKTUPYHOLWMX mMacc.

9.4.3 lMpepcTaBneHne gaHHbIX B TabIMYHOM Buge

PesynbTaTbl U3MepeHuii Bubpauun 415 Ha4anbHOro U 3akMUYUTENBHOTO NYCKOB (a Takke, BO3MOXHO,
Apyrux nyckoB) NpeAcTaBnsoT B TabnmyHoii coopme. MpuBoAAT pe3ynbTaTbl M3MepeHnii BUbpaumm B LUNPOKON
nosoce 4acToT (CpefHeKkBaApaTMUHOE 3HAYEHNE), a TaKkkKe CpeHeKBapaTu4yHOro 3HavyeHnsa 1 asbl CocTas-
nawwei 060pOTHON YaCTOTbI 471 BCEX TOYEK U3MEPEHUIA, AN HOPMasIbHOM YaCcTOThbl BPALLLEHNUA W ANA BCeX
ApYrux 4acToT BpalleHusl, Ha KOTOPbIX OblAy NpoBeAeHbl N3MepeHNs (06bIYHO 3TO YacTOTbl PE30HAHCOB).
Ecnu B npouecce 6anaHcMpoBKM 6b110 COBEPLLEHO HECKOIbKO NMPOGHbLIX MYCKOB, N0 COr/lacoBaHNI0 MeXAay 3a-
Ka3yMkoM W UCMOMHUTENEM MOryT ObiTb MpefcTaB/ieHbl pesynbTaTbl W3MepeHuii BuGpauum BMecTe C
OonMcaHneM MCNo/b30BaHHbIX MPOGHBLIX MacC AN KaK4Oro Takoro nycka.

YKa3blBalT Takke NoM0XUTeNIbHOe Hanpas/eHne N3IMEHEHUA yriia yCTaHOBKM KOPPEKTUPYIOLMX Macc.

9.4.4 TMpepacTtaBneHne AaHHbIX B rpadmuyeckom suge

9.4.4.1 BekTOop BMGpauuu

B gononHeHne k TabnmyHoli hopme npeAcTaBneHns faHHbIX A8 KaXA0N TOYKN U3MEPEHUI 1 ANS Kax-
[0ro nycka MoxeT 6bITb NpuBefeH rpacdvik B NONSAPHbIX KOOPAMHATAX, NOKa3biBaOWMA N3MEHeHe BekTopa
BM6paumun. Ecnu B npouecce 6anaHCMPOBKN COBEPLUAIOT HECKO/ILKO MYCKOB, 3TW rpadukn MoryT 6bITb NOCTPO-
eHbl NocefoBaTeNlbHO OT Nycka K Mycky. [nA MaluvH ¢ NOCTOSAHHOW YacTOTON BpalleHWsa poTopa rpadgmk cTpo-
AT 4NA BUbpauuy Npy HopMasnbHo paboyei yacToTe BpalleHus. Ecim NOMMMOo 3TOro MHTepec NpeAcTaBnsioT
Apyrue yactoTbl BpalleHus (Hanpumep, 4acToTbl NPOXOAMMbIX PE30HAHCOB), rpadukn CTPOAT Takxke n Ans
3TMX 4acToT.

B HekoTopbIX Cyyasx no coriacoBaHuIio MeXay WCNOHUTENEM 1 3aKa3unMKOM NPUBOASAT 3HAUYEHUS Ko-
3hprLNEHTOB BANSHUS.

8
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94.4.2 3aBUCUMOCTb BUOpaLMmM OT YacToTbl BpalLleHUs

Mo BO3MOXHOCTW CTPOAT rpadomkm 41a BeKTopa Bubpayumn Ha 060poTHO YacToTe 40 1 Nocne nposeje-
HMA 6anaHCMPOBKU ANA pPa3HbIX TOYEK U3MEPEHUIA HA pa3HbIX Paboumnx pexmnmax: Npu pasroHe, paboTe nog Ha-
rpy3koii. paboTe B cTauMoOHapHOM pexume, Bblbere. O6bIYHO AOMNOMHUTENBHO YyKa3blBalOT Takke 3HayeHune
BMOpaLMKM B LUMPOKOI NOsIOCe 4acToT, YTOObl NOATBEPANTL, UTO CHUXKEHWE YPOBHA cOCTaBnsioLLeli Ha 060poT-
HOI yacToTe 4OCTATOYHO ANA NPUBELEHNS LIMPOKOMNOJIOCHON BMOPpAaLMM K ONYCTUMOMY YPOBHIO.

9.5 TekcToBas uHdopmayns

9.5.1 O6wure nonoxeHns

OnucaTenbHasa cocTasnsolWasn otyeTa Ao/MKHA 6bITb MUHUMaNbHOM, HO OCTATOYHON ANS NMOHUMAaHNA
NpVBEAEHHbIX B HEM [aHHbIX.

9.5.2 AHanus

OTy yacTb oTHeTa NPUBOAAT ANA 06BACHEHMA NOC/ef0BaTe/IbHOCTU LWaros npoueaypsl 6anaHCUpoBKu 1
BblleNeHnst Hanbosee BaXHbIX MOMEHTOB, UMEBLUNX MECTO B XOA4€e MPOGHbIX MYCKOB.

9.5.3 3aknwyeHune

B 3Ty yacTb oTYeTa BK/IOYaOT Hanbonee cylecTBEHHbIE pe3ynbTaTbl NPOBEeAEHHON 6anaHCMPOBKU U
CpaBHMBAIOT NOJIyYEeHHbIE 3HAYEHUA C KPUTEPUAMUN MPUEMKN.

9.5.4 PekomeHpauunu

MpuBoAAT BCe pekoMeHAauumn, KoTopble MOryT 6bITb CNeACTBUEM GalaHCUPOBKK.
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MpunoxeHne A
(o6a3aTenbHoe)

Mepbl 6e30MacHOCTM Npu NpoBeAeHNN 6GanaHCUPOBKM Ha MecTe A1 MallWH pa3HbiX K1accoB

Mepbl 6e30nacHOCTU, KOTOpble caeAyeT NPUHUMAaTbL NpyU NpoBeAeHnn 6anaHCUPOBKM Ha MecTe, BO MHOTOM 3aBUCAT
OT KOHKPETHO! MallWHbl, OAHAKO psf Tpe6oBaHuii 6e30nacHOCTM uMeeT 06LW KA xapakTep ANA MaluWH WUPOKOTo Knacca.
HekoTopblie 13 Takux Tpe6oBaHWii 45 paja KnaccoB MalWH npusedeHbl B Tabnuue A. 1.

Tab6bnumya A1l — Mepbl 6e30nacHOCTM A5 MallNH HEKOTOPbIX K1accoB

Mpumep mMaLlnHbI

Knacc mawvH
[aHHOro Knacca

Mepb! 6e30macHoOCT

Typ6uHbI MNaposas unu razosas Mepea ocCTaHOBKOW Typ6WUHbI ANs [06aBNEHUS KOPPEKTUPYIOLNX
Typ6uHa Macc Wan HaHeceHusi ha3oBoil MeTkn cnefyeT y6eanTbCs, YTO NPUHATHI
Mepbl Mo npejoTBpalleHnto nsrnéa Bana OGLIYHO 45 3TOrO Bany no-
3BO/IAIOT HEKOTOPOE BPEMs BpallaTbCs AN NOCTENEHHOro BbipaBHMBA-
HWUSA TemnepaTypbl.

CpoK 3Kcnayataynum poTopa MOXeT YMeHblWaTbCA C YBE/IMYEHUEM
ynucna NyckoB MalWHbl. ITO HEOGXOAMMO YUNUTbIBATH NPU ONpeAeneHunn

cTpaTerun 6anaHcUpoBKN Ha MecTe

dnekTpoaBura- ABuratenb Ans BbiCO- HekoTopble 3/71eKTPOABUTATENN MUMEIOT OrpaHuyeHne Ha AonycTumoe
Tenu KOMPON3BOAUTENBHOTO 4ynucno Nyckos B yac.
BEHTUNATOPA Ha6op ckopoCTV 3N1eKTpoABUraTesIeM 0T HYIeBOT0 40 MakCUMasbHO-

ro 3HauyeHnss MoXeT 6bITb HEKOHTPOAMpPyeMbIiM. [M103TOMY Npo6GHbIE Mac-
cbl cnepyeT BblGMpaTb Takux pasMepoB, YTOObl OHW HEe MOF/M Bbi3BaTb
noBpeXxaeHne MawuHbl faxe B c/iyd4ae YCTaHOBKM MX B HENpPaBWU/IbHOM

nonoXeHnn
Hacocbl MuTtatenbHbIl Hacoc [ns 6e3onacHoii paboTbl HEKOTOPbLIX HACOCOB HEO6XO0AUMO, YTOGbI
napoBoro koTna OHV NOCTOAHHO ObININ 3aMOJIHEHbBI XNAKOCTLIO. DTO TpeboBaHue cneayeT

co6noaatb U Npu BbINOSIHEHUN 6aNaHCUPOBKN Ha MecTe

KpynHble BeH- BblcoKkonponseoau- MoToK, co3gaBaemblii BEHTUISTOPOM a npouecce 6GanaHCUPOBKU,
TUNATOPbI TeNbHbIE  NPUTOYHO-Bbl- AO/DKEH OCTaBaTbCs MPaBWU/LHO pacnpefeneHHbiM. Hanpumep, ecnw
TAXHOW BEeHTUNATOP AN NpoBefeHUs 6aNaHCUPOBKM HEOBXOAMMO NEePeKPbiTb 3aCNOHKY BEH-

TUNATOPA. TO 3TO MOXET NPUBECTN K CPbIBY MOTOKA.

XXupgkocTun, nofjaBaemMble BEHTUNATOPOM a npouecce pa6oTbl, MOTyT
6bITb TOPAYNMU UN COLEPXaTb BpeAHble BelecTBa, NO3TOMYy cnegyet
WUCKNIOYNTL AOCTYN NepcoHana K BEHTUNATopy (Hanpumep, 418 yCTaHOB-
KW KOppeKkTUpyloLwWwmx Macc) 40 Tex nop, Nnoka ycnoBusa pa6oTbl He CTaHyT
6e3onacHbIM®

SnekTporeHe- JnekTporeHepaTtop ¢ ANs TeHepaTopoB CNpaBeA/INBO BCe. yKazaHHOe Bbile AN TYpP6UH.

patopbl BOAOPOAHbLIM  OXNaxje- Ons o6neryeHns focTyna K BHYTPEHHUM MJIOCKOCTSIM KOPPeKuUnm Mo-
HWEM U NPYBOAOM OT Ma- XeT noTpe6oBaTbCA 3aMeHa BOA0POAa 06bIYHBIM BO3AYXOM. O AHAKO AN1s
poBOi MK ra3oBoil Typ- GOMbWIMHCTBA TEHEPATOPOB CYLWECTBYOT OrpaHUYeHUs Ha NPOLOXM-
6UHbI TEeNbHOCTb NYCKa U MaKCUMasibHYI0 4acToTy BpalieHus npu pa6éoTe B BO3-
LYWHOI cpee faxe BOTCYTCTBME HANPSHKEHUS N HArpy3ku. TW orpaHu-

YeHUs1 [OMKHbI 6bITb COBMIOAEHbI B MpoLecce 6anaHCUPOBKY.
Heo6x04MMO y6eanThCsl, 4TO CUCTEMA TUAPOYNIOTHEHNA 06ecnedunt
HEeo6X0A4MMOe KauyecTBO CMa3kn YNAOTHEHUS Npu pa6oTe B BO3AYLIHOMN

cpege.

Ans o6neryeHns JocTyna K BHYTPEHHUM NAOCKOCTSIM KOppeKuun mMo-
XeT noTpe6oBaTbCsA 4EMOHTAX HEKOTOPbIX BHYTPEHHUX MAACTUH OX/1aX-
neHus. Mpn 3ToM cnegyeTt y6eAUTLCS, UTO AEMOHTAX HE NMPUBEAEeT K Cy-

LLeCTBEHHOMY CHUXEHMIO KayecTBa OXNaXAeHns reHepatopa
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MpunoxexHne B

(cnpaBoy4HOE)

Mpumep oTueTa 0 6anaHCUPOBKE BEHTMAATOPA NapOBOro KOT/la MOWHOCTbIO MeHee 1 MBT

OTyer Mr

farta:
Ana nepegauu.

MogroTtoBun:
Mposepun:
O61BbekT. XXX 9nektpoctaHuus, 610k 2
BeHTMNATOp nojaun nepBMYHOro Bo3ayxa B KoTnoarperart
2A PA
6anaHcupoBka Ha mecTe. 11 sHBapsa 2002 r.
3aknouyeHune.

MpoBeaeHHas 6anaHcuposka BeHTUNATOpa 2A PA no3Bonuia CHU3UTbL yPOBEHb BUGpaLuy [0 YPOBHSA, COOTBETCTBYHO-
wero 30He B no NCO 10816-3. rpynna 3418 MallWH Ha XECTKOM OCHOBaHUK

Konus:

Homep 3apaHua:
Yucno ctpaHuu: 4
Yucno tabnuy: 1

Yuncno pucyHkos:2

O6lwune cBefeHNa 0 MalluHe

Ha BeHTUnATope 2A PA nmena mMecTo 3p03ns XPOMO* 1onaTok, 4TO NPMUBESIO X NONaAaHuI0 YacTul, n3Hoca BHYTPb
BeHTUNATOpa. OuncTka BEHTUNSTOPA M BOCCTAHOBEHMe (hOpMbl KPOMOK NMPUBENMN K NOABMIEHUIO AucbanaHca.
Llenb 6anaHcupoBKu

YMeHbWUTL BUGpaLmnio Ha onopax BEHTUNSITOpPA 0 3HAYEHWIA, NP KOTOPbLIX BO3MOXHA J0/ITOBPEMEHHAA HENpepbIB-
HasA paboTa MalnHbl.

O6opypoBaHue

BanaHcupoBKa BbIMOJIHEHA C NPUMEHEHNEM NOPTaTUBHOIO 6anchmposqu0ro KOMMAeKTa C O4HUM AaTYMKOM BUG-
payuun. noovyepenHo ycTaHaBNnnBaeMblM B pa3Hblie NOJIOXEHNA Ha MalluHe.

AaTtunkn BUuGpaynm

3aBo/ckoii Ko3 nyneHT aTta HanpasneHue ocun
N3rotoButens Mopgenb A Pdmy A MecTononoxeHue P
HoMmep npeo6pasoBaHus nosepku YyBCTBUTENbLHOCTH

Oatunkn cdasbl

N3rotoButens Mopaenb 3aBofckoii Homep MecTononoxeHue OpueHTauus

Mpubop Ana 6anaHcUpoBKMN

M3roToBuTeNb Mopgens 3aBO/CKO HOMEp [laTta nosepkun
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Pe3ynbTaTbl M3MepeHuit cpegHekBagpaTUUYHbIX 3HAYeHU (C.k.3.) n dasbl BuGpayum npu 6anaHcuposke
BeHTUnAtTopa 2A PA

Onopa co CTOPOHbI CBOGO/AHOTO HHLA

KoppekTu-
Onopa co CTOPOHbI NprUBoAA pytowas
macca
BepTukansbHo* Fopu3oHTanbHoe BepTukansHoe Fopu3oHTa/IbHOE
c HanpasneHve HanpasneHne HanpaeneHne HanpasneHue Macoa B
Jata Bpewms K'aﬁz?m qowrpo.
LUupoco- LUnpon>* LLnpoko- LUnpoko- papmyc
MepBas Mepsas Mepsas Mepsas 0.7m
nonoc- rapmoHbua nonoc-  raomonuka  M0/19¢ rapmMoHuKa nonoc- rapuonxa
Has Has H Has
c.c3. cq.z. C.KJ.. C.K3.. cK.a.. CKI. c.u. e .Kx.
Mwc wiee | Pa3a Mm(C mMufc dara e MMAC thaza MMrc e tara er - yron
01.10.2002 20:06 600 135 13.3 B’ 8.9 8.7 264’ 12.9 12.6 9* 8.1 7.9 264’ — —
01.10.2002 21:50 BOO 9.3 9.2 343’ 7,2 7.0 236’ 9.1 9.0 340’ 8.3 8.1 235’ 3 220
01.10.2002 23:30 600 2,4 2.3 7 1.8 1.6 265’ 1.7

1.6 11* 1.0 0.9

282’ 5 180-
AaTunk hasbl UMeeT Ty Xe OpMeHTauu, YTo U AaTHUK N3MEepPeHns BU6paynm B ropu3oHTaNbHOM HanpaBieHun

CO OTOfBHU U X 3P Co OMchOLUowOBAsA B U L,

» BepTuKanbHOe HanpaB/ieHue. » TOpU30HTa/ibHOE HanpasieHue:

* HanpaBneHue BpaweHus: ! wkana nmepeHns gasbl
MakcumanbHoe cpefiHekBagpaTU4yHoe 3HavYeHne BubGpaLumn no wkane — 15 mm/c.

BekTopamMu nokasaHo nocnegosaTtesibHOe U3MEHeHne Bw6pau,mm OT Ha4YanbHOro A0 3aK/K4YNTENbHOIO NYyCKOB.
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Mpunoxexnne C
(cnpaBoy4HOE)

Mpumep oTyeTa 0 6anaHCMpPOBKE KPYNHOW Typ6oreHepaTopHO yCTaHOBKU
Mol HOCTb 6onee 50 MBT

OTyeT K»

Oarta:

Ana nepepaun:

MopgrotoBun:

MpoBsepun.

O6beKT: XXX dnekTtpoctaHuyus, 610k 2
TypboreHepaTop
BanaHcupoBka Ha MecTe nocne NpUemMKu U3 pemoHTa.
11 ausapsa 2002 r.

3aknoyeHune:

MNpoBepeHHan 6anaHcupoBka NO3BOMMAA CHU3UTL YPOBEHb BUBpPAL MM HA NOALIMMHUKOBbLIX ONOPax pOTOPOB HU3KOrO
AaBneHnsa 40 YPOBHA, cOOTBeTCTBYyHOLWero 3oHe B no MCO 10816-2

Konusa:
Homep 3agaHusa:

Yucno ctpaHuy: 6
Yucno tabnuy: 1
Yuncno pucyHkos:3

O6wwune cBeJeHNs 0 MalnHe

Typ6oreHepatop BTOpPoro 6/10ka BO3BpalleH Ha 31eKTPoCTaHUM0 U3 KanuTanbHOro pemoHTa Bo Bpems pemoHTa
pa6oTanu nonaTtku nocnegHux cTyneHe poTopos. Mocne aToro npoBejeHa HU3KoYacToTHaA 6anaHcMpoBKa poTopoB. Tem
He MeHee, Ha NOALWMNHUKOBbLIX ONMOpax POTOPOB HU3KOTO AaBneHUs Habnganachk NoBbilWeHHas Bu6payusa. Takas cutya-
UMA xapakTepHa N8 MallvH AAaHHOTo Knacca 1 06bIYHO CBSi3aHA C HECOOCMOCTbIO KpenaeHnst 6e30/10pHOTO NPOMEXYTou-
HOro Bana, COeAUHsOLWEro 4Ba potopa HU3KOro gaBneHus. banaHcMpoBka Ha MecTe NMpoBefeHa B Lensix KomneHcauuu
owWmn6oK MOHTaxa.

Llens 6anaHcupoBku

YMEHbWUTL BUGPALMI0 HA OMOpax A0 3HAYEHWN, NPU KOTOPbIX BO3MOXHA A0/TOBPEMEHHAs HenpepbiBHas paboTa
MalWWHbl HA HOMUHaNbLHOW pa6oueii YacToTe BpalieHns. MNpn NPOXOXAEHUN poTopa Yepes pe3oHaHC BUGpaLus Takxe A0-
XHA 0CTaBaTbCs B AONYCTUMbIX Npegenax.

[ononHnTenbHasa MHoOpPMaLua 0 MalmnHe

Typ6oarperat mouwHocTbto 350 MBT M HOMUHanNbHOM YacToToi BpaweHnsa 3000 MUH'1cOCTOUT N3 TYPOUHbLI BbICOKO-
ro gasnenunsa (BA). Typ6uHel npomexyTouHoro gasnenus (M) v AByx Typ6uH Hu3Koro gaBneHuns (HA). coeUHEHHbIX C re-
HEepaTtopom C BOJOPOAHLIM OXNnaxjeHunem u Bo3byauTenem. ocne BO3Bpal,eHUs W3 KanuTanbHOro pemoHTa 6bina
NPOKOHTpPONMpoBaHa Bu6Gpayma cneayowmnx NoALWNMHUKOB:

Howmep noglumnHuka MecTo Ha mawuHe

3afHUil NoAWUNHUK TypOUHbI ML
MepegHuii nogwnnHuUk 1-in Typ6UHLI HA
3afHuin nogWunHuk 1-ii Typ6uHbl HA
MepepHunii nogwmnnHuk 2-ii Typ6uHbl HA

3aHNil NOAWNNHWK 2-4 TYp6UHbI HJ

© 00 N o U N

MepeaHunii NOAWNMNHNK reHepaTopa
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O6opypoBaHue

CHATWe, aHanu3 1 3annucb curHana Bu6paynm NpoBeeHbl C NOMOLLbI0 C60pLMLA aHHbIX C NEPEHOCHbBIM JaTuynKoM
CKOpPOCTK. DTO NO3BO/ANO Kak NPOBOAUTL aHannN3 BU6GpaLun B peanbHOM MacwTaba BpemMeHU (Bk/oYas nonydyeHue cpeg-
HekBa/JpaTWUYHOro 3HaYEHNS CKOPOCTM B LIMPOKOI NoMoce YacToT, a Takke cpeHEKBAAPATUYHOTO 3HaYeHUs 1 dhasbl BUG-
pauvn Ha 060pPOTHOI YacToTe), Tak U COXPaHATb AaHHble A4Ns nocnegywoueli o6paboTku.

[laHHble 0 hase MosyYeHbl C NOMOLLbIO AaTuuka hasbl, NOCTOAHHO YCTAHOBNEHHOTO Ha BO36yanTene a ropu3oH-
TaNbHOM HanpaBfieHWn cnpaBa (CO CTOPOHbI CTYMEHW BbICOKOTrO AaBfieHns). HanpaBneHue BpauieHuns (C TO xe cTopo-
Hbl) — MPOTWB YaCOBOW CTPENKN.

AHanusatop: Mogensb: 3aBojckoii Homep. faTta nosepku:

faTtunkn Bubpayumn

Kanan V3roToBuTenb Mogene 3aBojcKoii Koadbdpuuyment fara MecTtonosno HanpasneHue ocu
Homep npeo6pasosaHns noBepKn XeHuB YyBCTBUTENBHOCTU

1 4 BepTukanbHoe

2 4 [opusoHTanbHoe

3 5 BepTukanbHoe

4 5 [opusoHTanbHoe

5 6 BepTtukanbHoe

6 6 [opu3oHTanbHoe

7 7 BepTukanbHoe

8 7 FopusoHTansHoe

9 8 BepTukanbHoe

10 8 [opusoHTanbHoe

11 9 BepTukanbHoe

12 9 [opu3oHTanbHoe

MecTo ycTaHOBKM AgaTynka BuGpauuMm C 0Cblo YyBCTBUTENILHOCTW B FOPU3OHTANIbLHOM HanpasBfeHUun — cnpasa (co
CTOPOHbI CTYNeHN BbICOKOTO AaBNeHNs) B61M3N rOpM30oHTaNbHOrO pasbema: gaTyuk pa3bl OPMEHTUPOBAH B TOM Xe Ha-
npaeneHnn. MecTo yCTaHOBKMN gaTtynka Bubpaumnm ¢ 0Cbio YyBCTBUTENBLHOCTU B BEPTUKASIbHOM HanpaB/leHUN — BEPXHAA
YacTb KPbIWKKM NoALlWNNHUKA.

NaTtunku cdasbl

N3roToBuTENb Mopgens  3aBofckoit Homep MecTononoxeHune OpueHTaums

Okono nogwunHuka 4 [opu3oHTanbLHas

PesynbtaTthl’

KoppekTupytouiue macchbl

OKoHuaTe ibHble 3HAYeHUSs N NMOJIOXEHUA KOoppeKkTupywLwmnx macc: 0.6 kr Ha paguyce 300 MM 0KO10 NOALWINNHKKA 6 CO
CTOPOHbI MPOMEXYTOYHOro Bana u 2 kr Ha paguyce 300 MM 0K0NO NogWwnnHUka 7. o6a nog yrnom 00 oTHOoCcMTeNbHO haso-
BO MeTKuW. [lpyrux KOppekTupywumnx macc (pe3ynbTaTos npeabligywnx 6anaHcupoBok) Ha poTope Her.

* B faHHOM MPUIOXKEHUN NPUBELEH TOMILKO MPUMEP TOTO, B KAKOM BUAE MOTYT 6biTh NPEACTAB/NEHbI pe3y/ibTaTbl 6a-
NaHCUpoBKM. B peanbHOM oTuyeTe fO/KHA 6bITb NpeAcTaBneHa NojHas CBoAKa pe3ynbTaToB NpPoBeAeHHON 6anaHcupos-
Ku.
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[OCT P NCO 20806—2007
MpepcTaBneHne gaHHbIX B Tabnu4yHoi hopme

Bu6pauus Ha nogwunuuke 7

BepTukanoHas FopusoHTanbHas
YacTtoTa
Jata Bpemsa Myck BpaujeHuns.
" Wnpoko- Wwupoko-
MUH*1 MepBas rapmoHuka MepBas rapmoHuka
nonocHas nonocHas
C.K.3.. cpca. C.K.3. c.K.3.,
asa asa
MMm/c afilc ® Mm/c MMm/c @
01.10.2002 20:05 HauyanbHbl il 3000 14.0 13.7 310"
01.10.2002 08:50 3aKnunTen bHbI i 3000 3.7 3.3 302"

N3mMeHeHne BekTopa BuGpaLumn

m BepTUKanbHOe HanpaBNeHue, NOAWNNHUK 7. * HAaNpaBieHe BpaleHns. * Wwkana namepeHns dassl

MakcumanbHoe cpefHekBagpaTUyHoe 3HayeHue Bubpayun no wkane — 15 mm/c.

3aBNCUMMOCTb BUGPALUM OT 4ACTOTbl BpaleHuns

Ha rpadhukax nokasaHo nsmeHeHue Bubpaymmn (cpefHeKkBagpaTUiHOro 3Ha4YeHns cocTaBnstoWweil 060pOTHO yacTo-
Tbl 1 ee hasbl) B BEPTUKASIbHOM HanNpaBAeHUU Ha NOALWMUNHUKE 7 B Npouecce BbiGera MalnHbl".

8 HeKOTOpbIX CyYasx MoOXeT NoTpe60BaThCA NOKa3aTh, KAk U3MeHsAeTCA BUGpaLKs B TeYeHre NONHOTO Lukna Ha-
Tpy3ku. BK/lOYAsA pasroH, paboTy nNoj HOPMasbHO Harpy3koil Ha HOMWHANbHO YacToTe BpalleHNs 1 BbiGer.
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y

X — uvactoTa. l'y: ¥ — cpepHekBajpaTuyHoe 3HauvyeHue, y m/c;
0 6anaHcUpoBKY; nocne 6anaHcupoBku

X — vactoTta. l'y: ¥ — dasa,
H a o 6anaHcupoBku. *™ nocne 6anaHCMpPOBKM

Ananuns

OcHoBHas npo6nema ANa AaHHO MallWHbl 3aknyanach B BbICOKOW Bubpayumu B npouecce Boibera Bo6nacrax yac-
TOT 1200 MUH'1(20 'y) n 2880 MuH*' <48 I'y). NMocne NpoBefEHHON 6GanaHCMPOBKM Ha MeCTe yAanocb yMeHbWUTL BuGpa-
LMI0 KaK Ha yKka3aHHbIX YacToTax, Tak U HA HOMUHaNbHOI YacToTe BpaweHus potopa 3000 MuH"1(50 Iu).
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MpunoxeHne O
(cnpaBoy4HOE)

FOCT P NCO 20806—2007

CBefleHNs1 0 COOTBETCTBUM HaLMOHaNbHbIX CTaHAapToB Poccuiickoii degepayun
CCbIJTIOYHbIM MeXAyHapoaHbIM cTaHgapTam

Ta6nunya 0.1

O603HayeHVe 1 HaMMEHOBaHVE MEeXAYHapOAHOTO
cTaHgapTa

MNCO 1925:2001
«Bubpauusa. banaHcupoBka. TepMuHbl 1 onpegene-
Hna*

MCO 1940-1:2003
«Bubpauusa. TpeboBaHus K kayecTBy 6anaHCUpoOB-
KN XecTkux poTtopos. Yactb 1. OnpepeneHve go-
nycTumoro gucbanaHca»

NCO 1940-2.1997
«Bunbpauyus. Tpe6oBaHUA K Ka4ecTBy 6anaHcMpoB-
KW XeCcTKMX poTopoB. YacTb 2. MorpewHocTn onpe-
fenexnns gucbanaHca»

MCO 2041.1990
«Bubpayus u yaap. TepMuHbl 1 onpeseneHns»

NCO 2954:1975
«Bubpauus mMawuH ¢ BO3BPaTHO-NOCTynaTeNbHbIM
1 BpalaTenbHbIM ABMXeHNEeM.Tpe6oBaHNA KCpea-
cTBaM W3MepeHuii ANa OueHKN BUOGPaLMOHHOrIO COo-
CTOSIHUS MaLlnNH»

NCO 7919-1.1996
«Bubpauyma mawuH 6e3 BO3BpaTHO-NocTynartesb-
HOro ABMXEHUS. MI3MepeHUsi Ha Bpalwiawluxca Ba-
nax W KpUTepuWM OLEeHKW cocTosHusa. YacTb 1.
O6wee pykoBOACTBO»

NCO 7919-2.2001
«Bubpauunsa. OueHka COCTOSSHUA MalIWH No U3Mepe-
HUSM BMGpauumn Ha Bpalatwmuxca sanax. Yacto 2.
KpynHble cTaynoHapHble napoBble TYPOUHbI U FTEHE-
paTopbl MOWHOCTbIO cBbiwe 50 MBT U HOMUHanNb-
HOI ckopocTbio 1500. 1800. 3000 1 3600 MUH'1»

NCO 7919-3.1996
«Bubpauma mawunH 6e3 BO3BpaTHO-NocTynaTenb-
HOro ABWXEHNA. Mi3aMepeHnsa Ha BpaljalLWmuxca Ba-
nax v KpuTepum oueHkn coctoAHuA. Yacte 3. MNpo-
MbILL/IEHHbIE MALUWHHbIE KOMMNAEKChI»

NCO 7919-4:1996
«Bubpauma mawuH 6e3 BO3BpaTHO-NoCTynaTtesb-
HOro ABWXEHNA. Mi3MepeHnsa Ha BpaljalLmuxca Ba-
nax u KpUTEpPUU oueHKU cocTosHnA. YacTtb 4. Naso-
Typ6uHHbIE arperatbi»

MNCO 7919-5.2005
«Bubpauns mawwuH 6e3 BO3BpaTHO-NOCTynaTesb-
HOTo ABMXeHnsA. ismepeHusa Ha Bpawjalmxca Ba-
nax u Kputepum oOLeHKn cocTosHua. YacTtb 5.
ArperaTtbl TMAPO3/1EKTPOCTAHLUMNIA N HACOCHBIX CTaH-
umﬁ»

CreneHb
COOTBETCTBUSA

NEQ

0T

0T

NEQ

0T

0T

NEQ

0T

0T

O603HaqeHe N HaMMEeHOBaHNe HaLMOHATbHOMO
cTaHgapTta

FOCT 19534—74
«BanaHcMpoBka Bpalaluxcs Ten. TepMuHbI»

FOCT UCO 1940-1— 2007
«Bubpaumna. TpeboBaHua K kayecTBy 6anaHcUpoOB-
KN XecCcTKuX poTopoB. YacTb 1. OnpepeneHuve fo-
nyctumoro gucbanaHca*

FOCT UCO 1940-2—99
«Bubpauua. TpeboBaHMa K KayecTBy 6anaHCcUpoB-
KW )XeCTKUX pOTOpOB. YacTb 2. YyeT norpelHocTei
OLLeHKM OCTATOYHOro Auc6anaHca»

FOCT 24346—80
«Bnbpauus. TEpMUHbI 1 ONpeaeneHns»

FOCT NCO 2954—97
«Bubpayna mMalunH ¢ BO3BPaTHO-NOCTyNaTe lbHbIM
1 BpalwaTenbHbIM ABUXeHneM. Tpe6GoBaHNA k cpef-
cTBaM U3MepeHuii»

FOCT UCO 7919-1—2002
«Bubpauna. KOHTPonb COCTOAHWA MalWH Mo pe-
3ynbTaTtam u3mMepeHuin Bubpauuu Ha HeBpalato-
wuxcsa sanax. O6uwune Tpe6oBaHNA»

rOCT 27165—97
«Arperatbl NapoTyp6uHHble cTauuMoHapHble. Hop-
Mbl BUGpaumn eanonpoBoAoB n o6ume Tpe6oBaHns
K NPOBEAEHNI0 N3MEPEHUI»

FOCT UCO 7919-3—2002
«Bubpauma. KoHTpoNb COCTOAHWS MallWH No pe-
3ynbTataMm W3mepeHuii Bu6paLumn Ha BpaljaLmnx-
cA Banax. [poMbllINEeHHble MalluHHble KOMMaek-
Cbi»

FOCT UCO 7919-4—2002
«Bubpauma. KoOHTpoNb COCTOAHWS MallWH No pe-
3ynbTatam U3MepeHuit Bubpaumm Ha BpalyatoLlnx-
ca Banax. Fa3oTyp6uHHbIe arperatbi»
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OkoH4YaHue Tabnuubl D.1

CreneHb
COOTBETCTBUSI

OGo3HauYeHne 1 HauMeHOBaHNe MEXAYHAPOAHOro
cTaHgapTa

MCO 10814:1996
«Bubpaunsa. TlMoABepXeHHOCTb K
HOCTb MalluH K guc6anaHcy»

MOD
YyBCTBUTENb-

MCO 10816-1:1995
«Bubpauns. OueHka COCTOSTHUS MalUH No u3mMepe-
HMSM BMOpPaLMKM Ha HeBpalalLWKUXCA YacTax.
Yactb 1. O6uwee pykoBOoACTBO»

IDT

MNCO 10816-2:2001
«Bun6paumns. OLeHka COCTOAHUSA MaLIUH No n3mMepe-
HUAM BMGpaLMM Ha HeBpalawlWmUxca YacTax.
YacTb 2. KpynHble cTauuMoHapHble napoBblie Typou-
Hbl U TeHepaTopbl MOLWHOCTbIO CBbilwe 50 MBT 1 HO-
MUHanbHOW ckopocTbio 1500, 1800. 3000 wu
3600 MUH"D»

NEO

NCO 10816-3:1998
«Bubpauma. OueHka cOCTOAHMA MallWH NO n3mepe-
HMSM BubGpauMM Ha HeBpalwawlWmuxca 4acTax.
YacTb 3. MpoMbILWIEHHbIE MallnHbl HOMWHANbHOM
MOLHOCTbIO 60nee 15 KBT 1 HOMUHaNbLHON CKOpoOC-
Tbto 0T 120 go 15000 MuH'lHa mecTe akcnnyarta-
unn»

IDT

MNCO 10816-4:1998
«Bubpauma. OueHka cOCTOAHMA MallWH NO n3mepe-
HUAM  BuGpauMM Ha HeBpalalWKUXca YacTax.
YacTb 4. Fa30Typ6UHHbIE YCTAHOBKN 3@ UCKNHOYEHN-
eM YCTaHOBOK C NMPWBOAOM OT aBUALMOHHBLIX Typ-
6UH*

IDT

MNCO 10816-5:2000
«Bubpauma. OueHka COCTOAHUA MalWH NO pe3ynb-
TaTam uamepeHuii Bubpaynm Ha HeBpaljaloLuxcs
yacTax. YacTtb 5. ArperaTbl Ha rmapoasiekTpocTaH-
LMSAX U HACOCHbIX CTAHLUAX»

MNCO 10816-6:1995
«Bubpauma. OueHka COCTOAHUA MallWH No pe3ynb-
TaTam uamepeHuii Bubpaynm Ha HeBpaljaloLuxcs
YacTax. YacTtb 6. MawwuHbl BO3BpaTHO-NOCTyna-
TeNbHOro [AelcTBUS HOMWHANIbHOW MOLWHOCTbIO
cBbiwe 100 kBT»

MNCO 10817-1:1998
«CucteMbl nM3MepeHuit Bubpauuu BpaljaloLnxcs
BanoB. Yactb 1. I3mepeHnss oTHOCUTeNbHOW 1 ab-
COMOTHON BMGpauumn apagmanbHOM HanpasneHnmn»

IDT

O603HaYeHMe 1 HaUMEHOBAHIE HALMOHAIBHOTO
craHgapra

FOCT 31186-2002 (MCO 10814.1996)
«Bubpauunsa. TloABEPXEHHOCTb W 4YYyBCTBUTENb-
HOCTb MaWWuH K gucbanaHcy»

rOCT MCO 10816-1—97
«Bubpauunsi. KOHTpo/b COCTOSAHUS MaluWH No pe-
3ynbTatam u3mepeHuii Bubpauum Ha Heepaujaro-
wuxcsa vyactax. Yacte 1. O6wme TpeboBaHNA»

FOCT 25364—97
«Arperatbl napoTyp6uHHble cTaLuuMoHapHbie. Hop-
Mbl BUGpayuu onop BanonpoBoaoB n o6uime Tpe6o-
BaHNA K NPOBeJEeHN0 N3MepeHnin»

FOCT MCO 10816-3—2002
«Bubpauuns. KOHTPONb COCTOSAHMA MallWH No pe-
3ynbTatam usmepeHuii Bubpauum Ha HeBpaljato-
wuxcsa yactax. Hacte 3. MpoMbILINIEHHbIE MaLUWHbI
HOMWHaNbHOW MoOUWHOCTblO 6onee 15 kBT M HOMMU-
HanbHOW ckopocTbio OT 120 Ao 15000 MUH*:»

FOCT MCO 10816-4—2002
«Bubpauunsa. KOHTPO/Sb COCTOAHMA MalWH No pe-
3ynbTatam u3mepeHuii Bubpauuum Ha Hespalalo-
wuxcs yactax. Yacte 4 a3oTyp6UHHbIE YCTAHOB-
Kn»

FOCT MCO 10817-1—2002
«Bubpauua. Cuctembl usmepeHuin smbpauyuu Bpa-
uiatumxcs Banos. Yactb 1. YcTpoiicTBa ANA CHA-
TWA CUTHANOB OTHOCUTENbHOW U abCcoNTHOW BUG-
paunm»

* CoOTBeTCTBYIOLW NI HaLMOHANbHbIA cTaHAapT Poccuiickoilh depgepayum oTCyTCTBYeT. 10 €ro NPUHATUA PEKOMEHAY-
eTCcsA UCMNoNb30BaTh NepeBoj AAaHHOTO MeXAYHapOo4HOro cTaHAapTa Ha pPyCcCKUi A3bIK.
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(2) NICO 19499:2007
(IS0 19499:2007)
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Bubnuorpadgus

Bubpauns. Metoabl 1 kputepun 6anaHcupoBku rmb6kMx poTopos
(Mechanical vibration — Methods and criteria tor the mechanical balancing of flexible rotors)
Bubpauyunsa. BanaHcupoBka 1 cTaHgapTbl No 6anaHcuposke. BBogHOe pykoBOACTBO
(Mechanical vibration — Balancing and balancing standards — Introduction)
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