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[peoucriosune

1 NOAINOTOBJ/IEH ABTOHOMHOM HEKOMMepYecKoW opraHusauuen "HayyHo-
nccrnegoBaTenbCKUA LLEHTP KOHTPOMS N UArHOCTUKK TexHudyeckux cuctem” (AHO
"HWL, KO") Ha ocHOBe coBCTBEHHOrO nepeBoga Ha PYCCKUA S3bIK aHIMOA3bIYHON
BEpCUM CTaH4apTa, yKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckum kommuteToMm no ctanHgaptusauum TK 183 "Bubpauus,
yaap U KOHTPOSTb TEXHUYECKOro COCTOAHNS"

3 YTBEPXOEH W BBEJOEH B [JEWCTBME TMpukasom denepansHoOro
areHTCTBa N0 TEXHUYECKOMY perynmpoBaHuio U MmeTposorim ot 29 Hosbpa 2012 . N
1382-cT



4 Hactoawmn cTaHgapT SBnSeTCd MOAUUUMPOBAHHBIM MO OTHOLLEHUIO K
mexgyHapogHomy ctaHaapty MCO 7919-2:2009* "Bubpauna. OueHka coCTOAHUS
MalUWH NO pesynbTaTtam U3MepeHus Bubpauun Ha BpalLaomxcsa Banax. Yactb 2.
CTaunoHapHble napoBble TypbuHbI U reHepaTopbl MoWHOCcTb 6onee 50 MBT ¢

pabouyumm yactotamm BpalleHns 1500, 1800, 3000 u 3600 muH-1" (ISO 7919-
2:2009 "Mechanical vibration - Evaluation of machine vibration by measurements on
rotating shafts - Part 2: Land-based steam turbines and generators in excess of 50
MW with normal operating speeds of 1500 r/min, 1800 r/min, 3000 r/min and 3600
r/min") nytemMm BHECEHUS TEeXHUYECKUX OTKIIOHEHUN, OOBACHEHWE KOTOPbIX
npvBeaEeHO BO BBEAEHUN K HACTOSALLEMY CTaHOapTy

* [ocTyn K MexayHapoAHbIM U 3apybexHbIM [OKYMeHTaM, YNOMSHYTbIM B
TEeKCTe, MOXHO Nosly4nTb, obpaTtuBincs B Cryxby nogaepxku nosib3oBatenen. -
[pymevaHue narotoButens 6asbl AaHHbIX.

5 BBEJEH BINEPBbIE

6 NMEPEU3OAHNE. NioHb 2019 .

lMpasuna npumeHeHuUs1 Hacmosw,eao cmaHdapma ycmaHoe8sieHbl 8 cTaTbe 26
depepanbHoro 3akoHa oT 29 umwoHa 2015 r. N 162-d3 "O craHgapTusauum B
Poccunckon Pepepaumn”**. UHpopmayuss 06 UMEHEeHUSIX K Hacmosiuemy
cmaHOapmy rnybnukyemcsi 8 exe200HOM (1o cocmosiHU Ha 1 siHeapsi meKyuj,e2o
2o0a) UHopmauuoHHOM ykazamersne "HauyuoHarnbHble cmaHOapmebl”, a
ouyuarnbHbii MeKCcm  U3MEeHeHuUU U [1ofpasok - 8  eXeMeCSYHOM
UHGbopMayUoOHHOM ykKazamersne "HauyuoHarnbHble cmaHOapmebl”. B cnydyae
nepecmompa (3aMeHbl) unu OMMEHbI Hacmosiuje2o cmaHdapma
coomeemcmeytouiee ygedomrieHue bydem orybriukogaHo 8 briuxxaltweM 8birycKe
exXeMecsiYHo20 UHopMayUuoHHO20 yKazamerns "HauyuoHarnbHble cmaHOapmabl”.
Coomeemcmeyrowas UHpopmauusi, yeeOoMrieHUe U MmeKcmbl pasMewiaromcs
makxe 8 UHopmayUuoHHOU cucmeme obuweao nosb308aHusl - Ha oguyuaribHOM
caime @elOepasibHO20 azeHmMcmea o MmMeXHUYEeCKOMY pez2yriupos8aHuro U
memporsioauu 8 cemu IHmepHem (www.gost.ru)

BBeneHue



Obuwwme TpeboBaHMSA K KOHTPOSIO BMOPALMOHHOIO COCTOSIHUS MalUMH pPasHbIX
BUOOB MO pesynbTaTaM W3MepeHurn Bubpaumm Ha Bpallalwmxcs Banax
yctaHoBneHol [OCT WCO 7919-1. Hactoawmn craHgapT pacnpocTpaHdaeT
pekomeHgaumm [OCT UCO 7919-1 Ha oueHKy BMOPAUMOHHOINO COCTOSIHUS
KPYNHbLIX MapoBblX TypOWMH W reHepaTtopoB MO pes3ynbTaTtaMm U3MepeHun
paguvanbHOM BMOpauun Bana B TOYKax BHYTPU  NOALWMMHUMKOB WKW B
MakcumanbHOM 65IM30CTM OT HuX. PesynbTaTbl M3MEPEHUM B 3TUX TOuYKaX
CNocobHbl  OOCTAaTOMHO MOMHO  XapakTtepu3oBaTb obuiee BuBpauUMOHHOE
COCTOSIHME  MalUMH.  YCTaHOBMEHHble  CTaHOAPTOM  KPUTEPUM  OLIEHKM
BUBPALIMOHHOIO COCTOSIHMA 0600LLatoT ONbIT 3KChyaTauun MalumH JaHHOro Buaa.

HacTtoawmm cTaHgapToM YCTaHOBIIEHbI ABa KPUTEPUS OLLEHKN BUOpPaLMOHHOIO
COCTOSIHUSA MalUMHbI, paboTalowen B YCTaHOBMBLLUEMCSI peXvMMe: Ha OCHOBe
abConMOTHBIX 3HAa4YeHU BUOBpaL M U Ha OCHOBE M3MEHEHUST 9TUX 3Ha4YeHnn. Kpome
TOro, NpUBEAEHblI KPUTEPUM OLLEHKM BMOPALIMOHHOIO COCTOSIHMSA MO pesyrnbraTam
N3MEpPEHUIN B HEYCTaHOBUBLLEMCS (NEPEXOQHOM) pexvme paboTbl MaLLMHbI.

Bubpauuio Ha Bpaw@lowmxcs Banax He crieqyeT paccmaTpuBaTbh B KadecTBe
€OWHCTBEHHOIO UCTOYHMKA MHJopMauum O BMOpPaLMOHHOM COCTOSIHUA MalLUHBbI.
[Mpyn KOHTPOME COCTOSAHUSA KPYMHbIX NapoBbIX TYPOUH U reHepaTopoB U3MepPEHUsa Ha
Bpalalwmxca Banax npUHATO AOMNOMHATb  U3MepeHuamMu Bubpaumm  Ha
HeBpaLLAKLWLMXCH YacTax. TpeboBaHMs K TakuM U3MEpPEHUAM YCTaHOBIEHbI B [4] n
[5].

MeToObl OLEHKW, YCTaHOBSIEHHbIE HACTOALMM CTaH4APTOM, OCHOBaHbl Ha
n3mMepeHnn BMOpaLmm B LUMPOKOKM Mnosioce YacToT. Mo Mepe coBepLleHCTBOBAHUS
TEXHOMOMIN  KOHTPOMS COCTOAHMS MalumH Bce 6onbllee pacnpocTpaHeHue
nony4arT U3MeEpPEHUs B Y3KNX NOSI0Cax YacToT U CneKkTpasrbHbln aHanms Bubpawuun.
OpfHako B HacCToOSALLEM CTaHA4apTe KPUTEPUM OLLEHKU BMOPALMOHHOIO COCTOSAHMS MO
N3MEPEHNAM Y3KOMOSIOCHOM BMbpaumm He YycTaHoBrieHbl. bonee noapobHas
NMHOPMaLMs O KOHTPOSie COCTOAHMS MalMH MO PasfiMyHbIM XapakTepucTukam
Bnbpauum npueegeHa B [11]1 n [12].

[lo cpaBHEHMIO C MPUMEHEHHBLIM MexayHapoaHbliM cTaHgaptom NCO 7919-
2:2009 HacTOoAWMW  cTaHOapT  OOMOSHEH  CregylowyMy  MOJSIOKEHUAMM,
YYUTbIBAKOLLMMW OTEYECTBEHHbIN ONbIT 3KCNyaTaunum MalnH aHHOro B1aa:

- pekoMeHaaumen namepaTb BMOpaumMio Bana MawmH MOLIHOCTbO cBbiwe 500
MBT ¢ oBYX CTOPOH NPOTSAXEHHOro noAawwmnHuka (pasgen 3);



- onpegereHneM MoHATUS YCTaHOBMBLLEroCs pexuma paboTbl  MalumHbI
(npumevaHuve B noagpasgene 4.1);

- YUCMOBbIM KpUTEPUEM [OMYCTUMOCTU HaBedeHHOW BuOpauun (nogpasgen
4.1);

- YCTaHOBNEH npefenbHbIA  CPOK  NpeBbllleHns  BuMOpaunen  YpOBHS
NPEAYNPEXOEHWE (noanyHkT 4.2.3.1);

- 3Ha4veHue MakcuUMarbHO A0MyCTUMOro MOPOroBoro YPOBHS
NMPEAYMNPEXOEHUE cHwkeHO co 3HayeHunda, B 1,25 pasa npeBocxogdaLllero
3HavyeHue rpaHuubl mexay 3oHamm B u C, 00 3HayeHusa rpaHuubl Mexay aTuMm
30Hamu (NognyHKT 4.2.3.2);

- 3Ha4yeHMe MakcuMmarnbHO pgonyctumoro noporosoro ypoBHs OCTAHOB
CHWXEHO CO 3HadeHus, B 1,25 pasa NpeBOCXOASLIEro 3Ha4YeHue rpaHuLbl Mexay
3oHamu C n D, 0o 3Ha4YeHns rpaHuLbl Mexay 3TUMnM 3oHamu (NoanyHKT 4.2.3.3).

BHeceHHble fononHeHNs BblaeneHsbl KypcuBom™.

*

B opurnHane o6o3HavyeHns u HoOMepa CTaHOapTOB W HOPMAaTUBHBLIX
OOKYMEHTOB MO TEKCTY NpUBOAATCHA OObIYHBIM LLUPUAITOM, OTMEYEHHbIE MO TEKCTY
OOKYMeHTa 3HakoMm "**" BbloeneHbl KypcuBoM. - [pumeyaHune nsrotosutenst 6asbl
OaHHbIX.

1 O6nactb npumMmeHeHus

HacToawmin ctangapT ycTaHaBnMBaeT PyKOBOACTBO NO OLEHKE BNOpaLMOHHOIO
COCTOSHMSA MalMH Ha MecTe WX YCTaHOBKM MO pesynbratam U3MepeHun
LLMPOKOMOSIOCHOW BUOpauun Bana B paguanbHOM (T.e. NepneHguKynsipHOM K ero
OCW) HanpasfieHUM BHYTPU pagunasnbHbiX MNOALMMHUMKOB WM B MaKCUManbHOW
6m30CcTn OT HUX. [pn oueHke BUBpaLMOHHOIO COCTOAHMST KOHTPOSKO NMOANEXaT:

- BUbpaumst B HopMaribHOM YCTaHOBUBLLEMCS pexvme paboTbl MalLMHbI;

- BUOpauusa B HEYCTAHOBMBLUMXCS (MEPEXOnHbIX) pexumax, BKYas pasroH u
Bblber, Ha4yanbHoe HarpyXeHne n N3MeHeHNs Harpysku;

- U3MEHeHNs1 BUbpauun npu pabote MalmHbl B HOpMasibHOM YCTaHOBMBLLEMCS
pexme.

Hactoaumin cTaHgapT pacnpocTpaHseTcs Ha CTauWoHapHble napoBble
TYPOUHbI N reHepaTopbl BbIXOAHOW MOLWHOCTBO Gonee 50 MBT ¢ pabouvnmu

YyacToTamu BpatleHus 1500, 1800, 3000 nnm 3600 mmuH-1. OH pacnpocTpaHseTcs
TakXke Ha napoBble TYPOWHbI U reHepaTopbl, HENOCPEACTBEHHO COEAMHEHHbIE C
ra3oBbiMn TypbuHamu (Hanpumep, B cOCTaBe Napora3oBbiX 3HEProbsiokos). B aTom
crlydae KpUtepum, YyCTaHOBSIEHHbIE HACTOSALWMM CTaHA4APTOM, NMPUMEHSAIOT TOSTbKO K
pesynbTaTtaMm u3mMepeHun Bmbpaumm NapoBbiX TYPOUH UM reHepaTopoB (BKItoYas
MydoTbl CLEnseHns).

Ana obuwen oueHkn BUOPALMOHHOIO COCTOAHUSA MalUMHbI KpOMe pe3yribTaToB
N3MEPEHUIA, MOSYYEHHbIX B COOTBETCTBMM C HACTOSWMM CTaHO4apToOM, OBbIYHO
HeobXoAMMO TaKxe 3HaTb pe3yrnbTaTbl 3MEPEHN BUOpaL MM HA HEBpAaLLAKOLLMXCA
yacTax. TpeboBaHus K TaKUM M3MEPEHUSIM YCTaHOBMEHbI B [4] n [9].



2 HopmaTtuBHbIe CCbINKU

B HacTosLWweM cTaHgapTe ncnosb30BaHbl HOPMATUBHBIE CChISIKU HA CeayoLwmn
cTaHgapT:

FOCT NCO 7919-1-2002 Bubpauusi. KOHTpOsib COCTOSIHUS MaLLUH Mo
pe3ynbTaTtam nsmepeHun Bubpaumm Ha Bpaldaroumxcs Banax. Obuwme TpedoBaHus

[MpumeyaHne - lNpn NoONb3oBaHUN HACTOSALWMM CTaHOAPTOM LenecoobpasHo
NpoBepuTb [OENCTBUE CCbISIOYHbIX CTaHO4AapTOB B WHAOPMaLMOHHOM cuUcTeme
o0Lero nonb3oBaHusl - Ha odwmumanbHom canTe degepanbHOro areHTcTBa Mo
TEXHUYECKOMY PeryrimpoBaHuio U MeTporiornn B cetu IHTEpHET urnm rno exerogHomy
WH(pOPMaLIMOHHOMY  yKaszaTeno  "HauuoHanbHble  cTaHgapThl”,  KOTOpPbIN
onybnMKoBaH MO COCTOSHMIO Ha 1 sHBaps TeKywero roga, U Mo BblMNycKam
eXeMeCs4YHOro MHGopMaUnoHHOro YykasaTtens "HauumoHanbHble cTaHgapTel” 3a
TeKywmn rogd. EcCnm  3aMeHeH CCbIfIoYHbIA  CTaH4apT, Ha KOTopbiM  AaHa
AaTvpoBaHHas CCblfika, TO PEKOMEHAOYeTCH WCMOorfb30BaTb BEPCUIO  3TOrMO
CTaHOapTa C YyKa3aHHbIM Bbille rogom yTBepXxaeHusa (npuHaTtusa). Ecnm nocne
YTBEPXOEHUS HACTOALWEro cTaHgapTa B CCbISIOYHbIN CTaHO4APT, HAa KOTOPbIN AaHa
AaTvpoBaHHas CCblflka, BHECEHO W3MeHeHue, 3aTrparvearollee MnosiokeHne, Ha
KOTOPOE [aHa CChblifika, TO 3TO MOSIOKEHNE peKoMeHOyeTCca NpUMeHaTbL 6e3 yyeTta
OAHHOIO M3MeHeHusi. EcnuM cCbIfToYHbIM cTaHO4apT OTMeHeH 0e3 3aMeHbl, TO
NOJIOXKeHMe, B KOTOPOM [laHa CCbIfika Ha Hero, peKoOMeHOyeTCcs NPUMEHATbL B YacTw,
He 3aTparvBaroLLen 3Ty CChISKY.

3 NU3amepeHnsa Bubpauuun



O6Lwwme TpeboBaHnA K MeTOA4aM N cpeacTBam U3mepeHun sBnbpaumm Bana B
Lensix KOHTponsa coCToAHUA MalumH yctaHosreHbl TOCT NCO 7919-1**,

N3HavyanbHO cbop AaHHbIX O BMOpauuu napoBbiX TYpOWH M reHepaTopoB
OCYLLECTBIIASICA C MOMOLLBK KOHTaKTHbIX [aTYMKOB-30HOOB, MO3BOSSIOLLNX
n3mMepAaTb abCconoTHyto BuOpauuto Bana. [losgHee, nNo Mepe pasBUTUS
BGeCKOHTaKTHbIX cnocoboB wu3aMepeHua Bubpauum, Oornbluee pacnpocTpaHeHne
NONy4YnnM M3MepPeHnst OTHOCUTENbHOM BMOpauuu Bana. B aTom cnydyae npu
HeobxoaMmocTu abconoTHas BuOpaums Bana Morfa ObiTb  onpeaernexHa
BEKTOPHbIM ~ CYMMMPOBAHMEM  CUrHaroB  OECKOHTAKTHOrO  gartyuMka u
YCTQHOBJIEHHOIO HA TOM >X€ OCHOBaHWM WHEPLIMOHHOrO AaTyvka, U3MepsHoLLero
BUGpaL M0 ONMOPHOM KOHCTPYKUMW. [na uenen HacTosWero ctaHgapta B paBHOM
CTEeNeHn [OoNyCTUMblI W3MEPEHUA KaK OTHOCUTENbHOW, Tak W  abCconoTHOM
Bubpaumn. OgHako cnegyetr MMeTb B BUAY, YTO WCMOMb3OBaHME KOHTAKTHOMO
AaTynKa-30H4a OorpaHNYMBaET YacTOTHbLIM AManasoH U3MEPEHWI.

N3meputenbHas cuctemMa posbkHa obecnedmBaTb BbINOSIHEHME W3MEPEHWUI
LLMPOKOMOSIOCHON BUOpaUun B AmManasoHe 4YacTOoT, HWXHAA rpaHuua kotoporo 10
U, a BEPXHAA HE MeHee 4YeM B TpW pasa MpeBbllaeT MakCUMarbHYyl 4acToTy
BpaLLEeHMs1 pOoTopa, HO He Hke 125 'y. OgHako ecnn 3Ty N3sMepuTesibHyto cucTemy
NCNOMb3YT KPOME Lienen KOHTPONS COCTOAHUS Takxe U ANS AnarHOCTMPOBaHUS,
TO OHa porpkHa obecneymBaTb BbIMOSHEHME M3MeEpPeHUn B 6Hornee  LUMPOKOM
AvanasoHe 4acToT, a Takxe MpoBefeHMe CheKTpanbHOro aHanusa Bubpauun. B
0ocobbIX crlydasx, Korga Ha MaluMHy MOXEeT BO34enCTBOBaTb HM3KOYaCTOTHas
BUbpaunst CTOPOHHNX UCTOYHUKOB, Hanpumep, B CEMCMUYECKM OMaCHbIX panoHax,
crnegyet NpeaycMoTpeTb NCMNOSb30BaHuME, Hanpumep, domnbTpaumum
HU3KOYACTOTHOrO OTKNMKa WM 3adepxky curHana. Ecnm  npegnonaraetcs
CpaBHMBATb pe3ynbTaTbl UAMEPEHUN ANA pa3HbIX MalMH, TO creayeT yoeauTbCes,
YTO U3MepPEHUs NPoBEeAEHbI B O4HOM 1 TOM e AnanasoHe YacToT.

To4kM n3mepeHnin BblbmpaloT TakuMm obpa3om, 4Tobbl M3Mepsiemas BUBpaund
cogepxana AocTaTodHyl WHopmaumio o KonebaHusx Bana B paguarnbHOM
HanpaeneHun. B cBA3n ¢ 9TuM creayeT u3beratb pasMeLLeHNs 4aTYMKOB B y3nax
Mo coOOCTBeHHbIX KornebaHun Bana. Kpome Toro, criegyer ybeauTbcd, 4TO
cpeactBa M3MEPEHUM He MOABEprarTCs Ype3MepHbIM BHELLHMM BO34ENCTBUSAM,
Hanpumep, Bo3aywHoro wyma. OObIMHO M3MepeHnss MnpoBOAAT B ABYX
OPTOrOHarbHbIX HanpPaBMEHUSX BHYTPU KaxOoro paguanbHOro noglumnHuKa unm B
HenocpencTBEHHOMW OnM3ocTU OT Hero. [ omeemcmeeHHbIX MawuH 6orbuwou
MowHocmu (cebiwe 500 MBm) Ha nodwuriHukax 605bwol rnpomsxeHHocmu
U3MepeHusi peKkoMeHOyemcs rnpoeooums Ha 0060uUxX KOHyax nooOwurHuKa.
HanpaBneHusi wusmepeHunin gonyckaetcs BblbuMpaTb MNpPOM3BOSIbHO, HO 06bIYHO
N3MEpPEHNA NPOBOLAT B rOPU3OHTANTbHOM U BEPTUKANIbHOM HanpaBSieHUsIX Ui Nog,
yrnamu £45° K BepTuKanbHOMY HanpasSieHuIO.

[onyckaetca nNpoBOAUTbL M3MEPEHUSI TOMbKO B OAHOM  pagunaribHOM
HanpaeneHUn ¢ UCNofb30BaHMEM OHOMO AaTymKa BUbpaumm Npu yCroBumu, YTO 3TO
NO3BOSMMT MOfy4YyaTb AOCTATOMHO MOMHYK WMHopmaumio o Bubpauum Bana. [Npu
9TOM criegyeT yyuTbiBaTb, 4YTO BblOpaHHas oOpueHTauus OaTtyuka MOXET He
NO3BOMMUTL HabnogaTb MakCcuMaribHOe 3HavyeHne KOHTPONMpyemMoro napameTtpa




BMbpaumm Bana B 4aHHOW NSIOCKOCTU N3MEPEHUMN.

N3mepeHuin oceson Bubpauum Bana ang napoBbix TYpOUH M reHepaTopoB, Kak
NpaBuso, He NPOBOAAT.

XapakTepUCTUKN U3MEPUTENBHON CUCTEMbI AOSKHbI OblTb onpeneneHbl ¢
YY4ETOM BIUSHUS:

- KonebaHun TemnepaTypbl;

- MarHUTHbIX MOJIEN;

- aKyCTUYECKOro LLyMma;

- KonebaHun HanpsHKeHNa NUTaHUS;

- ANEKTPUYECKOro umnegaHca v AnnHbl CoOeANHNTENBHOIo Kabens;

- OPUEeHTaUNn SaTuKKa;

- )XCTKOCTM MOBEPXHOCTN YCTAHOBKN JaT4uKa.

Ocoboe BHUMaHWE criegyeT yaendaTtb NpaBUibHOW YCTAHOBKE AaTyuKka U TOMY,
YTOObI CpeAcTBa KpensieHUst gaTyuka He yxydlannm TOYHOCTb M3MepPeHun (CM.,
Hanpumep, [10]).

[loBEPXHOCTb Bana B MeCTe U3MepeHus OospkHa ObiTb rMagkon, He UMETb
HapyLweHWU reoMeTpu4eckon opmbl, HEOLHOPOLHOCTN MaTepmana n oCTaTo4YHOro
HamMarHM4MBaHUA, CNOCOBHbLIX NPUBECTU K UCKaXEHUAM curHana (Tak HasblBaeMbIM
"anekTpnyeckmum brueHnam" Bana). AneKTpuyeckme n MexaHmdeckune brueHus Bana,
N3MEpPEHHbIE C MOMOLLULIO AaTyMKa, HE LOSMKHbI B COBOKYMHOCTU NpeBbiwatb 25%
3HadYeHna rpaHuubl Mexay 3oHamm A n B Ha paboden yacTtoTe BpalleHust (CM.
Tabnmuy A.1 npunoxeHus A).

[Mepen nyckom napoBon TypbuHbI UM reHepaTopa MOryT 6biTb NpoBeAEHbI
N3MEPEHNA MNepeMeLleHUss Bana npu ero MegsieHHoM npoBopavnBaHun. B aTom
crlydae XxapakTepucTUKU U3MEPUTESNTbHON CUCTEMBI OOSPKHbI obecrneymBaTb TOYHbIE
n3mMepeHnst B obriacTn o4eHb HU3KUX YacToT. Takme namepeHnsa obblYHO HEe MOryT
AaTb OOCTOBEPHble cBefeHns o bueHun Bana Ha paboyen 4YacToTe BpalleHus,
MNOCKOSIbKY Ha WX pe3yrnbTaTbl MOryT MOBMMATb, HanpuMmep, HannMiyne BPEMEHHOrO
npornba Bara, HepaBHOMEPHOCTb ABWXKEHMS Lland Bana B 3a3ope nogLumnHuKa unm
OBWKEHNA Bana B OCEBOM HanpaeneHun. [loaTomy cregyetr cobnogaTb
OCTOPOXHOCTb NPW  MOMbITKE KOMMNEHCMpoBaTb 6OueHMe Bana BEKTOPHbIM
BblYUTAHMEM M3 pe3ynbTata usMepeHun Bubpaumm B paboyem pexmve MaluvHbI
pesynbrata U3MepeHun npu nposopaymBaHun potopa. Ecnv Brnvsowme dgaktopsl
He yJyTeHbl OOSPKHbIM Ob6pa3oM, TO Takas maTeMaTtudeckasd onepaumss MOXeT
NPUBECTU K YXYOLWEHUIO TOYHOCTU W3MEPEHUA W  HEenpaBUITbHOW  OLEHKe
BMBpaunoHHoro coctoaHnsa mawmHel (cm._TOCT NCO 7919-1*).

4 Kputepumn oueHKMU



4.1 O6wme NonoxxeHus

B TOCT WNCO 7919-1** yctaHoBNeHbl [OBa OOWWNX KPUTEPUS OLIEHKM
BB PaLMOHHOIO COCTOAHNA MaLUMH pPasfiIYHbIX KITacCcoB No U3MepeHnam Bnbpawum
Bana. OguvH KpuTepun - AONS MHTerpanbHOro napameTrpa Bubpauum B LUMPOKOW
nofnoce 4acToT, APYron - ANa U3MEHEHU 3TOro napameTpa 0e30THOCUTENMbHO K
HarnpasSieHVO U3MEHEHUN (B DONbLLYIO UMM MEHbLLYKO CTOPOHY).

YCTaHOBMEHHbIE HACTOSILLMM CTaHA4ApPTOM YUCIIOBblE 3HAYEHUS1 KpuUTepues
nony4vyeHbl 0600LWeHNnemM 60MbLLIOrO MaccuBa pesynbTaToB U3MEPEHUA 51 MaLUWH
AAHHOro BMAa, U MOXHO OXMaaTb, YTO cobnogeHne pekomMeHOauun HacTOoSLEro
CTaH4apTa no3BosmT obecneynTb HopManbHoe (PyHKLMOHMPOBAHNE MaLLUHBI.

KpuTepun HacTosiLero ctaHgapTa yCTaHOBMEHb! A5 MalUmHbI, paboTatoLlen B
YCTaHOBMBLLEMCS pexuMe B 3aaHHOM Juanas3oHe Harpy3ok Ha paboden 4actoTte
BpaweHus. [py aTomM Ona reHepatopa ponyckawTcs o06blyHble Hebonblume
KonebaHusa anNekTpu4eCcKom Harpysku.

[MpumedaHne - [MoHATWE YCTaAHOBMBLLENOCS pexuma CBA3aHO C NpUXoaoM B
paBHOBECHOE COCTOSIHME BCEX (PU3NYECKUX MOSeNn, OT KOTOPbIX 3aBUCUT BUBpaLms
MawwHbl. Kak npaBumo, pexvm cymtalT YCTaHOBWMBLUMMCS, €Cnv npu OaHHOWM
Harpy3ke BCE KOHTPOSIMpYEMbIE 3JKCMyaTauWoHHble napamMeTpbl COXPaHSAT
NOCTOsIHHOEe 3HayeHne. OfHako OCOBGEHHOCTU KOHCTPYKUMKW, YCTAHOBKM U
OYHKLUMOHUPOBAHMUSA  KOHKPETHbIX  MawuH  MoryT  notpeboBaTb  3agaHud
AOMNOSTHUTENBHbLIX YCIOBUA YCTAHOBMBLLENOCH peXxuma, KOTOpble Onpeaensior,
HanpMMep, Ha OCHOBE OrbiTa aKCnyaTauuu.

Kpome 9TuX KpUTepueB HaCTOSLLMM CTaHO4APTOM YCTAHOBIEH KpUTepun And
paboTbl MalMHbI B HEYCTaHOBMBLLEMCS (NepexofgHOoM) pexume. Mcnonb3oBaHune
yKasaHHbIX KpUTepueB MO3BOSUT M3bexaTb HeonpaBAaHHbIX 3aTpaT Ha CHWKeHWe
BUbpauum, cosgaBaeMoM MaLUMHOW, a Takke npeabsBreHnss 4Ype3MepHo
3aBblLLUEHHbIX TpeboBaHMM K ee BUOPALMOHHOMY COCTOSHMIO. [JaHHble Kputepum
MOTYT CIYXUTb Takxe OCHOBOW TpeboBaHU NMPUEMOYHbIX UCMbITaHWU (CM. 4.2.2.3).

Bce kputepun npegnosnaratoT namepeHne sBnbpaumm, Co3gaBaemMon MallMHON, a
He nepegaBaeMoM Ha MawmHy wm3BHe. EcnnM  ecTb OCHOBaHuS  oxugartb
CYLLECTBEHHOIO  BfMSHUMS  HaBegeHHoOW  BUOpauun  (OMTENbHOWM UMK
KpaTKOBPEMEHHON), TO PEKOMEHOYETCS MPOBECTU U3MEPEHUS HA OCTaHOBJSIEHHOM
MawuHe. Ecnmn pesynbTatbl U3MEPEHUN OKaXyTCS HENPUEMSIEMO BbICOKUMM
(Hanpumep, 6oree mpemu eubpauuu MawuHbl, pabomarowietl 8 3adaHHOM
peXxume), ToO HeobXoaMMO MPUHATL Mepbl A9 YCTPaHEHUs BIMAHUS HaBeOeHHOW
B1G payun.

Ona nonyyeHnss obuwen OueHKM BUOPALMOHHOIO COCTOSIHUS  MalUMHbI
n3amepeHna Bubpauum Bana 4YacTo [OOMOSHAKT U3MEepPeHnsMn Bubpauum Ha
HEeBpPaLLAKOLLMXCS YacTaX.

42 Kputepun 1 (ana abGCOMOTHOrO 3Ha4YeHUsI KOHTPONUpPyeMOoro
napameTpa)



4.2.1 O6wme nonoxeHun

[aHHbIn  KpUTEpUW CBs3aH C oOnpedeneHueMm rpaHuiy, gns  abComntTHOro
3Ha4YeHNa KOHTPONMpYeMOro napameTpa Bubpauumn Bana 13 ycrnosusi 40NyCTUMbIX
AVHaMWYECKUX Harpy3oK Ha MOLLUMMHUKK, LOMYCTUMbIX 3Ha4YeHUW paguaribHoOro
3a3opa B MNogWwMnHUKE W JonycTumon Bubpauuu, nepefaBaemMon Ha OMOPHYHO
KOHCTPYKLMIO N (PyHOAMEHT.

4.2.2 Bn6pauua malwmHbl B YCTAaHOBUBLLEMCS peXxXume ¢ paboyen 4actoTom
BpaLlleHUA

4.2.2.1 O6wpme nonoxeHus

MakcumanbHOe 3Ha4yeHuMe KOHTPONMPyeMoro napameTpa, Mofy4YeHHoe Mo
N3MEPEHMSIM Ha KaOoM MOALUMIHUKE UMK ornope, CpaBHMBAKOT C FPpaHULaMU 30H
BUOPALMOHHONO COCTOSIHUS!, YCTAHOBSIEHHBIMW Ha OCHOBE aHanmMsa MnpakTuKu
aKcnyaTauum MalumH JaHHOoro Buaa.

4.2.2.2 30HbI BUOPALMOHHOIO COCTOSAHUSA

Ans oueHkn BUMOPALMOHHOMO COCTOSIHUSA  MalmHbl, paboTawowen B
YCTaHOBMBLLUEMCS pexvMe Ha paboyer YacToTe BpalLeHUs, U MPUHATUS peLLeHniA O
HeoDXOOAUMbIX OENCTBUAX B KOHKPETHOW CUTyauuuM YCTaHOBIEHbl crieaytolme
30HbI:

30Ha A - B 9Ty 30HY nonagaet, Kak npaBurio, BMbpaums HOBbIX MaLLMH,
BBOAMMbBIX B 3KCNIlyaTauuio.

3oHa B - MawwmHbl, BUOpaLmna KoTopblx nonagaeT B 9Ty 30HY, 00bI4HO cUuTaroT
NPUrogHbIMK AN SKcnnyatauum 6e3 orpaHNYeHns CPOKOB.

3oHa C - MalwmHbI, BUOpaLmna KOTopbIX NornagaeT B 9Ty 30HY, 0ObIYHO cuuTaroT
HenpurogHbIMMU NS ASMTENbHOM HenpepbiBHOM paboTbl. O6bIYHO AonycKaroT
PYHKLMOHUPOBAHNE TaKMX MaLLUMH OrpaHWYEHHbIN Mepuo BpeMeHW, MokKa He
NOSIBUTCHA BO3MOXHOCTb NPOBELEHUS BOCCTAHOBUTENbHbBIX MEPONPUATUN.

30Ha D - ypoBHM BuMbpauum B OaHHOM 30HE OObIYHO paccmaTpuBaloT Kak
CNOCOOHbIE BbI3blBaTb CEPbE3HbIE NOBPEXIEHNA MALLIMH.

4.2.2.3 Kputepum npmemku

Kputepun npuemkn wn3rotoBrieHHOWM WM BOCCTAHOBJSIEHHOW MalUMHbl Bcerga
ABMAIOTCA NPeaMETOM COrfaLleHns Mexay ee nocTaBLLMKOM 1 notpebutenem. MNMpu
opMMPOBaHUN 3TUX KPUTEPUEB LienecoobpasHo YyuTbIBaTb YCTAHOBIEHHbIE
HaACTOSILLMM CTaHOAaPTOM 30Hbl BUOPaLMOHHOIO COCTOSAHUA.

[MpmevaHme - 1o crnoxmBLIENCH MPaAKTUKE OS1S HOBbIX UM BOCCTAHOBIIEHHbIX
MalmH NPUeMOYHble 3Ha4YeHUs YCTaHaBIMBAKOT B npegernax 30Hbl A vnm B
npegenax 3oHbl B, HO He NpeBbIWaLMMK 3Ha4YEeHNe rpaHnL bl Mexay 3oHamu A v B
6onee 4yem B 1,25 pasa.



4.2.2.4 'paHnLbl 30H BUBPaLMOHHOIO COCTOAHNS

3Ha4eHus rpaHnL, 30H BUOPaLMOHHOIO COCTOSHUA NpuBeaeHbl B Tabnnuax A.1
n A2 npunoxeHma A. /IX npumeHsOT K pesyrnbtatam U3MepeHun pagunanbHOW
BUbpauum Bana BHYTpU wunnm BOGAM3M NOOLWMMHMKOB Mpu paboTe MalmHbl B
YCTaHOBMBLLUEMCS pexume C¢ paboyen 4yacToTom BpaweHusi. YncnoBblie 3HaYeHUs
rpaHnL, 30H onpedernieHbl No  JaHHbIM - 3Kcnnyatauuu, npenocTaBfieHHbIM
N3roTOBUTENSAMM N NOMNb30BaTENSAMN MaWwKWH. HecMoTps Ha HensbexHbIN BonbLLIOM
pa3bpoc B gaHHbIX NogobHoro poda, 3HadYeHusl, NnpuBeaeHHble B Tabnmuax A1 u
A.2, MOTYT CINYXMTb XOPOLLMM OPUEHTUPOM MpU OLeHKe BUBpPaLMOHHOIO COCTOSIHUSA
MaLUMHbI, NO3BONAOLLMM M30exaTb 3aBblLLeHHbIX TpeboBaHu K BUbpau M MalumH v
N3MNLLHNX PAaCXO40B Ha €€ CHWDKEHME.

Honyctum 6ornee BbICOKUA YpOBEHb BMOpaLMK, €CIM OHA U3MEPEHa B APYrnx
TOYKax (He BHYTpPW unn BOMM3M MOALLUMMHWMKOBBLIX OMOP), a Takke B MNepexO4HOM
pexvve paboTbl MalLUMHBbI.

Kak npaBunio, pykoBOACTBYSCb 3HAYEHUAMU, NpuBeAeHHbIMU B Tabnnuax A1 v
A.2, MOXHO C 6OMbLUMM OCHOBaHMEM YTBEPXOaTb, YTO 3a30p B MOALUMMHUKE, a
TaKkXke AMHaMUYecKkue Curbl, NepeaaBaemMble Ha NOgLLUMIMHUKOBYHO ONOPY MalUMHbI U
ee (pyHoameHT, 6yayT B OONYCTUMbIX npegenax. Ho BO3MOXHbI cuTyauun, Korga
0COBEHHOCTU KOHCTPYKLIMN MaLUMHbI UK ONbIT 3KCNyaTaunum MalmH JaHHOro Tuna
TpebyeT yCTaHOBMEHUA WHbIX (boree BbICOKMX MM ©oriee HU3KUX) rpaHuL, 30H
BNBpaLMOHHOIO COCTOSAHUS, Hanpumep:

a) Korga Ha Bnbpaumio MallmHbl CYLLECTBEHHOE BIIMAHME OKasbiBaeT Crnocob ee
YCTaHOBKM M CMOCOD coeguHeHus ¢ nNpuBogHbIMW MawwmHamun. B 4acTHocTu, B
criydae XecTKOM MOALMNHUKOBOW OMNOpbl MOXHO oOXuaaTb 6oree BbICOKYHO
OTHOCUTESNbHYO BuBpauuto Bana. HaobopoT, oTHocuTenbHast BuOpauus Oyaer
MEeHblLLUe B Clnyvyae nogaTiiMBOM Onopbl, HO MNPU 3TOM MOXHO oOxuaaTb Oornee
BbICOKYO abCcomnoTHy0 BMOpauuto. B aToM cnyyae onbIT HabnogeHun 3a Takow
MaLLUMHOW MOXET NPUBECTU K PELLEHNIO YCTAaHOBUTb MHbIE 3HAYEHUS MPaHWLL 30H;

b) korga ocoboro BHMMaHuA TpebyeT KOHTposb 3a3opa B noglmnHuke. bonee
TOro, rpaHuubl gonycTumon Bnbpauum Bana MoryT 3aBUCETb OT AnamMeTpa uandebl
poTOpa, MOCKOSbKY OObIYHO NOALUMMHMKKA Oonbluero guametrpa TpebyoT u
bonblero 3asopa. Ecnv Bubpauno Bana KOHTPONMPYKOT B MNOALUMIHMKE Maroro
3a30pa, TO 3HayeHusi, npuBedeHHble B Tabmmue A.1, MoOryT ObiTb YMEHbLUEHbI.
CTeneHb BO3MOXHOIMO YMEHbLUEHUS 3aBUCUT OT Tuna nNogLmMnHuKa (KOonbLeBown
LUIMHOPUYMECKUIA, SMMIMNTUYECKUIW, CaMOYyCTaHaBMBaOLLMNCA CErMEHTHbIN U T.M.)
N yrma mexagy HarnpasfieHMEM W3MEPEHUA U HarnpasfieHMeM, B KOTOPOM 3a30p
MUHMMareH. B cBA3W C 9TMM TOYHble pPeKoMeHOauuu Mo KOPPEKLUN rpaHuL, 30H
BMOPALMOHHOIO COCTOSIHMSI OaTb HEBO3MOXHO, HO B MnpuroxeHun B npuBeneH
TUNNYHBIN NPUMEP AN KOMbLEBOro LUNMHAPUYECKOro NOALUMMHMKA CKOSbXKEHUS;



C) Korga noALMMHUKOBasi ornopa MMEeeT OTHOCUTENbHO Marioe HarpyxeHue
(Hanpumep, BbIHOCHOW MOALUMMHMK poTopa BO30yAUTENs WM NOALLMMHUK MydbTbl
cuenneHunst) unu apyrve NOALMNHUKKM 06nagaoT BbICOKOM NOAATNIMBOCTLI0. B 3TOM
cny4yae MOryT ObiTb YCTaHOBIEHbl APYrMe KPUTEPUW, OCHOBaHHble Ha aHanmae
KOHCTPYKLMN MaLUUHbI;

d) Korga m3MepeHna BO3MOXHbI TOMbKO B TOYKE, Aaneko OTCTosAWen OT
NOALUMIMHNKOBOM OMOpbI.

[MpumedaHne - [na pasHbiXx NOALUMMNHUMKOB OL4HOrO BarionpoBoda MOryT ObiTb
YCTaHOBIEHbI pa3Hble rpaHuLbl 30H BUGPaLMOHHOIO COCTOSAHMS.

O6bI4HO yCcTaHoBMEHNE Bosiee BbICOKMX 3HAYEHUN rpaHuL, 30H BUOpaLMOHHOIO
COCTOSIHUS MO CpaBHEHWO C npuBedeHHbIMM B Tabrmmuax A1 mn A2 Tpebyet
AeTanbHOro TeXHMYecKoro obOCHOBaHUSA, Mo3BonalWero yoeantbca B TOM, YTO
NoBbILLEHHAsT BUOpauna Bana He npvBedeT K  yXyALWeEeHWo nokasaTtenemn
HageXHOCTN. Takum OBOCHOBaAHMEM MOXET OblTb Y4EeT  KOHCTPYKTUBHbIX
ocobeHHOCTEN MaLUMHbBI UMK YCNELHbIN ONbIT 3KCMfyaTauMmM MalmMH aHanorm4Hom
KOHCTPYKL UM C aHanorm4yHbIMn onopamu.

[MpumeyaHne - B HacTosilwem cTaHgapTe rpaHuubl 30H BUBpPaALMOHHOMO
COCTOSIHUS YCTaHOBSIEHbl OE30THOCUTENBHO K TUNy doyHOAaMeHTa (KeCTKOMY WIn
nogaTiMeBoMy) napoBon TypbuHbI UM reHepatopa. OTO cornacyetca ¢ [9], rae
OLEHKY BMOpPALMOHHOIO COCTOAHMS TEX e MalUMH OCYLLECTBASAKOT NO pesynbratam
n3mMepeHnin BMbpauunmn Ha HeBpalawmxcs Yactax. B 6yayuwem ons pasHbiX TUNOB
dyHOameHTa MOryT OblTb YCTaHOBSIEHbI Pa3Hble KPUTEPUU, €CIIM aHanM3 OaHHbIX
aKcnyaTaumm MaluMH JaHHOMo BMaa 4acT K 3TOMY OCHOBaHMS.

4.2.3 NoporoBbie YpOBHU AJ11 YCTAHOBUBLLETOCH pexuma paboTbl



4.2.3.1 O6Lwpme nonoxeHus

[Mony4yeHHoOe B pesynbTaTte M3MEPEHUA B YCTAHOBUBLLEMCS pexume paboTbl
3Ha4YeHWe KOHTPONMPYEMOro napameTpa OObIYHO CpaBHMBAKT C MNOPOrOBbIMU
3Ha4YeHNaAMK, onpenensioLmMMN OrpaHNYEHe Ha IKCMyaTauuto MalunHbl. ITH
orpaHnyeHusa nmetot copmbl NMPEOYMNPEXOEHNA n OCTAHOBA.

[JocTwKeHne KOHTpONMpyeMbIM MNapamMeTpoM BubOpauun wmm U3MeHeHUd
Bubpauumn yposHa MNPELOYIMNPEXOEHNE cBupetenscTtByeT O TOM, YTO MalLMHA
Hy)XOaeTca B MNPOBEAEHUN BOCCTaHOBUTENbHbIX paboT. Kak npasuno, npu
pnoctmkeHun ypoeHs [PEOYTPEXOEHWE ponyckaetca paborta malmHbl B
TeYeHMe HEKOTOpPOro rnepuvogda BPEMEHU, Moka NPOBOAAT UCCNeAoBaHUA MPUYKH
n3mMeHeHna Bnbpauun (Hanpumep, BbISICHAKT, HE CBSA3aHbl fiM 3TU U3MEHEHUS C
N3MEHEHUAMW Harpy3kyn, 4acToTbl BPaLLUEHUS WM Opyrvx SKcnsyaTauMOHHbIX
napamMeTpoB) UM ONPenensT KOMMMEKC BOCCTAHOBUTESbHBIX MEPONPUATUIA.
PekomeHdyemcsi, 4mobbl rnepuod uccnedogaHUull U 8occmaHo8UMEbHbIX
Meporpusimud, rocsie Komopoao OO0/MKHO Mpou3oimu CHUXeHue eubpauyuu, He
npesbiwarn 30 Cymox.

JocTumxeHne KOHTponmpyembiM napameTpoMm Bubpauun yposHs OCTAHOB
CBUOETENLCTBYET O TOM, YTO AarnbHenwasn paboTa MalMHbl MOXET NPUBECTU K ee
nospexaeHuto. [pyn  npesBbiweHun ypoBHa OCTAHOB crnegoyeTr npuHATb
He3ameaMTemNbHbIE MePbl MO CHUKEHMIO BMOpaLLMM UM OCTAHOBUTL MaLLHY.



4.2.3.2 3apganue yposHen NMPELYTMNPEXOEHNA

YposHn TIPEOYTIPEXXOEHUA mMoryT MeHATbCA OT MawuHbl K MaluvHe.
O6bl4HO 3TOT YPOBEHb YCTaHaBIMBAKT OTHOCUTENBLHO HEKOToporo 6a3oBoro
3HadeHuna (6as3oBon NMHWMK), onpeaensemMoro Ans 3agaHHOW TOYKU 1 HanpaBnieHus
N3MEePEHNIN NO ONbITY 3KCNyaTau MM KOHKPETHON MaLUMHbI.

PekomeHaoyetcsa yctaHaBrmBatb yposeHb [PELAYTPEXOEHWE  Bbliwe
6a3oBoM NMHUKN Ha 25% 3HayYeHus rpaHvubl Mexay 3oHamu B n C, HO He ebiwe
3HaYyeHus1 epaHuubl Mex0y 3o0Hamu B u C. Ecrm 6a3oBoe 3HayeHwe Mmarno, TO
ypoBeHb NPELOYTNPEXOEHNE moxeT HaxoguTbCs HWDKe yKa3aHHOW rpaHunLbl.

Ecrm 6asoBas nvMHMA He onpegerneHa, Hanpumep, Afs HOBbIX MalUMH, TO
HadanbHyto yctaHoBky ypoBHa TMPELOYTMNPEXOEHWE cnegyet npoBoautb nnbo
ncxoas M3 onbiTa 3JKCNyaTauum aHanormyHbIX MalmH, JIMBO OTHOCUTESIBbHO
COrMacoBaHHOrO npuemriemMoro 3HadyeHusi. [lpu oTcyTCcTBUM  OOCTATOYHOM
nHgpopmaumm yposeHb [PEOAYTMNPEXOEHWE pgna ycrtaHoBuBwerocs pexuma
paboTbl MawmHbl € paboyerd Y4acTOTOM BpaLlEHUA YCTaHaBNMBalOT He
npesbiLawWmM rpaHnyy mexay 3oHamm B n C. Cnycta HekoTopoe Bpemsi Mo
HabnogeHnam 3a Bubpavuven MalmHbl crieqyeT yCTaHOBUTb NOCTOSIHHYIO ©6a3oBYyto
FNIMHWIO n COOTBETCTBYHOLUMM obpasom CKOppeKTupoBaThb YPOBEHb
MPEOYMNPEXOEHUE.

Ecrn Bnbpaumnsa mMawmHbl B YCTAHOBMBLUEMCS pexume paboTbl CyLECTBEHHO
HecTaLuMoHapHa, TO B onpeferieHnM KOHTPONMpyemMoro napametpa [ofmkHa ObiTb
npeaycMoTpeHa COOTBETCTBYOLWAA npoLeaypa ycpeaHeH s.

3meHeHne Gas3oBOM NMHUM (Hanpumep, BCreACTBUE KanuTanbHOrO pPEMOHTA
MalWHbI)  MOXET noTpeboBaTb  COOTBETCTBYIOLLUEINO  U3MEHEHUSI  YPOBHS
MPEOYTMNPEXOEHUE. [Ona pasHblX TOYeK M3MeEpPEHUA MOryT ObiTb YCTaHOBIIEHDI
pasHble yposHun [IPEOYTIPEXXOEHNAA, 41O OTpaxaeT HeoauMHakoBOCTb
OENCTBYOLWMX  OMHAMUYECKUX  HArpy3oK Ha MNOALMMNHUKM WU XKEeCTKOCTEN
NOALUMMHUKOBbLIX OMop.

[Mpumep yctaHoBneHns yposHa [PEAYTMPEXOEHWE npuBeoeH B [9]
(npunoxeHwve B).



4.2.3.3 3apanue yposHen OCTAHOBA

YpoBeHb OCTAHOB 06bI4HO CBSA3bLIBAOT C COXPAHEHMEM MEXaHUYEeCKOoWn
LenocT MallMHbl, KOTopas, B CBOK o4epeb, ornpedendetcs KOHCTPYKTUBHbIMU
OCOOEHHOCTAMM  MalUMHbI, OTpaXalwyMu ee CNoCODHOCTb MPOTUBOCTOATH
OENCTBUIO aHOMarbHbIX AuMHamudeckux cun. [loatomy ypoBeHb OCTAHOB, kak
npasuro, OyoeT ogHUM U TEM Xe A5151 MalLMH aHanorMYHbIX KOHCTPYKLMKA, U B TO Xe
BpeMs OH He OyaeT cBsidaH ¢ 6a30BOW NIMHUEN.

BcrnegocteBne MHoroobpasusi  KOHCTPYKLUMA  MalMH He npeacrasnseTcs
BO3MOXHbIM [aTb YHMBEpcarbHOe pykoBoACTBO Mo 3agaHuo ypoBHa OCTAHOB.
O6bI14HO ypoBeHb OCTAHOB ycTaHaBnNMBalT He 8biwe gpaHulbl Mexoy 3o0Hamu C
u D. OpgHako onbIT 9KcnfyaTauMm KOHKPETHOM MalMHbl MOXET MNOCIyXUTb
OCHoBaHveM ans 3agaHust nHoro yposHss OCTAHOB.

PaboTta napoBblx TypbUH N reHepaTopoOB YaCTO KOHTPONMPYETCH C MOMOLLBIO
aBTOMAaTMYECKMX CUCTEM YNpaBfieHNsl, KOTOPble OCTaHaBNMBAOT MaLLMHY, eCin ee
Bnbpauns npesblwaeTr ypoBeHb OCTAHOB. Urobbl nsbexatb HeOOOCHOBaHHbLIX
OCTaHOBOB MallUMHbl, CBSI3@aHHbIX C MapasuTHbIMW CUrHanamm (nomexamm), Ha
NPaKTUKe 4YacTo WUCNOSMb3YHT JIOMMYECKNE CXEeMbl YMNpaBfieHUs C HECKONbKUMU
AaTymkamm BMOpauun 1 ycTaHaBNMBaKOT BPeEMS 3a4epXXKN AN curHana ocTaHoBa.
B atom cnyyae npesbiweHne ypoBHa OCTAHOB npuBeneTr K COOTBETCTBYHOLLEN
peakumMm CUCTEMbl YMpaBIieHNs TOMbKO MpU YCIOBUW MOATBEPXKOEHUA TaKoro
NPeBbILLEHNST OT [OBYX He3aBMCUMbIX AaTyuMkoB Bubpauum nocrie 3agaHHoro
BpeMeHn 3agepxkn. OBbIYHO BpeMS 3agepxku BblOmMpatoT B gnanasoHe ot 1 oo 3
c. NHorga uenecoobpasHbiM MOXET OKa3aTbCs 3afaHue OOMONMHUTENBHOMO YPOBHS
npegynpexgeHus mexay umerowpmmmnca  yposHamu  TPELOYTIPEXOEHUE n
OCTAHOB, npeBbilLEeHNE KOTOPOro nogrotasnmeasno 6bl onepatopa K TOMY, 4YTO
BUbpauns Bckope pocTturHeT ypoBHss OCTAHOB, u nossonsano 6bl emy
3abnaroBpeMeHHO MPUMEHUTb COOTBETCTBYIOLLME KOPPEKTUpyoLme OencTBUA
(HanpumMep, CHU3UTb HarpysKy).

4.2.4 Bubpaums B HeyctTaHOBMBLUMXCA (NepexoaHbIX) pexXumMmax padboTbl



4.2.4.1 O6Lwpme NonoKeHus

3Ha4yeHus1 rpaHUL, 30H COCTOSIHUS, TMpuBEOEHHbIE B MPUMOXeHUN A,
npeAHasHavyeHbl ON9 UCMNOoNb30BaHMSA Mpu OOMArOBPEMEHHOM paboTe MaluMHbl B
3afjaHHOM ycTaHoBuBLUEMCS pexume. [pn pasroHe u Bbibere, a Takxe B pexume
paboTbl Ha pabo4yen 4YacToTe BpalleHMsl, HO B YCIIOBUSIX, KOrda TensroBoe
paBHOBECME B MEXaHWYEeCKOW CUCTeMe elle He OOCTUrHyTo, aonyctuma 6oree
BblcOKag BuOpaumnda. Takas BuMOpauusi MOXET npeBbllaTb 3adaHHble And
ycTaHoBuBLUerocst pexuma pabotbl yposHu MPELOYTMNPEXOEHNA n OCTAHOBA
(cMm. 4.2.3). B aTOM crny4ae BO3MOXHO MpUMEHEHVE NOBbILLIALEro KoaddmumneHTa
(cm. 4.2.4.4), aBTomaTudeckum nosbiwatowero yposHu MPEOYTMPEXOEHUA wn
OCTAHOBA Ha TO BpeMs, noka YCTaHOBMBLUMWACS pexum paboTbl He Oyaer
OOCTUMHYT.

BoaMOXHbl cuTyauun, Korga Ana napoBorM TypbuHbI MM reHepartopa
XapakTepeH HEeYyCTaHOBMBLUMIACS PEXMM paboTbl, YTO OObIYHO ObiBaeT CBS3aHO C
TemnepaTtypHbiMU KoriebaHuamm (Hanpumep, BCReacTBUE N3MeHEHN TeMNepaTypbl
napa wnM Toka B OOMOTKE poTopa Mpy HayanbHOM Harpy>XeHuM U MU3MEHEHUSIX
Harpyskn), ¢ rnybuMHOM Bakyyma B KOHOEHcaTope UM C U3MEHEHWEM 4YacTOTbl
BpaLLEeHMs poTopa (Hanpumep, Npu pasroHe 1 Bblbere).

Kak n B crnydae BuMOpauum B YCTaQHOBMBLUEMCS PeXMMe paboTbl MalUWHBbI,
nobble KpuUTepuUn NPUEMKM MO pesynbTaTtaMm WU3MEPEHUN B HEYCTaHOBMBLUMXCS
pexmMmax [OOfKHbl ObiTb NpegMeToM CorfaweHus Mexagy MNOoCTaBLWMKOM U
notpebutenem. OpfHakO crefoBaHWe pekoMeHOaUMAM HacTOAWero MyHKTa
no3BofmMT mns3bexaTb HeOOOCHOBaHHbIX 3aTpaT Ha CHWXeHne Bubpauun,
co3faBaeMo MalMHOW, a Takke MNpeabsBfieHUs 4Ype3MepPHO 3aBbllLEHHbIX
TpeboBaHu K ee BUOpaLMOHHOMY COCTOSAHMIO.

4242 Bubpauus B NepexodHbiX pexumax paboTbl Ha paboyen 4yacToTe
BpaLLeHNs]

Takme pexvmbl paboTbl BKOYalT B ceba paboTy 6e3 Harpysku, HadarbHoe
Harpy>xkeHme wnm ObICTPOE M3MEHEHWE Harpy3kn, WU3MEHeHue KoaddmumneHTa
MOLLHOCTW, a Takxe nobble Apyrve KpaTKoBpeMeHHble paboyve npouecchbl B
MawwmHe. [na Takux pexumoB OObIMHO MoraralT, YTO co3gaBaemas MalUMHOM
BMOpaLMNsa MOXET CUMTATbCS NPUEMIIEMOW, €CINN HE MPEBbLILLEHA rpaHuLa Mexagy
3oHamm C un D. CootBetctBytomM obpasom 3agatoT ypoBHn OCTAHOBA un
MNPEAYMNPEXOEHNA.



4.2.4.3 Bubpauna B npouecce pasroHa, Bolbera n npu paborte Ha NOBbILWEHHbIX
YacToTax BpaLleHUs

[Mepen nNycKoOM MalMHbl peKoMeHOyeTCs, NO BO3MOXHOCTW, MNPOBECTU
n3mepeHna BuOpauuMmM Bana npu MearieHHOM MpoBopavyMBaHMM poTopa. ITO
NO3BOSUT OLEHUTb DMeHne Bana, Korga Ha pesynbTaT M3MepeHun He OKasblBatoT
BIMAHNE Takme (pakTopbl, KaK HU3KOYACTOTHBIN Pe30HaHC MEXaHUYeCKOMN CUCTEMBI,
HECTabUNbHOCTb MAaCNSHOMO KNMHa WK LeHTpobexHble addpekThl. Hapsagy ¢
OPYMMMU  KOHTPOSIMPYEMbIMW  MapamMeTpaMn, YyKasaHHbiMM B pasgene 1,
nepemMeLLEeHe Bana Ha HU3KOW YacToTe BpaLLEHNsT Takxke AOSPKHO NoaepKMBaTbCS
B npegernax, yCTaHOBSIEHHbIX Ha OCHOBE OrMbiTa 3KCMfyaTauunm MalMHbl. Takown
KOHTPOSb MO3BONSET YOeanTbCH, HACKOMbKO YA0BMETBOPUTENbHBIM MOXET ObiTb
NPU3HAHO COCTOsIHWE Baronposoga (Hanpumep, UMeeT M MeCTO BPEMEHHbIN
npormb poTopa urnM HeCOOCHOCTb BaroB). Kpome Toro, pekomeHayeTcsl, YTobbl BO
BPEMS pa3roHa MallMHbI MPOBOAUINUCH U3MEPEHNST BUBpaL M Bana 40 AOCTWKEHUS
KPUTUYECKOMN YaCTOThbl BpaLLEHMst poTopa, YTOObl MMEeTb BO3MOXHOCTb CPaBHUTb MX
pesynbTaTbl C  pesynbTaTamMy  aHanormyHbiX  U3MEPEHUA  BO  BpeEMS
NpeawecTBYOWMX YCNELWHbIX NycKoB. [pyn HannMumm cyLecTBEHHbIX PaCXOXOeHun
LenecoobpasHo MPUHATL COOTBETCTBYKOLWME Mepbl (Hanpumep, npekpaTtuTb PoCT
4YacTOTbl BpaLWEHUs UM AdaXe CHU3UTb ee [0 cTabunusauum Bubpaunm wunm
BO3BpaLLEHMS €€ NapaMeTPOoB K NPEXHUM 3Ha4YeHMsIM; NpoBecTu 6onee aetarnbHble
nccrnegoBaHns, B TOM  YUCHie, TMPOBEPUTb 3HAYEHUSI  SKCNSyaTauMOHHbIX
napameTpoB).

Ecnn namepenna npy megneHHoM npoBopavyMBaHMM poTopa HEBO3MOXHbI, TO
NOCTaBLLMKOM MalMHbl MOXeT OblTb MpeasiokeH Apyron crnocob KOHTposn4,
KOTOpPbIM CrieqyeT pyKoBO4CTBOBATbLCS.

B npouecce pasroHa MalLuMHbl MOXET OKasaTbCA HeobXoouMOW 3afepxka Ha
onpegeneHHon 4acTtoTe BpalleHUa (Hanpumep, B Uensax TemnepaTypHomn
cTabunmsauum potopa). B aTom cnydae Heobxogmmo yoeantbCs, YTo 3Ta YactoTa
BpaLLEHMS HaXo4UTCHA OOCTAaTOMHO Aaneko OT KakoW-nmbo KpUTUYECKOW 4acTOoTbl
BpaLLEHMS, HA KOTOPOW HabNt4aeTCa 3HaYMTENbHbINM POCT BUB pauun.

3agaHue noporoBbiX YpOBHEN BMOpauumu Ons pasroHa, Bblbera n ans paboTol
Ha NOBbIWEHHbIX (Bble paboyen) YacToTax BpalleHUs  3aBUCUT  OT
KOHCTPYKTMBHbIX OCOBEHHOCTEM MalUMHbl W  KOHKPETHBIX 3KCNSyaTauMOHHbIX
TpeboBaHuin. Hanprmep, Ana MawmHbl ¢ 6a3ncHON Harpy3kon, He npegnosnararoLen
YacTbIX MYCKOB, MOXeT 6bITb gonycTuma 6oree BbiCcOKas BMbpauusi, B TO Bpems
Kak 4519 MaLlMH, Y KOTOPbIX PeryndapHO YepeayrTcs pexuMbl paboTbl U OxXuaaHus u
ANS KOTOpbIX MOryT ObiTb 3adaHbl onpedesieHHble BPpeMEHHbIE OrpaHuUYeHnsa Ha
AOCTWKEHNE TpebdyemMon BbIXOAHOW MOLLUHOCTW, YPOBHW A0MNYCTMMOM BUOpaLuu
MOryT ObITb CHWXeHbl. Kpome Toro, Bubpauud, Habnogaemas npu npoxoxaeHum
POTOPOM MaLUMHblI KPUTUYECKMUX 4acTOT BpalLeHWst BO BpemMs pasroHa u Bblbera,
CYLLECTBEHHO 3aBUCUT OT AeMnduMpoBaHWs B MeEXaHMYEeCKOM CUCTeEME U OT
CKOPOCTU U3MEHEHUSI 4YacTOoTbl BpalleHUA poTopa (BOMPOCbI YyBCTBUTENBHOCTU
MaLWHbI K ancbanaHcy paccmatpusarotca B [3]).

Yposuu MNMPEOAYTPEXOEHWA, 3anaBaemble ona pasroHa, Bbibera n paboThbl
Ha MOBbIWEHHbIX YacTOTax BpaLLEeHWs, OTNNYalTCA OT aHarorMYHOro YpPOBHS,



3agjaHHoro ans paboTbl B ycTaHoBuBLUEMCS pexume. OObIYHO 3T YPOBHMU
yCTaHaBMMBaOT  OTHOCUTESNIbHO HEKOTOPbIX 3HAYEeHWU, OnpedeneHHbIX K3
HabnogeHnn 3a paboToM MalMHbl B YKa3aHHbIX MEPEXOAHbIX  PEXMMAX.
PekomeHayeTcs, 4ToObl yposHu MNMPELOYIMNMPEXOEHNA npeBbiwani 3Tn 3Ha4eHus
Ha BENMYUHY, paBHYo 25% 3HadveHnsa rpaHuLbl mexay 3oHamm B n C.

B Tex cnydasax, korga gaHHble, OCHOBaHHblE Ha HabNOEeHUAX, OTCYTCTBYIOT,
yposHu MPEOAYTMPEXOEHUA aons pasroHa, Bolibera n paboTbl Ha MOBbILLEHHOW
YacToTe BpalleHWs 3a0aloT:

a) He NPEBbILLAWMMM 3HAYEHNS rpaHnLbl Mexay 3oHamm C n D Ha paboyen
YacToTe BpalleHus B Crlydae, Korga YacTtoTa BpalleHust cocTaBnsieT He meHee 0,9
paboyen 4yacToTbl BpaLLEHUS;

b) He npeBbiwatoLyMmn 6onee Yyem B 1,5 pasa 3Ha4YEHUS rPaHULLbI MeXOy 30HaMu
C n D Ha pabodenn yacToTe BpalweHUs B crydae, Kora 4vactoTa BpaleHus
cocTaBnseT meHee 0,9 pabo4ven 4YacTOTbl BpaLLEHUS.

Kak crnegyet u3 4.2.2.4, ona NOALWMNHUKOB C MasbiM 3a30pOM MOryT ObITb
ycTaHoBneHb! uHble yposHy NPEAYTMNPEXOEHNA (cm. npynoxeHue B).

[Mpw ycTaHoBNeHun and pasroHa v Bbibera ypoBHss OCTAHOB ncxogst ns nHblx
coobpaxeHuni. Npn HapacTaHuM BMBpaummM BO BpeMsi pa3roHa Bbllle A40NyCTUMOro
3Ha4YeHna npeanoyTUTENbHEE MOXET OKa3aTbCs HE OCTAHOB, @ CHWKEHME 4acTOTbl
BpaLleHus potopa. [Npn HapacTaHun BUBpaumm Bo Bpemsd Bbibera poTopa OCTaHOB
MaLUMHbI UMEET Marsio CMbICIIa, MOCKOSbKY AaHHbIA peXUM cam rno cede NpuBOAUT K
ee ocTaHoBy. OOHaKoO MpU HanMyYUM aBTOMATUYECKOM CUCTEMbI YyrpaBreHUs
paboToM MalMHblI MOXET oOKasaTbCA HeobXoOMMbIM YCTaAHOBUTb  YPOBEHb
OCTAHOB pgnst pasroHa u Bblbera. B aTom crnyyae ons 3agaHust 4aHHOMO YPOBHSA
NCNomnb3yT Bonee BbICOKUA MOBbILLAWMA KOIMDULNEHT, YeM ANA 3agaHus
ypoBHs NMPELOYMNMPEXOEHNE.

[MpumeyaHne - [Npun pasroHe u Bbibere makcumanbHaa BuOpaums OBbIYHO
HabnogaeTca Npy NPOXOXOEHUN KPUTUYECKUX YacTOT BpaLLEHWS.



4.2.4.4 Vicnonb3oBaHne NoBbILLALLEro KOddopuLneHTa

Ecrm pabota napoBon TypOWHbI WM reHepaTopa KOHTpONMpyeTcs
aBTOMaTM4YECKOM CUCTEMOW YNpaBfieHNsl, TO 3Ta CUCTEMA OCTAHOBUT MaLLUHY Npwu
npesbiweHnn Bnbpaymen yposHa OCTAHOB. YUtobbl nsbexatb HeOOOCHOBaHHbIX
OCTaHOBOB MaLUMHbI Mpu ee paboTe B HEYCTaHOBMBLUMXCSA (MepexogHbiX) pexumanx,
ponyckawoumx 6onee BbICOKYIO BUBpauumio, 4acTo WCMOMb3YIOT MNOBbILLAKOLLMM
KoapdpunumeHT, aBTomatnyeckn ysenuuusaowmn ypoeHun MNMPEOYTIPEXXOEHNA wn
OCTAHOBA npu paboTte MalmHbl B HeyCTaHOBMBLUEMCH (MEepexogHOM) pexume
corrnacHo pekomeHgaumnam 4.2.4.2n 4.2.4.3.

O6bIl4yHO noBblIWaLMA KO3GMULMEHT OENCTBYET NpU BO3pacTaHMM YacToTbl
BpalLEeHMs1 poTopa WM NpU €€ YMEHbLLUEHUN OTHOCUTENbHO pabodven 4acToThbl
BpaLLeHMs (HO He Npu nogaepkaHum Kakon-nmdo NOCTOAHHOM YacTOTbl BpaLleHusl),
a TaKkxke, npu HeobxooMMOCTM, Ha paboyvyen 4YacToTe BpalUeHUS B HadarbHbIN
NepVOL HarpyXeHusi U B OrpaHNYEHHbIN NPOMEXYTOK BPEMEHW, HEODXOOMMbIN NS
OOCTWKEHUS TemnepaTtypHom cTabunmsauuu nocne CcKa4ykoobpasHbIX
CYLLECTBEHHbIX M3MEHEHUN Harpy3ku. 3HadeHue MoBbiLaLWero KoaddmuneHTa
MOXET BapbMpOBaTbCA OT MalUMHbl K MalUMHe U OOSPKHO 3ajaBaTbCs Ha OCHOBE
onbiTa ee ©OesonacHon akcnnyatauun. bornee Toro, mcxoga w3 3TOrO OnbiTa
BO3MOXHO 3aJaHue pasHbiX MNOBbILLALWLMX KOIMMLNEHTOB A5 Pa3HbIX PEXMMOB
paboTbl MaLLMHbI.



4.3 Kputepumn 2 (4na uameHeHUs1 3Ha4eHUM NapamMmeTPoB BUOpaLiMm)

[aHHbIN KpUTEPUA OCHOBAH Ha CpaBHEHUUM WU3MEHEHUA KOHTPOIMPYEMOro
napameTpa BMOpauun OTHOCUTENBLHO NpeaBapUTENbHO YCTAHOBIEHHOMO OMOPHOrO
3Ha4YeHna ON9  KOHKPETHOro YCTAHOBMBLLUENOCH pexuma paboTbl  MalUUHBbI.
3HauynTenbHoe yBENMYEHWE UM yMeHbLLEHNE BMOpaL MM Bana MoxeT notpeboBaTtb
NPUHATUS COOTBETCTBYIOLLMX Mep Aaxe B cny4vae, Korga rpaHuiua 3oHel C no
Kputepmo 1 elle He AOCTUrHyTa. Takne MaMeHeHnss MoryT 6biTb ObICTPbIMU UMK
NOCTENEHHO HapacTalLyMNU BO BPEMEHN N YKa3blBAKOT HA HanmMyme noBpexaeHns,
npubnmxkalowmncs oTkas WM pyrme  OTKIMOHeHUs B paboTe  MallmHbI.
YCTaHOBMBLUMACS pexuM  paboTbl, AN KOTOPOro MNPUMEHSIIOT KpUTepun 2,
BKMoYaeT B cebsa BO3MOXHble Hebonblwme KonedaHus 3SKcnsyaTauMOHHbIX
napamMeTpoB, TakMX KakK BbIXO4HAsh MOLUHOCTb MalLMHbI, HO He BKIOYaeT B cebs
PEXMM C CYLUECTBEHHLIMU ObICTPbIMKU U3MEHEHUAMM 3ITUX MapameTpoB. B
nocriegHeMm criydae crieyeT pykoBoLCTBOBaTbLCS pekoMmeHgaumsamm 4.2.4.2,

Kputepuin 2 cnefyet C OCTOPOXHOCTLIO MPUMEHATb LS9 MalMH ¢ Mydptamm
cuenneHusl, y KOTOpbIX CKaykoobpasHble W3MeHeHUs1 Bubpauum SABNAOTCH
0B bIYHbIM SIBFIEHNEM, CBSI3aHHbLIM C OCEBbLIM pacLUMpeHneM poTopa.

OnopHbIM  3HayeHMeM [AOns  [aHHOMo  KpUTepust  4aBNSIeTCS  TUMNUYHOE,
BOCMNPON3BOAMMOE 3HAYEeHME KOHTPOSIMPYEMOro napameTpa, onpenesieHHoe Mo
NpeawecTBYOLMM  U3MEPEHUAM A7 KOHKPETHOro pexuma pabotbl. Ecnm
N3MEHEHNE MapamMeTpa CYLWECTBEHHO (OObIYHO TaKOBbIM CUYUTAKOT W3MEHEHWe
bonee 4yem Ha 25% 3HayeHus rpaHuubl mexay 3oHamu B n C), To Heobxogmmo
NPUHATL MEPbl MO BbLISIBIIEHNIO €ro NPUYMH. OTU Mepbl criegyeT MNPUHATbL BHE
3aBMCUMOCTM OT TOro, MoBbiCUacb BMOpaUMs UM yMeHblunnacb. PelueHne no
AanbHenwMM LOEeNCTBUAM 3aBUCUT OT TOrO, HACKOSIbKO BENMKO M3MEHMBLUEECS
3Ha4YeHWe KOHTPOMMPyeMOro napameTpa M CcTabunmampoBanocb N noBedeHue
MalUMHbI NOCSie Takoro MaMeHeHums. B 4acTHoCTW, ecnn BubOpauusi U3MEHSIETCS
ObICTPO, TO COOTBETCTBYIOLLME MEPLI CneayeT NPUHATb He3amMeanUTeNbLHO, NyCTb
Aaxe 3TN U3MEHEHNA He OOCTUIMN BbilLeyKa3daHHOro npeaernbHoro 3aHavyeHuns. Ons
NOOLWMMNHUKOB C  MalbiM  3a30pOM  MpedesibHble  3HadeHus  cregyer
CKOppEKTMPOBaTb COOTBETCTBYIOLLMM 06pasomMm.

[Mpy uvCnonb3oBaHUM KPUTEPUSI 2 CPaBHEHUIO nognexar pesynbTaTtbl
N3MEPEHNI, NOJSTyYeHHbIE B OOHOM U TOW Xe TOYKe MaLMHbl U N0 BO3MOXHOCTU B
OLHUX N TEX Xe paboymx YCroBuUsIX.

BO3MOXHOCTN MPUMEHEHUST KPUTEPUSI 2 HECKOSbKO OrpaHuMyeHbl TeMm, 4TO
BeCbMa 3HaYUTESIbHblE M3MEHEHUS OTAESIbHbIX COCTaBMSLWNX BUOpaunm MoryT
cnabo npossnaTb ceba B wmpokononocHom curHane (cm. FTOCT UCO 7919-1).
Hanpumep, pocT TpelmHbl B pOTOpPE MOXET COMNPOBOXOaTbCS MOcreaoBaTeSibHbIM
N3MEHEHMEM BbICLUMX FAPMOHUK ODOPOTHOWM 4acTOTbl, KOTOpPble, TEM HE MeHee,
MOryT OCTaTbCsl He3aMeTHbIMM Ha d)oHe MepBOM rapMoOHWKU. BcnepctBue 3Toro
BblSBfIEHNE  BbllUEyKa3aHHOro  MoBpexaeHnss No  HabnogeHusiM  TOMbKO
LLMPOKOMOSIOCHON BMOpauun 3atpygHeHo. [103TOoMy, XOTS KOHTPOSb M3MEHEHUS
LLMPOKOMOSIOCHON  BMBpauum [aeT HEKOTOPYH MOMfe3Hyl WHGopMauui o
BO3MOXHOM YXYLUEHUMN TEXHNHECKOro COCTOAHUA MaLUMHbI, BO MHOMMX CIlydasix OH
AOMKEeH OblTb  [OMOMHEH  OLEHKONW  M3MEHEHWW  OTAEeSbHbIX  YacCTOTHbIX



COCTaBnAlWMX C  WCMOMb30BaHMEM  COOTBETCTBYIOLLEN  U3MEPUTESTbHOW
annapatypbl. CrOXHOCTb Takon annapaTypbl MOXET CYLLUECTBEHHO MpeBbILAaTh Ty,
4YTO Heobxoamma AOns KOHTPOSMS LUMPOKOMOSIOCHOM BUBpauun, a ee npumMeHeHue
TpebyeT COOTBETCTBYWOLIEN KBarmgukaumn. Kputepun Ond  U3MEHEHUW
COCTaBnAlLWLMX BUBpaLum B HACTOSALEM CTaHAapTe He paccMaTpuBatoTCA.

4.4 [lononHuTenbHbIe Npoueaypbl U KpUTE puUn

OueHka BMBPALMOHHONO COCTOSHUSA MallMHbI MO HACTOSLWEMY CTaHaapTy
MOXeT OblTb [OMOSfHEHA OLEHKOW MO pes3ynbTaTtaM M3MepeHun Bubpauunm
nogwmnHukoson onopbl (cM. [5]). OpgHako npocToro cnocoba paccymTaTtb
BMGpaLmo NogLUMNnHUKOBOW Onopbl Mo BuMOpauuu Bana (K, HaobopoT, BMbpaumto
Bana no Bubpauum onopbl) He cywecTByeT. PasHOCTb Mexay abConoTHOM u
OTHOCUTENbHON BMBpaunamMm Bana ceBsidaHa ¢ Bubpauuven nognmnHUKOBOW ONopsl,
HO, KaK npaBwio, He paBHa el. OTO HepaBeHCTBO OOYCOBIIEHO HanMymMem
OTHOCUTENBbHON OMHAMUYECKOM >KECTKOCTM MAaCIIIHOrO KivMHa U OrMOpHOM
KOHCTPYKLMN Ha 4YacTOTe BpalLEHWUs, pasHbIMW TOYKaMun U3MepeHun Bubpauum
Bana v noaLlmnHMKa N BnmsHMeM ¢basoBbIX COBUIOB MeXdy curHanamu subpauun.
Takum o00pas3om, NpM COBMECTHOM MNPUMEHEHUN KPUTEPUEB MO HACTOALLEMY

cTtaHgapTyl! Heob6xoaMMo BbINOMHWUTL HE3aBUCUMbIE U3MEpPeHUst BUGpaLum Bana v
Kopnyca (onopbl) noglwmnHuka. B cnyyae, Korga npuMeHeHne pasHbIX KpuTepues
AaeT pasHble OLEeHKM BUOPaLMOHHONO COCTOSIHUS, M3 HUX ODObIYHO BbiGUpatoT Ty,
YTO yCTaHaBnMBaeT Boree XeCcTKMe OrpaHNYeHuUst Ha BO3MOXHOCTUM 3KCMnyaTauum
MaLUMHbI (ECNM TOSMBKO ONbIT €€ UCMNONb30BaHMS HE PEKOMEHOYET MHOE peLleHune).

I} Cm. Takxe [5].

4.5 OueHKa BUOpPaALMOHHOrO COCTOSIHUSS Ha OCHOBe BEKTOPHOro
npeacrtaBneHusa nHd opmauum

OueHkn, paccmaTpmBaemble B  HaACTOSWEM CTaHgapTe, OrpaHuYeHbl
MCMNOMb30BaHMEM  LUMPOKOMOSIOCHOM — BuBpaumm  6e3  yd4eTa  YaCTOTHbIX
cocTaBndalowmx wnm  ¢asoBbiX COOTHOWEHUW. Bo  MHOMMX criydyasx 910
COOTBETCTBYET TpeboBaHMAM  UCMbITAHUA MNpU  NPUEMKE  NPoAYKUMM W
aKcnsyaTauMoHHOro KoHTpona. OgHako Ans AOSTOBPEMEHHOIO KOHTPOSMA  Unn
AVarHoCTUPOBaHUSA XernaTenbHO UCMNoNb30BaTb MHGOPMALMIO O COCTaBMAOLIMX
BUGpaLmm B BEKTOPHOM dhopMe NSt OOHapyXeHUsa N uaeHTumkaumm nsMmeHeHnn B
AVHAMWUYECKOM COCTOSIHAM  MalMHbl.  Takne W3MEeHeHUst MOryT OcCTaTbCH
HEeOOHapPY>XEHHbIMW MPU  UCMOMb30BaHUN TOSMbKO W3MEPEHWUA  LLUMPOKOMOSIOCHOM
Bnbpauum [cm. [5] (npunoxeHue D)].

AHanmM3 COOTHOLLEHMI MeXay OTAENbHbIMM YaCTOTHLIMWU COCTaBIAOLLMMU U NX
drazamn HaxoauT Bce Bonbluee NPUMEHEHWE B CUCTEMAX KOHTPOSIA COCTOSIHUSA U
avarHocTukn. OHAKO KpUTEpUUM OLLEHKM BUBPALMOHHONO COCTOSIHUS Ha OCHOBE
M3MEHEHNS  BEKTOPHbIX COCTaBfIAIOWMX B  HACTOAWEM  CTaHgapTe  He
paccmatpuBatoTca. bonee nogpobHblie cBefeHWs MO 4aHHOMY BOMPOCY NpuBeLEHbI
B[11] 1 [12].



NMpunoxeHune A (obsizatenbHoe). [paHnLbI 30H
COCTOSIHUSA

[MpunoxeHune A
(obsazaTenbHoe)

3HadeHus, npuBedeHHble B Tabmmuax A1 u A2 ansg OTHOCUTENbLHOW W
abconoTHOM BMOpaL MK Bana COOTBETCTBEHHO, NPUMEHSIOT A4S COMNOCTaBseHus C
HAMW pe3ynbTaToB M3MEPEHU pagunanbHon BMOpauum Bana BHYTPU UM BONU3K
NOALUMMHUKOB, MOJSTyYeHHbIX NMpu paboTe MalmHbl B YCTAHOBMBLUEMCS pexume C
paboyen 4acToTOM BpalleHusa. B psge cnydyaeB 0OCOBGEHHOCTU  KOHCTPYKL MK
KOHKPETHbIX MawuH MoryT notpeboBaTb MPUMEHEHUS OpPYrMX TrpaHuL  30H
coctosiHuA (cm. 4.2.2.4). Hanpumep, ocoboe BHUMaHWE crefyeT yaoensTb TOMy,
4YTOObI OTHOCUTESNbHAs BMOpauus Bana He npeBblwarna LOorMyCTUMOro 3asopa B
nogwmnHuke (cm. npunoxeHne B). MNpu namepeHnsax subpaunmn B Apyrnx TOYKax
MalWHbI, a TakXe BO BpPEMSA MepexodHblX PEXMMOB OOMNYCTUMbl 3HaYeHUs,
npesblWatome ykasaHHble B Tabnmuax A1 n A.2 (cm. 4.2.4).

Tabrmmua A.1 - PekomeHgyemble 3HA4YEHUS rpaHuL, 30H BUOpaLMOHHOMO COCTOSIHUSA
ANs OTHOCUTESNIbHOro nepeMelleHns, MKM, BarnoB MapoBbiX TypbuH umu
reHepaTopoB

Mpanmua 30H YacToTa BpalleHusa potopa, MUH -1

1500 1800 3000 3600
A/B 100 95 90 80
B/C 200 185 165 150
C/D 320 290 240 220

Tabrmmua A.2 - PekomeHgyemble 3Ha4YEHUS rpaHuL, 30H BUOpaLMOHHOMO COCTOSIHUA
Ans abConTHOroO NepeEMELLIEHNS, MKM, BaroB NapoBbIX TYpOWH Unn reHepaTopos




['paHuLa 30H

YacToTa BpalleHus potopa, MyuH -1

1500 1800 3000 3600
AB 120 110 100 90
B/C 240 220 200 180
C/D 385 350 300 270

C rpaHUYHbIMW 3HAYEHUAMMU,
CpaBHMBAOT pe3ynbTaTbl U3MEPEHUN pa3Maxa fnepemeLleHna Bana B 3agaHHOM
nnockoctn namepeHnn [cm. metog B no NTOCT NCO 7919-1-2002** (npunoxeHue
B)]. Ecnu curHanel ¢ napbl 4aTynKoB, YCTAHOBIIEHHbIX OPTOroHaNLHO Apyr Apyry B
OLHOW NSIOCKOCTU N3MEPEHUN, NCMOMb3YIOT A5 NONy4YeHNS MIHOBEHHOMO 3HaYeHUs

nepemeLleHms Bana |&p,, 1etoq C no FOCT UCO 7919-1-2002** (npunoxexue
B)], TO 3HayeHus rpaHuL, 30H OOSMKHbI ObITb CHWXEHbI, NpUdYeM KO3IUUNEHT
YMEHbLUEHUS 3aBUCUT OT (bopMbl opOuTbl ABWXKEHUS Bana. B kayectBe obLuen
pekoMeHgaumMn Ons KOPPEKTUPOBKN 3Ha4YeHUr Tabnmubl A.1 MOXHO MCNOMb30BaTb

koappuumeHT 1,85.

MNpumedaHne - OObIMHO B Ka4yecTBe MPUEMOYHBLIX KPUTEPUEB WCMONb3YHT
3Ha4YeHnst B npegenax 3oH A unm B, HO He NpeBbllaLME 3HAYEHUE TPaAHULIbI

npuBegeHHbIMM B Tabmmuax A1

Mexay aTuMmn 3oHamm bonee Yem Ha 25% (cm. 4.2.2.3).

NpunoxeHune B (cnpaBo4yHoe). CooTHOWEHNE
Mexay rpaHuuamMmm 30H COCTOSSHUA U 3a30pOM
B NOALUIMNMNHUKE

[MpunoxeHve B
(cnpaBo4HoeE)




Ana mawvH ¢ rmapoaAnHAMUYECKUMU MOALLMMHUKAMUN CKOSbXEHNS OCHOBHbIM
ycrnosuem 6esonacHon paboTbl sBnsieTca TpeboBaHme, YToObI NepemMeLleHns Barna
Ha MacnsHOM KfMHEe He [OoMycKann ero KOHTakTa C KOPMycOM MOALUMMHMKA.
[MoaTOMY rpaHuUbl 30H COCTOSIHUS AN OTHOCUTESbHbLIX MNEpPEMELLEHNA Bana,
npuBeaeHHble B Tabnumue A.1, 4ormkHbl 6bITb cornacoBaHbl ¢ 3TUM TpeboBaHueM. B
YaCTHOCTW, AN NOALUMMHUKOB C MaribiM 3a30PpOM MOXET OKa3aTbCA HEOOXOAUMbBIM
YMEHbLWNTb 3Ha4YeHUs1 rpaHuL, 30H. CTeneHb YMEHbLIEHWs 3aBMCUT OT Tuna
NOAWMMHMKA W yIma Mexay HanpaBfieHeM UW3MEPEHUA U HarnpaBlieHMEM
MVWHMUManbHOro 3a3opa. B HacTosilemM npunoXxeHun npvBedeH TUMUYHBLIA NPpUMeEpP
KoppeKLuun rpaHn, 30H BUG paLMOHHOIO COCTOSIHUS.

[Mpegnonoxum, 4YTO OMOPON poTopa BLICOKOIO [AaBrfieHUs napoTypOUHHOIO

arperata ¢ pabodert yactotor BpauweHus 3000 MuH-1 cRy»uT LUUIMHOPUYECKUIA
nogwmnHuk gnametpom 180 Mm ¢ HOMUHarnbHbIM 3a3opom 0,1%. B atom cnydvae
3a30p B nogmnHuke paseH 180 MKM.

N3 Tabmmubl A1 MOXHO MOMyYMTb Criegylowme 3HaYeHUs rpaHuL, 30H
BNBpaLMOHHOIO COCTOSIHUS:

A/B 90 MKM;

B/C 165 mMkMm;

C/D 240 mMKkMm.

[Mpn 3TOM 3HaYeHune rpaHnLbl Mexay 3oHamu B n C 6yaeT MeHblLue ykazaHHOro
3a30pa, a 3Ha4yeHue rpaHnL bl mexay 3oHamu C 1 D ero npeBbICUT. B Takux criydasax
Heobxoanma KOppPeKLUs rpaHuy, 30H BUBpaLMOHHONO COCTOSIHUA. PekomeHayeTca
YCTaHOBUTb HOBblE€ paHuLbl 30H B OOMsX 3a3opa B NOALUMMHUKE, Hanpumep,
criegyowmm obpasom:

A/B 0,4 3a30pa, T.e. 72 MKM (OKPYrIeHHO 75 MKM);

B/C 0,6 3a3opa, T.e. 108 MkMm (okpyrrieHHO 110 MKM);

C/D 0,7 3a3opa, T.e. 126 MKM (oKpyrrieHHO 130 MKMm).

KoadpdmumeHTtsl 0,4; 0,6 n 0,7 B3ATbl TOSNBbKO C LENbo UITKOCTpaL M npuHUmMna
Koppekumn. [Ons nOALWMNHUKOB pasHbIX TUNOB MOryT OblTb UCMNOSb30BaHbl pa3Hble
KO3(ppULUMEHTbI, 3HA4YeHUs1 KOTOpPbIX AOkHbl ObiTb corfacoBaHbl  Mexay
NOCTaBLUMKOM U NnoTpedbutenem.

B HacToswem npumepe paccmaTpuBaeTCs crlydan, Korga OTHOCUTESbHYH
BMBpaLmo Bana n3MepsitoT B NOALUMIMHMKE NN B HEMNOCPEACTBEHHOM BNM30CTUN OT
Hero. B pgpyrMx Todkax, rme paguarnbHble 3a30pbl  6omble, MoryT ObiTb
MCNosnb30BaHbl Doriee BbICOKME 3HAYEHNS FpaHunL, 30H COCTOSHUS.

bubnuorpadusn
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I} CootBetctByeT FOCT P NCO 2041-2012 "Bubpaums, yaap U KOHTPOIb
TEXHNYECKOro COCTOAHNA".

41 CootBetctByeT FOCT UCO 5348-2002 "Bubpaums n yaap. MexaHuyeckoe
KpenneHne akcenepomMeTpos”.

3} CootBetctByeT FOCT MCO 10816-1-97 "Bubpaums. KOHTpornb cOCTOSHMSA
MalLLMH Mo pe3ynbTaTaMm U3MepeHuin BUOpaLmMmn Ha HeBpaLLaoLLMXCA YacTax. YacTb
1. O6wme TpeboBaHns".

41 CooteeTtctByeT NOCT P 55265.2-2012 (MCO 10816-2:2009) "Bubpauus.
KOHTpOrb COCTOSIHMST MawMH MO  pes3ynbratam  U3MepeHun Bubpauum Ha
HeBpalwawmxcsa 4actax. Yacte 2. CrauymoHapHble napoBble TYpOUHbI U
reHepatopbl MoWHOCTLIO 6onee 50 MBT ¢ pabouumn yactotamm BpalleHus 1500,

1800, 3000 1 3600 muH-1".

31 CootBetctByeT [OCT WNCO 10816-3-2002 "Bubpaums. KoHTponb
COCTOSIHUA MalUMH NO pesyrbTataM M3MepeHun BubpauuM Ha HeBpaLLaloLLMXCS
yacTax. Yactb 3. NpoMbIWNEHHbIE MALLUMHBI HOMWHANBbHOWM MOLUHOCTLIO 6onee 15

KBT 1 HoMMHanbHol ckopocThbio oT 120 go 15000 muH-1".

6} CootBetctByeT [OCT WCO 10816-4-2002 "BubGpauus. KoHTponb
COCTOSIHUS MalUMH MO pesynbTataMm M3MepeHun BMOpauun Ha HeBpaLlaroLLMXCS
yacTax. YacTb 4. [a30TypbuHHbIE yCTAHOBKM".

T} CootsetctByeT NOCT P 55265.7-2012 (MCO 10816-7-2009) "Bubpaumsi.
KOHTpOrb COCTOSIHMSI MawuMH MO  pes3ynbTratam  U3MepeHun Bubpauum Ha
HeBpaLlarLmxca YacTax. Hactb 7. Hacocbkl AMHaMnyeckne npoMblLLIEHHbIE".

8 CooteetctByer [OCT WCO 10817-1-2002 "Bubpauus. Cuctemsbl
n3MepeHnn Bmbpaumm Bpallarowmxca BanoB. Yactb 1. YcTponcTtBa ANA CHATUSA
CUrHanoB OTHOCUTENbHOM 1 abcontoTHOW BUBpaummn”.

%) CootBetctByet TOCT P WNCO 13373-1-2009 "KOHTpONb COCTOSIHUA U
AVarHoCTUKa MawmH. BrnbpauMmoHHbIN KOHTPOSb COCTOSAHMUS MalunH. YacTtb 1.
O6wme meToabl".

10} CootBetctByer NOCT P NCO 13373-2-2009 "KOHTpONb COCTOSIHUS U
AVarHoCTUKa MawuH. BrnbpaumoHHbIM KOHTPOSb COCTOSAHWUS MalunH. YacTb 2.
O6paboTka, aHan13 1 npeacTaBfieHNe pe3ynbTaToB U3MepPEHUIA BUOpaumun'.
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