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[lpeancnoBwue

Lenn v npuHumMnel ctTaHgapTusaumm B Poccunckon @egepanmm yctaHosneHbl degepanbHbIM 3aKOHOM OT
27 pekabpsa 2002 . Ne 184-03 «O TexHU4eCKoM perynmpoBaHuny, a npasunia npuMeHeHUsa HaluoHanbHbIX CTaH-

naptoB Poccuinckon Pegepaunn —IrOCT P 1.0—2004 «CtanpgapTtunsauma B Poccuimckon egepaunim. OCHOBHbIE
MNONOXKEHUSI»

CBeOoeHuA o cTaHAapTe

11040IrOTOBJIEH ABTOHOMHOW HEKOMMEpPUECKon opraHmsaumen «HayvyHo-uccnegoBaTensCckU LEHTP KOH-
Tponsa 1 gnarHocTuku TexHundecknx cuctem» (AHO «HWLU K») Ha ocHoBe CODCTBEHHOIMO ayTEHTUYHOMO NepeBroaa
Ha PYCCKUN A3bIK CTaHdapTa, yKkasaHHOro B NMyHKTe 4

2 BHECEH TexHun4yecknm komuteToM no ctaHgapTusauum TK 183 «Bnbpauusa, yaap v KOHTPOS1b TEXHUYEC-
KOTO COCTOAHUSA»

3YTBEP>XXOEH MWBBEOEH B AEUCTBUE  MMpukazom denepanbHOro areHTcTea no TEXHUYECKOMY pe-
rynupoBaHuio U meTponiorin oT 15 aekadps 2009 r. Ne 858-cT

4 HacTtodawunn ctaHaapT aBnseTcsa MAeHTUYHBIM MO OTHOLIEHUIO K MexgyHapoaHomy ctaHgapTty MCO
13373-1:2002 «KoHTpONb COCTOSAHNA U AMaArHOCTUKa MallnH. BUbpauUOHHBIN KOHTPOMNb COCTOAHUS MaLLWH.
Hactb 1. Obwme metogbl» (1ISO 13373-1:2002 «Condition monitoring and diagnostics of machines — Vibration
condition monitoring — Part 1: General procedures»).

[1pn NpUMeHeHUW HacTosALEro cTaHgapTa peKoMeHAYETCH UCNONb30BaTh BMECTO CChINOYHbIX MeXayHa-
POAHbIX CTaHOapPTOB COOTBETCTRYIOLLIME UM HALIMOHANBHbIE U MeXIrocydapCcTBEHHbIe cTaHAapThl, CBeAeHUS O KO-
TOPbLIX NpUBeAeHbI B AONOSIHATENBLHOM NMpUnoXxeHun A

5 BBEAEH BI'NEPBbGIE

VIHQoopmauus ob UsMeHeHUaX K HacmosauweMy cmaHoapmy nybrukyemcs 8 exke200H0 U3oasaeMoM yKa3a-
mersie « HauuoHasnbHble cmaHoapmbl», @ MeKcm U3MeHeHUU U NornpasoKk — 8 eXXeMeCAa4YHO u3dasaeMbiX UHGOp-
MaUUOHHbIX yKka3zamenax «HauuoHanbHblie cmaHoapmebl». B criyyae nepecmMompa (3aMeHbl) Uriu OMmMeHbI Ha-
cmoswea0 cmaHdapma coomeemcemasayrouiee yeaeooMmrieHue byoem onybriukogaHo 8 exxeMeCcsa4YHo Uu3oasaeMoM
UHGhOpMaUUOHHOM yKa3zamerie «HauuoHanbHble cmaHoapmsbly. Coomeemcemayroulas UHpopMauus, yaeoomrie-
HUe U meKcmbl pa3Melljaromcs makxe 8 UHopMaUUOHHOU cucmeme obuieao nosb3o8aHuUss — Ha oguuuarsis-
HOM caume ©edeparnibHO20 a2eHmMemaa ro mexHU4eCKoMy pea2ynuposaHuro U Memposio2uu 8 cemu VIHmepHem

© CtaHgapTtuHdopm, 2010

HacTosawuii ctaHgapT He MOXKeT ObITb MOSTHOCTbIO UMW YaCcTUYHO BOCTNPOU3BEAEH, TUPaXKMPOBaH U pacnpo-
cTpaHeH B kKadyecTBe oduLnansHoro n3gaHns 6e3 paspeleHna $egepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NMPOBAHUIO N METPOJSIOTUM
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BBeageHue

OcCHOBHag 3agada BMopaLMOHHOIO KOHTPONA COCTOAHMA MaLLMH — NpeaocTaBUTe HEOOXoAUMYIO MHZPOpMa-
LIMIO O TEXHUYECKOM COCTOAHNM paboTatlolen MallHbl 4nd nocneayrollero TeXxHu4eckoro obcnyxmneaHuma. Co-
CTaBHOW YacCTbIo 3TOro nNpolecca sIBNsieTcs oLlleHKa BUOpaLUOHHOMO COCTOAHUS MalLWHBI B Nepuoa ee padboThl.
Llenb HacTosILLEro ctTaHgapTa — pacnpocTpaHeHWe XOpoLLOo 3apekoMeHa0BaBLLUNX cebst MeToaoB cbopa AaHHbIX
1N OLLeHKN BUDOPaLMOHHOIO COCTOSIHUS. B NpOTUBOMNONOXHOCTL NpoLleaypamM ANarHOCTUROBaHUS U MPUEMOYHbIX
MCMNbITaHUWM KOHTPOMb COCTOAHUA BKITIoYaeT B cebsa cOop AaHHbIX Ha BCeM nNepuode akcnnyataum MalluHbl, YTo
MNO3BONIAET COMOCTaBMNATL AaHHbIE, NOJTyYeHHbIE B pa3Hble MOMEHTLI BpeMeHW. [pn aTomM bonee BaXKHO 3HaTh He
Tekyllee BUopaUuUoHHOE COCTOSIHXWE MaLUWHbI, a USMEeHEeHUe 3TOro COCTOSHUA.

N3ameHeHna BMbpaLMOHHOTO COCTOAHNA 0ObIMHO OLIBAKOT BbI3BaHbI:

- "IAMeHeHWeM aucbanaHca BpallatoLmxcs YacTeu;

- U'BAMEeHEeHNUAMN B3aMMHOIO pacronoXeHUsa BpallatoLnXcs Banos;

- UI3BHOCOM WU NOBpeXaeHUEM NoALLUMNMHUKOB CKOJTIBXEHUSA U KaYeHUS;

- AedpeKkTaMun conpsikeHW, B TOM YUChe B 3yb4uaTbIX Nepegavax;

- pa3BUTMEM TPELLWH B OTBETCTBEHHbLIX 3NeMeHTax MallWH;

- paboTOW MaLLWHbI B NEPEXOaHOM PEXUME;

- BO3MYLLEHUSIMW B NOTOKE XXUAKOCTU rnapaBnmnyeckmnx MallunH;

- BO3MYLLEHUSMWN 3N1eKTPOMarHUTHOIo NONs B 3N1eKTPUYECKUX MallnHax;

- TPEHUEM ABUXKYLLUUXCSA YacTeu;

- ocnabneHnem mexaHndyeckmnx coeanHeHun.

NHpopMauma, nonydaemas B npotecce BUMOPaLMOHHOTO KOHTPOJSIA COCTOAHNA MaLLWUH, MOXET ObITb UCMNOMb-
30BaHa B LlensiX:

- 3alMTbI 000OpYAOBaAHUS,;

- MOBbILLIEHUA De30nacHOCTU 0bCnyXXMUBaroLLLEro nepcoHana;

- MOBLILLUEHUS KauecTBa TEXHUYECKOro obcnyXmMBaHUst MaLLWH;

- ObHapyXeHnda e eKkToB Ha paHHeW cTagnmn UX 3apoXXaeHud;

- NpeoTBpaLleHUsa onacHbIX NOJIOMOK MaLUMH;

- NpoANeHns cpoka aKkennyaTauuy MmallnH;

- yAydlleHUa KadecTBa paboThl MaLLKH.

N3mepeHus Bubpauuin B NpoLiecce KOHTPOMNA COCTOAHUS MaLLUH MOTYT ObITb Kak NPOCTLIMU, TaK U CNOXHbI-
MW, NPOBOAUTHLCS KaK B HEMPEPLIBHOM peXumMe, Tak U B PUKCUPOBaAHHbIE MOMEHTLI BpeMeEHW, 0gHaKo obLLAas Lenb
3TUX U3MEPEHNN OCTaeTCH HEU3MEHHOW — NMonyvYeHue TOUHbIX M HadeXXHbIX CBeAEeHUN 0 TEXHUYECKOM COCTOSIHUM
MaLLWHbI.

YCcTaHOBIeHHbIe HAaCTOALLUMM CTaHAapTOM MeToAbl U3SMEPEHNN COOTBETCTBYIOT COBPEMEHHOW NPaKTUKe KOH-
TPONS COCTOAHUS C NPUMEHEHNeM AaTUYMKOB MHEPLIMOHHOMO TUMA, a Takke AaTYMKOB nepemMelleHU DeCKOHTaKTHO-
ro Tuna. QaHako cneayeTt UMeTbh B BUAY, YTO B HACTOsILLLEee BpeMd NoyvaroT pa3BUTUE Apyrve NepcnekTUBHbIE
MeTOodbl OLIeHKU BUBPaLMOHHOro cocTosAHUA. OTCYTCTBME YIIOMUHAHUA O TaKMX MeTodax B HAcTosILLEM cTaHadapTe
He OOMMKHO orpaHnimMBaTh UX NPUMEHEHKE.

IV
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HAULUWUOHANBbBHBLIN CTAHOAPT POCCUUNCKOWN DPEOQEPALUUNMN

KoHTponb cocTOAHNA U AMAarHOCTUKa MaLLUUH
BUBPALIMOHHbLIU KOHTPOJIIb COCTOAHUA MALLUH

YacTtb 1

O6wue metoAabl

Condition monitoring and diagnostics of machines. Vibration condition monitoring.
Part 1. General procedures

Nata BBeaeHna — 2011 — 01— 01

1 O6nacTb NpMMeHeHUs

HacTtoqawunn ctTaHgapT ycTaHaBNMBaeT obLee pyKOBOACTRBO Mo NpoBeaeHUo naMmepeHnin 1 coopy AaHHbIX O
BNWOpaLVX MaLLKWHBI B LLeNSAX KOHTPOJA ee COCTOSIHUS.

HacToslwnmM cTaHOapTOM yCTaHOBMNEHbLI 00LLMe pekoMeHaaUnn B OTHOLLEHUNA:

- METOO0B U3MEPEHUN;

- 'AMEPSAEMbIX MapaMeTpoB;

- BbIDOpa AaTYMKOB BUBpaLnN;

- BblDOpa ToYEK N3MEPEHUN;

- CNocobOoB KpenneHus 4aTinkos BUbpaLnu;

- cbopa AaHHbIX;

- PEXMMOB PabOoThl MaLLWH;

- CUCTEM BUOPALMOHHOIO KOHTPONMS;

- YCTPOWUCTB (POPMUPOBAHUA CUTHana Bubpauni;

- cOeJMHeHUs ¢ ycTpoucTBaMKM obpaboTKkM curHana;

- HeNpepbLIBHOIO 1 NEPUOANYECKOTro KOHTPOMNS BUBpaLnn.

NamepeHua BubpaLn B LeNsiX KOHTPOMNS COCTOAHUA NPOBOAST Ha NOALLUUNHUKOBBLIX onopax Unu kopnyce
MallWHbI, @ Takke Ha ee Bpallarlmxca Yactax. Takne UsMepeHunst MoryT BbINOJTHATLCSA HenpepbiBHO UM B
donkcnpoBaHHbIe MOMEHTLI BpeMeHU. HacTodAlnK cTaHaapT ycTaHaBNMBaeT pekoMeHayeMble criocobbl M3aMmepe-
HUW KaK Ang HeNpepbIBHOMO, Tak U Ans nepnoguyeckoro KOHTPOSS.

HacTosdLwnn cTaHaapT pacrnpocTpaHAeTCAa TONbLKO Ha MeToabl BUDPALINOHHOIO KOHTPOMSI COCTOSIHUA MaLLWH.
3avacTyto Npwv NpoBegeHUU KOMMNITEKCHOro aHanmaa UCnonb3yiT U Apyrme MmeTodbl OLEeHKN COCTOAHUSA: TEMNNOBU-
OeHune, aHanna3 YyacTtul B Macne, oepporpadgpuio, aHanns nameHeHUsa skcnnyaTtauuoHHbIX NapaMeTpoB MallUHbI
(TeMmnepaTypbl, AaBneHust). KOHTpOoMnb COCTOSIHUSA Ha OCHOBE NapamMeTpoB HEBUDOpaLMOHHOW NPUPOoALI B HACTOS-
LLleM cTaHOapTe He paccMaTpuBaeTC.

HacToswnn ctaHgapT pacnpoCcTPaHSETCH Ha MaLLWHBLI BpallaTenbHOro AeUCTBUS, XOTS MHOTUE N3 PaCCMOT-
PEHHbIX METOA0B MOTYT ObITb MPUMEHEHbLI N K MallHaM Apyrux BUAOB, B YACTHOCTHU, K MallMHaM BO3BPaTHO-
nocTynaTeflbHOro AeCTBUA.

U3paaHune odunumnanbHoe
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2 HopmaTuBHbIe CCbINKU

B HacTodAlweM cTaHgapTe UCNOJIb30BaHbl HOPMAaTUBHbLIE CChINTKX Ha cneayollme ctaHaapThl:

NCO 1925 Bubpauna. banancuposka. Crniosapb (ISO 1925, Mechanical vibration — Balancing — Vocabulary)

NCO 2041 Bubpauwna, yaap 1 KoHTponb coctoaHua. Cnoeape (ISO 2041, Mechanical vibration, shock and
condition monitoring — Vocabulary)

NCO 7919-1:1996 Bubpauua. OueHka cCoCTOAHUA MaLLKWH No pe3ynbTtaTtam n3MmepeHn Bubpaunm Bpallato-
Lnxes sanoB. HacTb 1. Obwee pykoeoacTro (ISO 7919-1, Mechanical vibration of non-reciprocating machines
— Measurements on rotating shafts and evaluation criteria — Part 1: General guidelines)

NCO 10816-1:1995 Bubpauua. OueHka CoOCTOAHUSA MaLLWH Mo pe3yfibTatam U3MepeHit BuopaLnm Ha HeBpa-
Lwarmxca dactax. Hacte 1. Obuwee pykosoacTteo (ISO 10816-1, Mechanical vibration — Evaluation of machine
vibration by measurements on non-rotating parts — Part 1: General guidelines)

3 TepmMmuHbI U onpeaeneHun

B HacToswem ctaHgapTe nprumMmeHeHbl TepMuHbl no MCO 1925 n MCO 2041.
4 BWOpauMOHHbLIN KOHTPOMb COCTOAHUA

4.1 OOWwMe NonoXxXeHUs

KOHTpONb BUOpaLuK oCcyLLeCTBNSOT ANsl OUEHKN TEXHUYECKOTro COCTOSIHUA MallHbI B NpoLlecce ee Henpe-
PBIBHOIO ANNTENbHOro NpMeHeHns. B 3aBUCUMOCTIM OT BUAa MallUHbI 1 y3noB, noanexallux KOHTPOso, U3aMe-
PAIOT OAMH UM HECKONBKO NapamMeTpoB BUOpaLUuK C MOMOLLBH COOTBETCTBYIOLLUX U3MePpUTENBHBIX cucTeM. Llenb
N3MepPeHN — CBOEBPEMEHHO pPacno3HaTh OTKNOHEHUA COCTOSIHUA MaLLUWHBI OT HOPMarbHOTO, YTOObI BINMOTHUTL
KOppeKkTUpyoLlne AeUCTBUA A0 TOro, Kak AedpeKkThbl B pas3fnnyHbIX YacTaxX MallMHbI MPUBeAYT K yXyALIeHUo Kaye-
CTBa ee paboThl, COKpaLLEHWNIO CpoKa CNyXObl NN OTKa3y.

Hu)xe onmncaHbl HECKOMNbKO BMOOB CUCTEM KOHTPONSA COCTOAHUSA. B 3aBUCUMOCTU OT BUAAa MaLUWHBI, €€ CO-
CTOAHUA U APYrUX hakTopoB MOXET ObITh BblOpaHa ogHa U3 3TUX CUCTEM UIN UX codeTaHue.

4.2 CucteMbl BUOPALMOHHOIO KOHTPONSA COCTOAHUA

4.2.1 O6wme nonoxeHun

CUCTeMbl KOHTPOMA COCTOAHUS MOTYT ObITb CTaLMOHaPHLIMK, NoNycTalMoHapHBIMW N NpeaycMaTpuBaTh
MCMONb30BaHWE NOPTATUBHbLIX COOPLUMKOB AaHHbIX.

Bbibop BMaa cUCTEMbI 3aBUCUT OT:

- CTENEHU BaXKHOCTN MaLLUHbI;

- NOTEPb OT NMPOCTOA MaLLUMHbI;

- NOTEPb B CBA3U C HEUCTNPAaBHOCTLIO MaLLUUHbI;

- CTOMMOCTW MaLLWHBI;

- CKOPOCTU pa3BUTUA BO3IMOXKHbIX MOBPEXAeHUN;

- AOCTYMHOCTU MaLUWHbI AN TEXHUYECKOTro 0bCny>XKUBaHUA N peMOHTa (HanpuMmep, MalliHa MOXeT ObITb
yCTaHOBIeHa Ha aTOMHOW CTaHLUMW WX B APYroM yaaneHHOM MecTe);

- AOCTYNHOCTU TOYEK N3MepeHNI BUOpaLInm;

- 3o EeKTUBHOCTU CUCTEMbBI KOHTPOSIA (ANArHOCTUKN);

- pexxnma paboTbl MaLLWHbI (CKOPOCTU, NPOU3BOAUTENBHOCTH);

- CTOMMOCTU CUCTEMbI KOHTPONA;

- be3zonacHOCTU PaboThbl MaLLWHBI;

- BO3MOXHbIX BO3AEVUCTBUN Ha OKpYXKatoLLyto cpeay.

4.2.2 CtaunoHapHble CUCTEeMbl KOHTpONA

B cuctemax gaHHoOro Buga gatymky Bubpaunm, cornacytolimne yeunmTenu, yecTponcTea obpaboTkn N XpaHe-
HMA AaHHbBIX yCTaHOBNEHbI MOCTOAHHO. COOPp AaHHBIX MOXET OCYLLEeCTBNATLCA HEMNPEPLIBHO UMK Neprnognyecki.
OBbLIYHO Takne CUCTEMbI UCTMONb3VYIOT ANA A0POroCTOALLKMX NN 0C0D0 BaXKHbLIX MaLLMH, a TakKe B clydae CroX-
HbIX 3ada4 KOHTpoNs. Ha pucyHKe 1 nokaszaHa TUnn4Hasa cTalnoHapHaga cuctema, paboTtarollas B peallbHOM Mac-
LLITabe BpEMEHM.

2
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T

1 — MexaHu3m npueoaa; 2 — AaTHUK nepemMelleHnn Bana, 3 — oTMeTKa dasbl; 4 — Jart4vuk Ha onope; 9 — NpUBOOHOU MEXaHU3M;
6 — pagnanbHOE HanpabBneHue U3MEepPEeHUun; 7/ — OCEeBOEe HanpasBJIEHUE U3MEPEHUn; 8 — NPUHTEP; 9 — KOMNBLITEP € YCTPOUCTBOM
XpaHeHua gaHHblX, 710 — yCcTpoOUCTBO HPOPMUPOBAHNA CUrHAnNA

[TpumedaHune—Ha pycyHke nokasaH npumep TUNNYHOW CUCTEMbI KOHTPOISA. BO3MOXHBI Apyrne KoHurypa-
LMW CUCTEMbI KOHTPONA (Hanpumep, CUCTEMbI, rde €CTb MUKPOMPOLECCOP, YacTO UMEIOT BCTPOEHHOE YCTPOUCTBO Pop-
MUPOBAHUSA CUrHana nocne ero npeobpaszoBanns B UNPOBYLO hopmy).

PucyHok 1 — TunuyHasa ctraymoHapHasi cucTema KOHTPONsl B peanbHOM macwtabe BpeMeHN

4.2.3 NonyctaunoHapHbIe CUCTEMbI KOHTPONA

[lonycTaynoHapHble CUCTEMbI 3aHUMal0T MPOMEXKYTOYHOE MOSIoXKeHWe MexXxay cTalMoHapHbIMU U NepeHoC-
HbIMW cuctemMamu. ['lonyctaumoHapHble CUCTEMbI 0ObIMHO BKTHOYAOT B ce0A NOCTOAHHO YCTaHOBNEHHbIE AaTYKN,
K KOTOPbIM B ornpegeneHHble MOMEHThLI BpeMeHW NoaKovaoT COOPLLUMKU AaHHbIX.

4.2.4 lNNepeHOCHbIe CUCTEeMbl KOHT- 4 5
pona

[NepeHocHas cucTema KOHTPOSS BbIMOS- 3 6
HAEeT Te e PYHKLMW, YTO U cTauuoHapHas, 2 ’

HO MEeHee CnoXHa W, Kak npasuno, aelles-
ne. lamepeHusa B Takon cUcTeMe BbINMONHSA-
HOT NepnogmnN4ecki, B aBTOMaTUHECKOM PEXKN-
Me U BPYYHYHO C NOMOLWBLIO NEepPeHOCHOro
cbopLurKka gaHHbIX. TUNM4Hasa nepeHocHas
cucTemMa KOHTPONS NoKasaHa Ha pPUCYHKe 2.
Kak npaBuno, nepeHoCHbIe CUCTEMDbI
MCMONb3YIOT, YTODbLI BPYYHYHO 3anncbiBaTb
pe3ynbTaTbl UBMEPEHUU B 3apaHee yCTaHOB-
NTEHHbIX TOYKaxX Yepes 3aJaHHbIe UHTepBan.!
BpeMeHU (Heaento, Mecsau 1 7. 4.). [laHHble
ODbIYHO BBOAAT U COXPAHAIT C NMOMOLLLIO
opTaTABHOMO coopiuuka faHHbIX. [peaBapr- 5 _ oxanvam npusona: 2 — Touka uamepeHuii: 3 — otmeTka dasbl 4 —
TeJIbHbIN aHalln3 NPOU3BOAAT HENOCPE-  npuBogHOW MExXaHU3M, 5 — paguanbHoe HanpaBneHue uamMepeHuin; 6 — oce-
CTBEHHO B rnpoLecce obxoaa, a And NpoBe-  BOe HanpasneHue U3MepeHun; / — NpuHTep; 8 — KOMNbIOTEP C yCTPOU-
neHust yrny6neHHoro aHanmaa cobpaHHble CTBOM XPAHEHWUS [aHHbIX; 9 — kaHan CBtFISM C KoMmneiloTepom; 10 — nopTa-
NaHHbIE BEOAST B KOMMbLIOTED C NpeaBapy- TUBHBIN COOPLUUK AaHHbIX; 11 — naTyuk BUDpaunu
TenbHO YCTaHOBﬂeHHOﬁ nporpammoﬁ NX O00O- PHC}/HOK 2 — Tunn4yHas NnepeHoCHad cncrtemMa KOHTPOIA

PabOTKW.

4.3 COop AaHHbIX

4.3.1 O6Wwme nonoxeHuUnN

CB0op AaHHbIX MOXKET OCYLLECTBIIATLCH B HEMPEPLIBHOM PEXUME UNK nepuoandeckn, a obpaboTka gaHHbIX
— MO HAaCTYNeHNKN Kakoro-nbo cobbiTUa K Yepes onpeaeneHHble MHTepBanbl BDEMEHN.
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4.3.2 HenpepbIBHbIN cOOp AaHHbIX

B cuctemax HenpepbIBHOrO cbopa AaHHbIX AaTYMKKM BUOpaLUuM yCTaHOBIEHbI CTALMOHAPHO B KIMHOYEBLIX
TOUYKax MallnHbI (CM. PUCYHOK 1), a pe3ynbTaThl UBMEPEHUA 3anUChIBAKOT U COXPAHSIIOT B HENPEPLIBHOM peXume
B Npouecce paboTbl MalLlWHBIL. g nepeknioyeHUda KaHanoB MOXKET ObITb UCNOJTIb30BaH MYITbTUMINEKCOP, CKOPOCTh
MYNbTUNNEKCUPOBAHUSA KOTOPOro ACJIKHA ObITh A0CTaTOYHO BbICOKOW, YTODLI HE NPONYCTUTL BaXKHbLIX U3MEHEeHUI
B XapakKktepe Bubpaumun. JaHHble MOryT ObITb NoABEPrHyTbl 00paboTKe B LUMPOKUX UITK Y3KUX NOJ1ocax YacToT Ans
X MocneayoLLero cpaBHeHWs ¢ pesynetTataMmuy npeablayLmnx namepeHun. Ecnn B cucteme yctaHoOBMNEH YPOBEHDL
NPELOYINPEXIAEHWE, To onepaTtop nMmeeT BO3IMOXHOCTb CBOEBPEMEHHO OTpearnpoBaTh HAa UBMEHEHWE XapaKTe-
pa BUOpaLmMK MaLLKHbI (Kak B CTOPOHY MNOBbILLEHUS, TaK U NOHWMKEHUS) N 00PaTUTLCHA K COOTBETCTBYHOLLMM MpoLe-
aypam anarHocTmpoBaHuA.

CucTtemMa HenpepbIBHOTO cbopa AaHHbLIX MOXET ObIThb YCTAaHOBNEHa B HenocpeacTBEHHOW ONN30CTHU OT Ma-
LLUWHBI AN UCNOJSIb30BaHUA 00CNYyXXMBaKOLLMM NMepcoHanioM, HO MOXeT Takke nepeaaBaTth AaHHble B yaalleHHbIN
LeHTp cbopa 1 aHannsa nHgopmauun. OgHUM U3 oHeBUAOHbLIX NPEUMYLLECTB TakoW CUCTEMBbI SIBITAETCS BO3MOX-
HOCTb OLIeHKW COCTOSIHUSI MaLLWHbI B peanbHOM MacLLTabe BpeMeHu.

B aBTOMaTU3NPOBaHHBLIX CUCTEMaX cOopa U aHann3a gaHHbIX gaT4ynKn BUOpaLnMK 3aKpeneHbl Ha MallHax
MOCTOAHHO, KaK B cTalMoHapHbIX cucTeMax KoHTpons. MIHgopMauuio perucTpupyoT U COXPaHAT B aBTOMaTYeC-
KoM pexume. [locnegHne nNo BpemMeHn NnosiydeHna AaHHble CpaBHUBAKOTCA C NpedllecTBYLWNMN C Lenbio onpe-
aennTb, He npesBbilleH nu ypoeeHb NPELOYIPEXOEHUE.

PelleHne 0 HEOOXOANMOCTU UCMONb30BaTh CUCTEMY HEMPEPLIBHOIO cbopa gaHHbIX cneayeT NPUHUMAaTL C
y4eTOM BceX (pakTopoB, nepevncneHHbix B 4.2.1.

4.3.3 Neprnoagnyecknun co6op AaHHbIX

[eprnognyecknii coop AaHHbLIX MOXET DbITh OCYLLIECTBNEH C MOMOLLLIO Kak CTaUuUoHapPHLIX, Tak U NepeHoc-
HbIX CUCTEM KOHTPONSA. B cTauMoHapHbLIX CUCTEMAaX 3TO MOXKET ObITh pean3oBaHO B aBTOMaTUYECKOM pexmume ¢
MCcnonb3oBaHWEM MynbTUNNekcopa. B 3ToM cnydae Bce KaHanbl nepegavu gaHHbIX KOMMYTURYHOTCS Mo ovepeau
C YY4ETOM MaKcumManbHO gONYyCTUMOro nepuoga oXXnagaHus. XoTd cuctema npoBoguT MsMmepeHnsa HenpepbIBHO,
KOHTPOIMb BUOpaLMK B KaXKO0oW TOUKe OCYLLECTBNAETCS B onpeaenieHHble UHTepBasbl BpeMeHU, ANUTeNbHOCTb
KOTOPbIX 3aBUCUT OT YMCNa KaHaloB 1 BpeMeHU nepedavn gaHHbIX No ogHOMY KaHany. Takne cuctemMbl MHorga
Ha3bIBAOT CKAHUPYHOLLUMN.

Ecnu ycTaHoBKa cTalyMoHapHOW cUCTeMbI ANd MallHbl NpU3HaHa HeuenecoobpasHou, To And cbopa aaH-
HbIX MUCMONb3YIOT NepPeHOCHbIE CUCTEMBI, KOTOPbIE B DONBLLUMHCTBE cryvyaeB npurogHel Ana neprnoanvyeckoro KoH-
TPONA COCTOAHUS.

4.4 [NporpaMmma KOHTpONSA COCTOAHUA MaLUUH

[locne BbIOOpa MaLLWH, noaneXallnx KOHTPOMNo, U Baa N3MEPUTENbHOW CUCTEMBI, MONE3HO COCTaBUTL
nporpaMmmy KOHTPONA COCTOAHUA. TUNM4Hasa bok-cxemMma Takou nporpamMmmel NokaszaHa Ha pUcyHke 3. B KoHKpeT-
HOW cUTyaLuunmn bnok-cxema MOXeT ObITe CKOppekTUpoBaHa ¢ y4eToM 0CobeHHOCTEN MaLlUHbBI U N3MepUTEeNbHOW
CUCTEMBI.

COop BUOpaLMOHHbLIX AaHHbLIX ACTKEH CONMPOBOXAATLCS oncaHneM pexuma paboTbl MallWHbI (CKOPOCTD,
Harpyska, Temnepartypa 1 7.n.). OnucaHne gomkHO BKNoYaTh B cebs, No MeHbLUEN Mepe, CBEAEeHUS 0 YacToTe
BpaLleHns Bana (B MUH ') U NapamMeTpax, XapaKTepuayroLLMX Harpy3ky (MOLLHOCTb, XapaKTepUCTUKN MOTOKa K-
KOCTW WNW rasa, gaBneHue), HoO MOXET coaepKaTh U 3HaYEHUA APYIrnX aKCnnyaTaLuMoHHbIX NapamMeTpoB, KOTopbIe
MOTYT BITMATbL Ha U3MepsaeMyo BUbpaLuio.

B obLem cny4vae npu cobope gaHHbIX HACTOATENBEHO pekoMeHayeTCcda nogaepXXneaTh, HACKONbLKO 3TO BO3-
MOXHO, NPUONN3NTENBEHO OOHU K TE XXe HopManbHble yCNnoBUS paboThl MalLWHbI, YTODOLI 0becnevnTb CONoCTaBU-
MOCTb pPe3ynbTaToB U3MepeHnn. ECnn 3TO HEBO3MOXKHO, TO HEODXOANMO TOYHO 3HATEL paboyvne napamMeTpbl MaLlu-
Hbl, YTOObLI AaTb 3aKIlOYEHNE O BO3MOXKHbIX NPUYMHaX U3MEeHEHUS XapaKkTepa Bubpauun.

[ToCcKONbKY KOHTPOSb COCTOAAHNA BKNoYaeT B cebd HabnoaeHWe 3a TpeHaoM BUbpauunm ¢ onpegeneHnem
CKOPOCTW U3MEHEHNA NapaMeTpoB BUOpaLuK co BpeMeHeM, TO 0CoDeHHO BaXKHO, YToDLI paboune ycnosus, npu
KOTOPLIX MONy4YeHbl AaHHble nocneaoBaTesibHbIX U3MepeHUIn, ocTaBalINCb HEU3MEHHBIMIW, Tak Kak TONbKO B 3TOM
cnydae BbiBo4 00 M3MeHeHWN napamMeTpoB BUOpauun dbyaeT 4OCTOBEPHBLIM. Y Hacoca, Hanpumep, napameTpbl
BUOpauUuM MOTyT BeCcbMa 3HauYMUTEeNbHO pasfindaTeCcs B 3aBUCUMMOCTU OT Harpysku. INoatomy Heobxogmnmo cre-
ONTb, YTODOLI U3MEeHeHWe XapakTepa Bubpauum npy nameHeH1Un paboymnx yCrioBU He BbINIo OLUMDOYHO NMPUHATO 3a
npogaBieHNE HEUCTIPaBHOCTMN.

HeT HeobxoamMMoCTK B NnogaepKaHm Hen3aMeHHbIM MHTepBaa MeXxay AByMA nocneaoBaTesbHbIMU U3Me-
peHnaMU. Kak nokasaHo B 7.3, ero ANMMTeNbHOCTb 3aBUCUT OT TeKYLLEero COCToOAHUA MallHbI.

B 3aBUCMMOCTW OT CNOXHOCTU KOHCTPYKLMU MaLLUWUHbI U Lenen N3MepeHN MOXeT oKaszaTbCH NoNe3HbIM
cobupaTb AaHHble 0 BUOpauuu Ans pasHbiX yCNoBUKX ee paboTbl. Hanpumep, ecnv B Ka4eCTBE BO3MOXHbIX Ae-
doeKkTOB nNpeanonaratoT gucbanaHc, TpeHue, TpeLlHY Ha Bany WU ero rnpeLeccuto, To pekoMmeHayeTcst U3MepaTh
BMOpaLnto Ha nepexodHblX pexxmmax paboTel (HanpumMmep, BO BPEMS pa3roHa 1 Bbibera).

4
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AHanNu3 AaHHbIX SKCNNYaTaLuK

TUNUYHbIE BUObI OTKA30B

S heKkTMBeH nn
BUBPaLINOHHBIN KOHTROMb
COCTORHUAT

HeT

BribpaTh Apyrue MeTonbl KOHTPOMNS COCTORHUS

BoI®paTh TOUKK KOHTPONs
UNU MPUMEHATE NNaHOBO-NpeaynpeauTenbHOe

TEXHUYECKkoe 0bCryKMBaHNE

[TpoBecTn NpedeapUTENbHbIE
namepeHus Budpaumnm

LLiInpokononocHas CneyuanbHble
BUBDALUS BbiOpaTh MeTodbl
MeToq BUBPaLIMOHHOTD
KOHTPONA

YaCTOTHRIA aHanua

OnpenenuTb N3mMepsaeMsIi Onpenenuts U3MEPREMYK
napamMmeTp CNEeKTPanbHYI XapakTepUucTUKy
BoiOpaTth cpencres OnpenennTb OCHOBHbIE
U3MepeHUin 4aCTOTHLIE COCTaBMNAOLLNE

Onpenennte MeTogbl
obpaboTku U cpencTBa
MamepeHni

[ IpoBEeCTU U3MepeHns ans ocnpeieneHns 6ascBoro YROBHA

M3mepuTb yposHU BUOPaELUK, NPEBbILLEHNE KOTOPbIX

TpebyeT NPUHATUA crelnanbHbIX Mep

BeIMONHSATE NPOrpaMmy KOHTPONA COCTOAHUS
[Tpu HECBXOONMOCTH

nepecMoTpeTb KpuTepuu npesbilleHWe YPOBHS
UamMeHeHuss BuBpauuu NMPEOYTIPEXOERWVE nnu

N OCTAHOBa NO NOMYyYEeHHBIM JHa4UTENbHOE U3MESHEHUE
[aHHBIM BuSpaumn?

EcTe

NpeBbILLEHNE YPOBHS
OCTAHOB?

OCTaHOBUTL
MaLLUHY

N3BECTUTE COOTBETCTBYHOLLUIA
nepcoHan
[1ooBECTU aHann3 gaHHbIX

BbiNONMHWUTL AMarHOCTUPOBaHUE
[poBECTU PEMOHTHbIE paboThl

Onpenenuts
HOBbIN Da30BbLIN
YPOBEHDB?

HeT

PucyHok 3 — bnok-cxema nporpammbl BUDPALNOHHOIO KOHTPOIA COCTOSIHUA
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5 N3mepeHun

5.1 OowWwmne nonoxeHus

B HacTodallem pasgene npvBeaeHbl cBeaeHUd o BUagax UsMepeHnUin 1 naMmepseMblX napamMmeTpax Bubdpanuu,
KOTOPble UCMNOJIb3YIOT B LeNAX BUOPpaLUUOHHOIO KOHTPOMNS COCTOAHUA. TUNUYHbIE cBeaeHNUA O MallUHe U PerncTpu-
pyemMble gaHHble nNpuBegeHbl B NpunoxxeHnn B.

5.2 Bugbl namepeHun

5.2.1 O6Lwune coobpaxeHUs

OBObIYHO UCNONB3YIOT U3MEPEHUS TPeX BUOOB:

a) U3MepeHUsa BUOpaumm Ha HeBpallatoLLMXCa YacTax MallnHbI (Kopnyc NoALUnnHUKa, Kopnyc MaLlUHbI UM
ee onopa);

D) n3MepeHusa nepemelleHN poTopa OTHOCUTENBHO HEMNOABMKHBIX YacTen (NoAaLLMUNMHKUKA UK Kopryca Ma-
LLIWHbI);

C) U3AMepeHUa abcontTHOW BUOpaLInK BpalLLaloLLKMXCsl YacTel MallHBbI.

[1pn n3amepeHun BnbpaLnn Ha HeBpallakLMXca YacTsax MallWHbI ANdA oUueHKU BUOpaLMOHHOIo COCTOAHUA
OObLIMHO UCMONL3YIOT cpeaHekBagpaTUYHoe 3HavYeHWe CKOPOCTU, 3a4acTyo coveTad 3TO C U3MepeHUaMU cpeaHe-
KBagpaTWU4YHbIX 3Ha4eHn yckopeHns n nepemelteHumst (cm. MCO 10816-1). Ecnun BubpaLnst HOCUT NpenmylLLe-
CTBEHHO rapMOHNYECKUI XapaKTep, TO MOryT ObITb Takke M3MepeHbI MUKOBOE 3HaYeHNEe UITX pasMax nepemellle-
HIS.

[ns KOHTPONA COCTOSIHUA BbICOKOODOPOTHLIX MaLLWH (3ybYaTthIX nepenay) n MalliH ¢ NOALLMNHUKAMK CKOSb-
XXEeHUA YacTo UCMONb3YIOT U3MepeHUda MMKOBOIO YCKOPEeHNA B codeTaHU co cpeaHekBagpaTUiHbIM 3Ha4YeHUeM
CKOpoCTW. B nocnegHee BpeMd BCce Yalle NCNOoNb3YIT U gpyrue, bonee CrioXkHble MeTodbl OLEeHKN, MO3BOJIAI0-
LLIMe NnonHee Ucnonb3oBaTh MHAdOpMaUUo, cogepkallyrocda B cUrHane smopauui.

ADCOJOTHbIE U OTHOCUTENbHbIE NepeMelleHNUd BpallaroWwmMxcs YacTen onuckiBatoT ¢ UCMONb30BaHUEM MNa-
pamMeTpoB nepemelleHunsa, onpegeneHHsix B MCO 7919-1:

- MaKCUMalbHOro OTKNOHEHNA OCK BaJla OT CpeHEero rno BpemMeHu noJIOKeHUsa S .

- pazaMmaxa nepemMeLLeHunsi B HanpaeneHun U3BMepeHnn S, .

U ToObLI NpaBUBEHO MHTEPNPETUPOBATEL pe3ynbTaThl NOSTyYEeHHbIX U3MepeHUn, HeobXxogMMO TOYHO 3HATb, Ka-
KOW UMEHHO napamMeTp nepemMelleHns Obin n3mepeH.

CneagyeT OTMEeTUThL, YTO cTaHaapThl [3] — [6] v [7/] —[11] ocHOBaHbLI Ha U3aMepeHUaxX BUOpaLun B LLUMPOKOW
nonoce Yyactot. OgHako npoLeaypbl KOHTPOSIA COCTOAHUA MOTYT BKIMoYaTh B cebsa U gpyrie MeTodbl UamepeHni
M aHannia, Takne Kak:

- cNeKkTpanbHbIM aHanums;

- pUNbTPAaLNIO;

- aHann3 BpeMeHHOW oopMbl cUrHana 1 opouT ABMXKEeHUS ToYeK MaLLUHbI;

- BEKTOPHbLIN aHanns, yduTbiBarOWMM aMmnnnutyay 1 doasy YaCcTOTHbLIX COCTaBNALLUX;

- aHanun3 orndaroLler BbICOKOYaCTOTHOro curHana.

5.2.2 TOYKMN uaMmepeHMn BUbGpayun

MecTa ycTaHOBKU A4aTYUKOB BUDpaL MK 3aBUCAT OT 0CODEeHHOCTeN MaLllUHbI U U3MepPsAeMbIX NapaMeTpOoB.
[pexae, yem onpegennTb TOMKU N3MepeHU, HeobXoanmMo 3agaTh U3MEPSIEMbIN NapaMeTp, KOTOPbIN MOXKET Xa-
pPaKkTepun3oBaTh:

- abCONTHY0 BUDpaLno Ha Kopnyce MallUUHbI;

- BUOpauuo poTopa OTHOCUTENBHO KOpnyca;

- MONOXeHWe Bana OTHOCUTENBHO Kopnyca npu paboTe MallUHbI;

- abcontoTHYO BUBpaL o Bana.

OBbIYHO pekoMeHayeTCda ycTaHaBNMBaTh AaTyMKM Ha NoALWWNHUKOBLIX onopax Unu psaom ¢ HUMK. OgHako
NoNe3HoM MOXKET oKka3aTbCd YCTaHOBKA AaTUYMKOB M B APYrnx MecTax, ocobeHHO ecni 3TO 0byCcnoBNeHO NpakTy-
YeCKUMU COobparkeHUAMK U NOoAKPenSIEHO ONbITOM HabnogeHW 3a paboTon gaHHOW MaLlWHbI, HanpuMmep:

a) B TOUKax, rae Hanbonee BeposATeEH MakCUManbHbIWM YpOBEHb BUOpaummn (Hanpumep, nocepeanHe npome-
XKYTOYHOIO Bana KpynHou razoTypbuHHOW YyCTaHOBKW);

D) B TOUKaxX HAUMMeHbLLEro 3asopa Mexay ABMKYLLMMUCA U HENOABWXHBIMU YacTsMK, rae Hanbonee Bepo-
ATHO UX CONPUKOCHOBEHHKE.

[aTtynku cneagyeT ycTaHaBnMBaTbh TakuM 00pa3oM, YTOObI UX M3MepUTEeNbHbIE OCU coBMagalu ¢ Hanpasne-
HAAMW, B KOTOPbIX BO3MOXXHa BEPOATHOCTEL paHHero obHapyXeH1da HecnpaBHOCTU MakcMMalbHa.

5.2.3 Toukn uamepeHun BMbpaumm gna MallunH pasHbiX BUOOB

B Tabnuue A.1 npunoxeHusa A ykasaHbl pekoMmeHayemMble Hanbonee MHOPMAaTUBHbIE TOUKN YCTaHOBKM
OaTyYMKOB BMOpaL M Ang MallyH pasHbiX BUAOB. [JaHHble Tabnuubl A.1 oXBaTbIBaKOT TONLKO U3MepeHNs1 BUDpaLnu
Basna BONM3n NoaLLUUMHUKOBLIX OMNOP.

s
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5.2.4 UneHTUdpnKaLmMa nonoXxXeHUA gaTyuka Bubpaymn

MecTononoXeHue 1 opueHTauna gatymka suopaumy goJ1KHbI ObITh YKaszaHbl Tak, 4ToObl MOXHO ObINo obec-
NeyYnTb TOUHYIO YCTAHOBKY AaT4ykMKa npu nocneaylowmx namepeHusix. BaxkHo ycTaHOBUTL eAWHO0bpasHoe 0b0-
3Ha4vyeHue Touek namepeHun. [Nprnmep cornalleHnsa ob obo3HavYeHUM NONOXKEHUS AaTuMKa BUOpaL M U ero opueH-
Tauun npyuBeaeH B npunoxeHun D.

5.2.5 NamepeHnAa Ha HeBpaLlaKLWUXCA YacTAaX

CtaHgapTthl [/] — [11] ycTaHaBnMBalOT MeTOAdbl U cpeacTBa OLEHKM COCTOAHUA MallWH pas3HbIX BUOOB NO
cpeaHeKBagpaTUIHOMY 3HAYEHUIO CKOPOCTU (B MM/C) KaK NpeanoyTUTeNsHOMY napameTpy Bubpaumn. MamepeHus
MOTYT ObITb NMPOBeAeHbI C UCNOMb30BaHMEM AaTuMKa CKOPOCTU UMK akcenepoMeTpa ¢ nocnegyrolmnm MHTerpupo-
BaHMeM cUrHana.

[1na mallnH ¢ ropu3oHTanbHbIM pacnofio)XeHnemM Bana BUbpauuio N3aMeparoT Ha Kopryce U onope noa-

LLUMNHKKA, KaK NoKasaHo Ha pUcyHke 4. TOYKM M3MepeHUM Ana MalluH ¢ BepTUKanbHbIM pacnosioXkeHnem sana
MoKasaHbl Ha PUCYHKE 5.

Y Y

X — ropusoHTanbHoOe HanpasneHune, Y — BepTuKanbHOe HanpasneHue, Z — OCeBOe HanpaBneHue

PucyHok 4 — CxemaTtnyeckoe nsobpaxeHmne TUNUYHbIX MECT YCTAHOBKM AaT4YMKOB BMOpaLMM HA MalLWHE C FrOPU3OHTalb-
HbIM PacnonoXeHWem Bana
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PucyHok 5 — Cxemartu4veckoe n3odpaeHne TUNnnYHbIX MeCcT YCTAaHOBKU 4aTYUMKOB BUOpaLMKM HA MalUMHE C BEpPTUKAaIb-
HbIM PacnonoXeHnem Bana

5.2.6 NamepeHnAa Ha BpaLwjarwLwmxcs Banax

5.2.6.1 0ObLne nonoxeHns

Kak onpegeneHo B UCO 7919-1, npeanovtuTeNsHBLIM NapaMeTpoM NpU N3MepeHn BubpaLln Bana siBNsieT-
cA nepemelleHne. Hmke onncaHbl pasnuyHblie TUMbl 4aTYnKOB U CNOCODLI MX YCTaHOBKW. Ha puUcyHkax 6—38
noKasaHbl Takke YCTPOWCTBa cornacoBaHusi M 0bpaboTkn curHana (cm. 5.2.8).

[Tpnumeyvanune—OcobeHHOCTN 06PaAbOTKM M aHaNM3a curHana v NpeacTaBneHns 4aHHbIX pacCMOTPEHbI B [25].

5.2.6.2KonebaHna Bana oTHOCUTENbHO NoALLUMHUAKOBBLIX ONOP
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CtaHgapTel UCO 7919-1 n [3] — [6] ycTaHOBUNK MeToAbl U cpeacTBa U3MepeHn nepemMeLleHNIA Bpallato-
LLlerocsi Bana MalluH pa3HbIX BUAOB B LUMPOKOW NOS10Ce YacToT.
OTHOCUTENbHLIE NepeMeLLeHNs NPeanoYTUTENBLHO U3MEPSTE C UCNONIb30BaHNEM ABYX AaTUYMKOB DECKOH-
TAKTHOrO TMNa, YCTAaHOBIMEHHbLIX B OQHOW NMonepeYvHor NIOCKOCTY Bana Tak, YTobbl nony4aTtk paguanbHbele Koneba-
HWA Bana Unu apyroro BpatlatoLllerocst sneMmeHTa MmallnHbl OTHOCUTESTbHO ee HEMOABWMKHOMN YacTU. TUMUYHBLIN

npUuMep yCTaHOBKK NpuBeaeH Ha PUCYHKe 6.

Ha kaxkgon nogLnnHMKOBOUW ornope gaTynky yctaHaBnMBatoT NepneHguKynapHo gpyr K Apyry BHYTPW Noa-

LUMMHWKa UKW KaK MOXKHO Brinke K HeMy. B psige cnyya-
eB, Hanpumep, 4ns MallnH ¢ TMOKUM BalloM, U3MepeHUs
LenecoobpasHo NPOBOANTL U B APYINX KPUTUYECKNX TOY-
Kax.

B ntobom crny4vyae mecTta yCTaHOBKW 4aTYNKOB Chne-
ayeT BblOUpaTh Tak, YTobbl MaMepsaemMasd Bubpauuna dbina
YyBCTBUTESIbHA K pa3BMBaeMbIM MalLLUUHOW ANHaMUYEC-
KUM cunam. XoTd yrnoBoe NonoXeHne AaTynKoB He UMeeT
NPUHLUMNUaNbHOMo 3Ha4YeH1s, 0ObIMHO UX pacnonaratoT B
BEPTUKANBHOM U TOPU3OHTaNbLHOM HanpaBleHUAaX UNn
nog yrnamm £45° oTHOCUTENBHO BEPTUKANBLHOIO U ropur-
30HTaNbHOro HanpaBnNeHW B 3aBUCUMOCTU OT yaobCTBa
aocTyna K Bpawlarwolwemyca sany. ['pu namepeHnax sme-
CTO Napbl 4aTYNKOB MOXKXHO UCMONb30OBaTL OANH AaTuuK,
ecln U3BeCTHO, YTO OH cnocobeH obecnevnTb OOCTaTOu-
HY0 MHGpOPMaLMIO O COCTOAHUN MaLLUMHBI. OgHaKo B 3TOM
cnydae psia MeToaoB aHanmaa (Hanpumep, NocTpoeHne
opOUT ABUMXKEHWUSA Bana UNmn namepeHune S,..,) He MOXeT
ObITb MPUMEHEH.

5.2.6.3 AbcontoTHas Bubpauuns sana

MallnHblI HEKOTOPLIX BUAOB, HAaNpUMep, ¢ nogaT-
NMBOW ONOPOW poTopa UK ¢ TMOKUM POTOPOM, a TakkKe

) 4

1 — ycTpouctea pOpMUPOBAHUA OAHHBLIX, 2 — K YCTPOUCTBY
obpaboTkn JaHHbIX; 3 — OOMONMHUTENBHBIE NOMNOXEHUA OATHU-
KOB, 4 — Ban, 9 — garvukn nepemelteHna BeCKOHTAKTHOro

TUIA

PucyHok 6 — Cucrema namepeHnm OTHOCUTESbHbIX KO-
nebaHmn Bana ¢ Ucnonb3oBaHNEM OaTUYUKOB NepemMeLLe-

HUA DEeCKOHTaAKTHOro Tuna

MaLLWHbI, paboTatoLLne B6n3n YacToTbl COBCTBEHHbIX KonebaHni poTopa, MoryT noTpeboBaTth NpoBeAeHNs N3Me-

peHnn abcontTHOU BUDpaLun Bana.

[Tprmepbl cuctem namepeHna abcontoTHOM BUOpaUuy Bana nokasaHbl Ha pUCyHKax 7 1 8.

1 — ycTpouctea POpMUPOBAHUA OAHHbLIX, 2 — yOaneHHoe CpefcTBO Cuu-

2

..\‘

|l'
|

1 — ycTpouctea HopMUPOBAHUA OAHHBLIX, 2 — K

TbIBAHUA pe3yNbTaTOB U3MEPEHUN;, 3 — OONONHUTENBHBLIM BbIXOO OANA  YCT- YCTPOUCTBY 0DOpaboTkm OaHHbIX, 3 — Ban, 4
POWUCTB 3anucu U aHanui3a fJaHHbiX, 4 — Ban;, 5 — JaTyuKkn nepemeLleHuns wyn, & — JaTyMKM  UHEePUMOHHOro tuna, 6 —
DECKOHTAKTHOrO TuUna; 6 — JaTYMKUM  WMHEPUMOHHOro Tuna; 7/ — Kopnyc KOPNYC MaLLUUHbI

MaLLUUHbI

PucyHok 7 — Cuctema namepeHnmn abcontotTHOW (OTHOCUTENNBHON)
BUOpaumm Bana ¢ garimkamm 6ECKOHTaKTHOrO U MIHEPLUWMOHHOIO TUMNOB

THMa

[MpeanovTUTENLHLIM SIBNAETCS codeTaHne AaTYUKOB MHEPLIMOHHOTO N DECKOHTaKTHOro TUMOB, Kak Nokasa
Ha pUCyHKe 7. XOTS B HEKOTOPbIX Clydadax MOXeT ObITb UCNOJIb30BaH U KOHTaKTHbLIX AaTYUK-LLYM, NOKa3aHHbIN

PUCYHOK 8 — Cucrtema namepeHuin abcontor-
HOW BuMbpauum Bana ¢ UCNofib30BaHUEM TMPU-
XUMHbBIX WYNOB C gaTtyMkaMmu WHEPLUMOHHOro

HO

Hdl
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pUCYHKe 8, cneayeTt UMeThb B BUAY, YTO AaHHLIM MeTod UMEET orpaHUYeHns no gnanasoHy 4acToT U He crocobeH
0aTb UHpOPMaLIMIO O padnanbHOM NONIOXKEHUN Bana.

5.2.7 YrnoBasi BUbpauus

[TOCTOSIHHBIN KOHTPOMNb YTNIOBOW BUOpaL BanoB MallH BpallaTenbHOro AeUCTBUA peako UCNoNb3yT Ha
npakTuKe, ogHako cregyeT oXunaaTh, YTo AaHHbIM MeToa byaeT nonydvaTtk Bce bonblUee pacnpocTpaHeHne, 0Co-
OeHHO AN MaLlWH C MPUBOAOM NepemMeHHOro Toka ¢ UaMeHdalLencst HacToToU BpalleHud. B HacTosdlee BpemMs
n3MepeHue yrinoson BudbpaLmm obbIMHO NPOBOAAT B UCCegoBaTeNbCKUX Lendax Ha orpaHU4YeHHOM YMCe 3Hepro-
arperaToB A5 BbISABJIEHUSA 3aBUCUMOCTU 3TOU BUOpaUUK OT KonebaHUM HanpsiKeHUd B anekTpoceTu. ['1pn 3ToM
HabnogalT BO3HUKHOBEHWE YIIIOBOW BUDpaLUUKY Bana TypboreHepaTtopa B OTBET Ha nepexodHble NpoLecchl B CeTH
(PE3KUKW CKaYOK HanpsPKeHNN, KOPOTKOE 3aMblKaHWe N T. A.), a TakXke B pe3ynbTaTte NOCTOSAHHO AeWCTBYIIOLLEro
BO3MYLLEHNS (HAaNpUMep, U3-3a HECUMMETPUU NUMHUK 3neKkTponepeaauy).

[1na KoHTpoONA yrnoBoW BUOpaL M Bana UCMONb3YHOT crieuanninpoBaHHOe U, Kak NpaBUno, AOPOrocTos -
LLilee KOMMNbTEPU3npoBaHHoe cbopyaoBaHue, C NOMOLLBH KOTOPOro Nno pesyrnbTaTtam NnoflydyeHHbIX U3MepeHUA B
HEeCKONbKNX ToUKax TypboreHepaTopa oUeHNBAaIOT YCTanoCTHY AONTOBEYHOCTL Hanbonee OTBETCTBEHHbLIX 3/e-
MEHTOB MaLLWHbI (CM. Takke pazgen C.3 npunoxeHus C).

N3mepseMbIiM napameTpoM yrinoBon Bubpaunm obbIMHO SIBASIETCA YrnoBasa CKopocTh. [Ans namepeHmnin nc-
NoNbL3YOT crnegyolme CUCTEMDI:

- YCTaHOBJ1EHHbIA Ha cBOOOAHOM KOHLLe Bana Topcuorpady, KoTopblv MUSMepSIET YINOBYHO CKOPOCThL Koneba-
HUIA. INns nonyvyeHna aMmnnnTyabl yrnoBOro nepemMelleHus BubpauoHHbIN CUrHaN MOXET ObITb NOABEPTrHYT UHTET-
PUPOBAHUIO;

- yCTaHOBNeHHOe Ha CBODOAHOM KOHLIe UNU nocepeanHe Bana 3ybuyaToe Kolieco B CoOYeTaHUU C 3MEKTPO-
MarHUTHbIM AaTYUKOM, 3aKpenseHHbIM Ha HEMOABWXKHOW YacTy MallWHbl. C gaTyMka nocTynaeT curHan MrHOBEH-
HOW CKOPOCTK KonebaHuK 3ybvaToro Koneca, npecbpasyemMbl B YroBble nepemMeLlleHUs;

- YCTAHOBNEHHLIM Ha CBODOAHOM KOHLLEe NN nocepeanHe Bana AUcK ¢ paananbHbIMU OTMETKaMU B coYeTa-
HUW C ONTUYECKUMIW daTynKamMu, KOTopble N3MepaoT MIHOBEHHYHO CKOPOCTE U dpasy NpoxXoaaLllunx oTMeToK. CUr-
Han npeobpas3yloT 4nd noflydeHnd yrnoBoro nepemMelleHuns;

- TeH304aTuMK, YyCTaHOBJTIEHHbIN Ha Bany ANd HenocpeaCTBEHHOIO U3MepeHUs nepemMeHHOU CoCTaBNsAoLLEN
aedopmMaL i KpyHeHUs:;

- NasepHble U3MepPUTENbHbIE CUCTEMBI.

UToDbI NepecunTaTh AaHHbIE, NOJTIyYeHHbIe B TOYKEe YCTAaHOBKM AaTyuKa, B NapaMeTpbl KonebaHuv B Apyrnx
TOYKax Bana, HeobxoanmMo nNpMMeHeHe COOTBETCTBYOLLMX MaTemMaTndyecknx mogenen. ObbIYHO NpeobpasoBa-
H/e pe3yNibTaTOB U3MEPEHUN B OLEHKU HAaNpsXKeHUN N YCTalnoCTHLIX XapaKTepUCTUK TpebyeT NpUMeHEeHUS CIoX-
HbIX aHaNUTUYECKUX aNroOpUTMOB.

[Tpumeyvyanune — Annapartypa v nporpamMmmHbie CPeacTBa, UCNOoNb3yemble AN U3MEPEHNI YITIOBOW BUbpauumu,
OOCTAaTOYHO NOAPOOHO ONMCaHbl B TEXHUYECKOW NUTEPATYPE U HE pacCMaTPUBAIOTCS B HACTOAWEM CTaHOapTe.

5.2.8 YcTpoucrtea chopMupoBaHMUA cCUrHana

CurHan ¢ gat4dumka sBubpaumu, npexage yemM nocTtynnuTb Ha YCTPOUCTBO ero obpaboTku, 0ObIYHO TpebyeT HeKo-
TOPOro nNpeocbpaszoBaHus. CUCTeMbl POPMUPOBAHUSA CUTHaa MOTyT BKNoYaTh B cebsl yCTpOoUCTBa Npeobpas3oBa-
HUSA BbIXOAHOMO CUrHana gatymka B HEKOTOPYIO U3MEPUMYIO BENUYUHY, HANPUMeR, CUNY ToKa UMY HanpsbkeHue, a
TakKe N3MeHeHnsa opmMbl cUrHana.

TUNMYHBIMKW NPUMEpPaMK TaKnX NpeodpasoBaHU ABMSILOTCA YeuneHue (ocnabneHue) curHana, ero punbeT-
pauus, MmaclwtabupoBaHue, caABUT MOCTOSAHHOIO YPOBHSA U MHTErpUpoBaHue.

B 3aBUCUMOCTU OT CINOXXHOCTU N3MEPUTENBHOW CUCTEMBI Liemnb pOpMUPOBaHUA CUTHaNa MOXKET ObITh:

- BCTPOEHHOW B AaTuyuK BUbpaLmu,

- BCTPOEHHOW B U3MEPUTENbHYIO annapaTypy,

- BbINMOMTHEHHOW B BUAe oTAeNIbHOro bfioKka Ha NyTU nepegadn cCurHana ot gatumka K uameputenbHOW anna-
parype,

- NpeacTaBnsaATb cOOOW coueTaHue BblllenepeyncrieHHbIX peannsaumi.

B npocTeIX cuctemax, korga uenb oopMUpoBaHnA CUrHana BCTpoeHa B AaTuuk Bubpauu Unv namepuTenb-
HO€e YCTPOUCTBO (MNK B 06a OQHOBPEMEHHO), Y NOMNb3oBaTeNs 0ObIMHO Marno BO3MOXHOCTEN MO PETryNUPOBKE 3TOU
Luenun. [lna 6onee cnoXXHoro obopygosaHngd, garoLllero LWMpoKe BO3MOXHOCTU B YaCcTU HAacTPOEK, BCE BbICTaB-
NeHHble HaCTPOMKU A0MKHbI ObITh 3aPUKCUPOBaHbLI, YTOOLI UMEeTb BO3SMOXXHOCTbL NOBTOPUTEL UX NMPU AanbHENLLNX
naMepeHnsax. CpaBHeHMe pe3ynbTaToB U3MepeHU NPK pasHbIX HacTpoukax Lenun oopMnpoBaHnA cCUrHana MoXxeT
NPUBECTU K IOXKHOMY NPeanonoXeHUo, YTO U3MEeHEHUS U3MepsaeMon BeNMYUHbI 0OYCIOBNEHbl U3MEHEHNEM TexX-
HNY€CKOro COCTOSAHUSA MaLUWHBI.
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Ecnn uenb gpopmMnpoBaHNA CUTHaNa BbINoHEHa B BUAe oTaenbLHOro 6yioka, To BaXXHO 3HaThk YPOBEHbL Bhbl-
XOAHOro curHana v AHamn4ecku ananasoH MsMepuTenbHOM annapaTypbl, YTOObI N30eXaTb BHECEHUSA UCKaXKe-
HUW B U3MepdaeMbl cUrHarn.

[1na obecneyeHna 4OCTOBEPHOCTU M3MEPEHUN YaCcTOTHasA XapaKTepuUcThka Luenm popMnpoBaHus curHana
O0IMKHa ObITh cornacoBaHa ¢ XxapakTepUuctukaMmm namepuTensHoOMW annapaTypbil.

[Tpunmeyanwme— OcobeHHocTn 06pabOTKM 1 aHanuaa curHana paccMoTpeHsbl B [25].

5.3 U3mepsieMble BeNNYUHLbI

5.3.1 O6wme nonoxeHusn

Bubpauna moxeT ObITb BblpaXkeHa Yepes nocTtynaTtenbHble UNU YrNoBble nepeMelleHUst, CKOPOCTU NN YC-
KOpeHUs. 3a UCKNoYeHeM ocobbIX criydaeB Ansl OUeHKM COCTOAHUA MaLlWHbI Mo U3MEPEHUAM Ha HeBpallato-
LLIUXCA YacCTAX UCNONb3YIIOT N3MepeHnst ckopocCTu. I'pn KOHTpOoNe OTHOCUTENLHOMO NMONoXeHUs1 U ABMKEHUS Bpa-
LLaloLWMXca YacTen npednodTUTENbHbIM ABNAETCA USMEpPEeHUe nepemMeLLeHUs. YcKopeHue LenecoobpasHo name-
PATL, HANpPUMep, NPU KOHTPOJe COCTOAHUSA NOALWMNHUKOB KavyeHUs U 3ybuaThiX nepegad, Nockonbky gedoeKkThl
3TUX Y3NOB MOTYT MPOABNATLCA B AMana3oHe BbICOKMX YacToT. B ntobom cnyvae npu BbIbope N3MepaemMoro
napameTpa Bubpaumm Heobxoanmo nNpeaBapuUTeNbHO OLEHUTE gnanas3oH YacToT BO3DYXKOeHUS.

Ocb Bana, onupatoLlerocd Ha rmgpoanHamMmmyeckme NnoawnnHUKKY, MOXeT UMETb NMOCTOAHHOE CMeLLIeHNeE.
XOTH 370 CMeLleHWe He BNuAeT Ha BUbpaLMio Bana, MNoCKONbKY He N3MeHAETCHA CO BpeMeHeM, HO OHO N3MepPSIeTCS
aaT4ynkamuy nepemeLleHnin 1 omMKHO ObITh 3aPUKCUPOBAHO Kak ToUKa oTcueTa ANWHaAMUYECKUX nepemMellleHNN
Bana MallUHblI.

5.3.2 lnanaszoH amnnuTtyA

[nanaszoH amnnnTyg namepeHunn gonkeH ObiTe onpeaeneH Ha OCHoBe NUOO npeaLlecTBYOLEro onbiTa
paboThl C MallMHaMW AaHHOro BMaa, NMbo Ha oCHOBe YCTaHOBMNEHHLIX ANa HUX Kputepues. [py OTCYTCTBUN
OOCTaTOYHOro onbiTa MOXHO 00paTUTLCA K COOTBETCTBYOLWMM MeXxayHapodHblM cTaHgapTam (Hanpumep,
[3] — [6] v [7] — [11]), B KOTOPbLIX yCTAHOBMEH ANaNa3oH aMNNUTYad CKOPOCTH.

CobOCTBEHHbLIN LUYM N3MepUTeIbHOW annapaTypbl 40JKeH ObITh, Mo KpanHen mepe, Ha 10 ab (B Tpn pasa)
HUXKe HUXKHEW rpaHuLbl AnanaszoHa namepeHun. MiameputenbHasa cucTeMa He A0JTKHA BbIXOAUTE U3 CTPOSA NPpU
BXOQHOM CUTHane ¢ amnnuTyaou, no KpamHen mepe, Ha 10 ab BbilLe MakCMManbHOro OXMgaemMoro 3Ha4yeHus.

5.3.3 lnana3zoH 4yacToT

[1na obecnevyeHnss QOCTOBEPHOIO KOHTPOMNS COCTOSIHUS MaLLMH U3MepUTenbHasa cuctemMa gomkHa obecne-
YMTb NpoBedeHNe U3MEPEHUN B LLUMPOKOM AMana3oHe 4YacToT, BKITHoYaloLleM He TOJTbKO YacToTy BpalleHus Bana
1 ee rapMOHUKU, HO U XapaKTepHble YacTOoThbl, CBA3aHHbIE C APYrMMM YaCcTAMU MaLLUWHbI: NoALWMNHUKaMK, 3ybya-
TbIMW Nepegavyamm, YNnoTHEHUSIMK, nonaTkamMu, nonactsaMn 1 7. 4. lnanasoH 4acToT, B KOTOPLIX MPOBOAAT U3Me-
peHus, onpeaensaeTcd BMAOM MalLlMHbI, HO OH He O0JKeH, Kak npaBuiio, NpeBocXoanTb gnanasoH JTMHEUHOCTI
aaTyvka Bubpaumnm.

[dvana3oH NMHeWHOCTU gaTumKka Bubpaumn BkovaeT B cebs 4acToThl M aMMNUTyabl, ANl KOTOPbLIX KO3 du-
LINeHT NpeobpasoBaHUA AaTymnKka NocTosiHeH (B Npeaenax 3agaHHOW TOYHOCTU UBMEPEHUN — CM. 5.4).

[dnana3zoH NMHENHOCTU U3MePUTENTBHOU CUCTEMbI 0DObIYHO oxXBaTbiBaeT YacToThl 0T 0,2 f, (rae f,— HU3Wwag
yacTtoTa BpalleHusa poTtopa) Ao 3,5 £, (rae f, — BbICLLAsA XxapakTepHas YactoTa Bo3by)KaeHUs1, Kak NpaBuno, He
npesbillatolaa 10 kl'u). ObbIMHO BbICLLAsA XapaKTepHasi YacToTa Bo3byKaeHUst BMbpauumn npeacrasnseT cobon
nnbo nNpounsBedeHne YacToThbl BpallleHWsl poTopa Ha YMCcno nonaTok, nonacten, 3ydbeB LWecTepHU 1 T.N., NMbo
OQHY U3 XapaKTepHbIX YacToT NoALUUNHWKA Ka4YeHUs. Y HacOCOB MOXET UMETb MECTO BO3byXaeHWe Ha bonee
BbICOKMX YacToTax, 0byCcrnoBneHHoOe KaBUTaluen.

[1na KOHTpoNSA cCTabMNBLHOCTU MeXaHUYeCckon cUcTeMbl AnanasoH ¢ BepxHel rpaHuuen 10 Kl'y goctaTtoueH.
OaHako Anst AnarHoCTUPOBaHUA TakUX Y3MNoB, Kak NoALLIWUNHUK KadeHUa UK 3ybdvaTas nepeaada, MoXeT notpebo-
BaTbCA U3aMepeHue Bnbpaunm Ha Yactotax Beille 10 k'L 1 gake 3a npeageniomMm paboyvero agnanasoHa gatyuka. B
TakMX criydasix camo NPUCYTCTBUE B CUTHaNE TakMX BbICOKOYACTOTHBLIX COCTaBNAOLLNX MOXKET CIY>XUTb Ba)KHOW
MHpopMaLnen gaxke Npyu TOM, YTO aMMNNTYAbl BbICOKOYACTOTHLIX COCTaBNAKLMX HE MOTYT ObITh onpeaeneHsol
TOYHO.

[TpunmeyaHwune—bonee nogpobHasa nHdbopmauma 06 aHanmnie B 06nacTtu BbICOKNX YacTOT coaepxmntcs B [25].

5.3.4 U3MmepeHuUn ha3zbl CUTHANOB

[1pn paccMoTpeHUn CUrHanoB OT Pa3HbIX UICTOYHUKOB BaXXHO YUYMUTEIBATL (pa30Bble COOTHOLLUEHNA Mexay
HUMU. Paza aBnaeTcd MepoUn yrioBoro MM BpeMeHHOro pacxoXxgeHna AByX cCMHycouaalibHbIX CUTHANOB UK
MepoW OTNNYUSA CUrHana BMopaLmmn OT HEKOTOPOro onopHoro curHana. lNpu KoHTpone cocTosiHUA MallH OObIYHO
onpegensoT 3anasgbiBaHne No pase. B kavecTBe OTMETKM pasbl UCMONb3YHT CUTHaN gaTuyMKka CUHXPOHMU3aUni,
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reHepupyeMbIv Npu NPoXoXgeH Barnom HEKOTOPOW ONOPHOW TOUKK. 3adepkKka No oa3e COOTBETCTBYET, HAMNPU-
Mep, BPEMEeHHOW 3adepXKKke MexXxay npoxoXaeHUeM Banom ONMOPHOU TOYKKM U MaKCUManbHbIM (MNN HYNeBbIM)
3Ha4veHneM BnbpaunoHHoro curHana. OtmeTka pasbl MOXKET ObITb UCMONb30BaHAa NPU BLINONMHEHUU TakoW onepa-
LN, KaKk CUHXPOHHOE ycpeaHeHne (HakonneHue).

[TonoXeHne ornopHOW TOUKK, YacTO Ha3bIBAEMOM TOYKOM Havana oTcyeTa, MOXeT ObITh BeIDpaHO NPOU3BOMb-
Ho. OaHako pekoMmeHayeTca coBMellaTth ee, No BO3MOXHOCTU, CO LUMOHOYHOW KaHaBkoW Bana. ['1py oTCyTCTBUM
LLUMOHOYHOW KaHaBKW UCMONb3YIOT APYrne XapakrepHble TOYKKM Bana, KoTopble cnoCcobHLI CIMYXXUTb UCTOUYHUKOM
reHepupoBaHUS cUrHana oTMeTKU dpasbl 3a oauH 0bopoT Bana.

Hanbonee yacTto namepeHus gasbl NPOBOAAT ANdA onpeaeneHna gucbanaHca potopa v nocneayoLlen
KOPPEeKTUPOBKN ero macc. Kpome Toro, pasoBble COOTHOLLUEHUSA MOXKHO UCMOSIb30BaTh AN ANarHoOCTUPOBaHUSA
HENCNPaBHOCTU MaLLWHbLI, UBMePSA OTHOCUTENbHbIE NepeMelLleHNA 3NeMeHTOB MalLlWHbI, And onpeaeneHns BeK-
TOpa TeMnepartyp, onpegeneHunst Buaa HeCOOCHOCTU U TpelLWHbI B pOTOPE; BbISIBIIEHUSI NepeKpecTHLIX MOMEX,
naeHTUdprKauum pe3oHaHCOB KOHCTPYKUMN MaLUWHGI.

[Tpn namMepeHUsax dpasbl CUrHanoB B ABYX TOUKaX BaXKHO, YTODLI AaT4nKK BUOpaL N U YCTPOUCTBA Npeobpa-
30BaHWA curHana uMmenun naeHTUYHbIe XapakTepUCcTUKK. TO NO3BOJTUT n3bexaTb BHECEHUA MHCTPYMEHTaNbHbIX
NcKkaxkeHW. B NpoTUBHOM cnydae HeobxogmMmo npeaycMoTpeTb COOTBETCTBYIOLLYIO KOPPEKLUUIO CUrHaroB.

5.4 TOYHOCTb M NOBTOPAEMOCTb Pe3yNnbTaTOB U3MepPeHUN

CpeacTtea USMepeHuUn, UCNonbayeMble B LeNsX KOHTPOS COCTOAHUA MaLUWH, A0JTKHbI obecnevnTb TMHEeN-
HOCTb M3MepUTeNbHOW Lenu knacca 1 unu knacca 2 (CM. pUCyHOK 9):

Knacc 1: moaynb KoapdounumeHTa npeobdbpasoBaHUA UBMEPUTENBHOWM Lienk HaxoauTces B npegenax + 5 %
HOMWHaNbLHOro 3Ha4YeHUa Angd scex amnninuTyg 1 4actoT USMepeHUn;

Knacc 2: moaynb kospdpuumeHTa npecbpasoBaHna nameputTenbHOW Luenn Haxoantea B npegenax + 10 %
HOMWHaNbLHOIo 3Ha4YeHUa And Bcex aMmninTya n4actoT U3MepeHUn.

AMMNNTYAE (OTHOCUTEITBHO NamepeHna B gnanascHe, rae Mmoaysb Ko-
HOMUHAITLHOTO 3Ha4eHNA), % ahdmUmeHTa NpeobpasoBaHNs OTINYAETCS OT HO-
MUHanbHoro 6onee yem Ha 10 %, He MOryT ObITh
MCNOJNb30BaHbl 4151 KOHTPOS1S COCTOAHUS. B 3TOM
cnydae HeobXoauMo NPUHATL cneLmanbHble Mepbl
ana obecneveHUa ykasaHHbIX TpeboBaHUN. [pu

7 >TOM GTIEAYET YKASLIATS, KAKOMY Iacey NAHen:

..—' HOCTW COOTBETCTBYIOT NPpoBeAeHHbIE N3MEPEHUS.
II—I He MeHee BaXHOW XapakTepUcTKoL, Hem

.V‘_I TOUYHOCTb U3MEPEHUN, SIBNAETCS NMOBTOPAEMOCTb UX
-10

Pe3yJibTaTOB. [1na obecne4veHnda NOBTOPSAEMOCTH
eM OQHOW N TOW Xe annapaTtypbl, OAHUX N TeX Xe

CcnocobOB KpenneHUst gaTynkoB BUOpauuun, npu

YacTtoTa, U - - -
O0AHON N TOW XKE HaCTOTHOWUN XadPaKTEPUCTUKE N3ME-
T — nuHenHocTb Knacca 1, 2 — NUHEUHOCTL Knacca 2 PUTENBLHOWU LIenn 1 ¢ UCNOSb30BaHUEM OQHUX U TeX
PucyHok 9 — YactoTHaa xapakrepucTmka n3mepuTenbHo K€ MEeTOA0B ee KanmbpoBky. Ecnn AaHHbIe Tpe-
Lenw OOBaHWA He BbINOMHEHbI, TO A0 onpeaeneHns 1

BBEJEHWSA NONpaBokK Ha N3AMEHUBLLNECS YCITOBUS
N3MEpPEeHUn cpaBHEHNE OLLEHOK COCTOSIHUSA MaLLUUHbI U onpegeneHne TpeHaa KOHTPoNMpyemMbliX napaMmeTpoB Bbl-

NOJIHATD HE PEKOMEHOYETCH.

6 laTumkmn BuGpauun

6.1 Tunbl gaT4ynKoB

B uenax BudbpaunoHHOro KOHTPOSA COCTOSIHUA MaLLUWH MPUMEHSIHOT, B OCHOBHOM, AaTYUKMU ABYX TUMOB:

a) AaTUYMKN MHEPLUUOHHOIO TKNa, ycTaHaBNMMBaeMble 00bIYHO Ha KOpPyce MallWHbI, BbIXOAHOW CUTHarm KOTO-
PbIX XapaKkTepuayeT abCconoTHYO BUOpaL Mo Kopnyca;

b) AaTUYNKN OTHOCUTENBHOMO NepemeLleHns], C MOMOLLBIO KOTOPLIX U3MEPSIIOT OTHOCUTENbHbLIE CMELLEHUS U
cpefHne NOSIOXKEeHUs BpaLlatoLLMXCA U HeBpaLlatoLNXCHa YacTen MaLlnHbI.

B pegkmnx cny4vyaax gna MmallvH HeKOTOPbIX BUAOB TpebyeTcsa NpuMeHeHne Apyrux yCTPOUCTB CHATUSA CUIHa-
na, Hanpumep TeH304aTYNKOB.
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6.2 BbiOop AaTunKOB

6.2.1 O6LWwKMe nonoxeHUun

Be16op gaTyumka 3aBUCUT OT YCNOBUK €ro NpuMeHeHus1. B obliem criydvae B uensix BUdpaLUnoHHOIO KOHTPOMS
COCTOSAHUS MaLLUWH NCNOSb3YIOT:

- akcenepoMeTphbl, BbIXOAHOW CUrHaN KOTOPLIX NoABEpPraeTcsl COOTBETCTBYOLLEMY Npeocbpa3oBaHUio AN
NnosiydeHua TpedbyemMon BenUYnHbI (YCKOPEHUS, CKOPOCTU UK NepemMeLLeHNs);

- JaTYNKWN CKOPOCTHN, BbIXOAHOW CUrHamN KOTOPbLIX MOXKET ObITb NPOUHTErpUpoBaH Ans Nony4vYeHus curHana
nepemMeLleHns;

- AaT4YUKN DECKOHTAKTHOrO TUNAa, BbIXOAHOW CUrHAN KOTOPbLIX MPONopLNOHaneH OTHOCUTENBEHOMY NepemMelLle-
H/O Bpallarollenca 1 Hepallarllencsa Yactey MallUHbI.

Ha pucyHke 10 nokasaHbl TUMUYHbIE AWMHAMKWYECKME WM YaCTOTHbIE ANana3oHbl AaTYUKOB, MPUMEHSIEMbIX B

LIeNIsIX BUBpaLMOHHOIO KOHTPOMSA COCTOAHNSA MaLlWH. B ocobbix crnyyasix, B nepByto ovepeab, B Lensax AMarHoCTU-
POBaHWS, MPUMEHSIIOT JaTYMKM C pacLUMpeHHbIMU Ananas3oHamMmn U3MEpPEHNIA.

[1pwnmeyaHune—[uanasoHbl, NOKaszaHHble HA pucyHke 10, oxBaTbIBaOT BCe MHOroobpasne AatyumkoB 4aHHOroO
TMNa, ODbIYHO NMPUMEHSEMbIX ANS KOHTPONSA COCTOSAHMA. [nanasoH 3Ha4YeHUW AN Ka)XXgoro KOHKPETHOro garduka (0co-
DEHHO C pacClUMPEHHbIM ANANA30HOM U3MEPEHUN) MOXET ObITb UHbIM.
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9 BnnoTb A0 HYNTEBOW YaCTOThl.

PucyHok 10 — [Jnana3oHbl NpMMeHEeHUs1 4aTUYUKOB Pa3HbIX TUMOB B LUENsiX BUOPaAUMOHHOIO KOHTPOMNSI COCTOAHUS MaLLWH

6.2.2 AKcenepomeTpbl

6.2.2.1006LWne NonoKeHns

AKcenepomMeTpbl ABNATCA AaTYMKaMU MHePLMOHHOIO TUna. VX BbIXOAHOW cUrHan nponopuuoHareH ycko-
PEHUIO NOBEPXHOCTW, Ha KOTOPOUW OHW ycTaHoBNeHbl. ODLIMHO akcenepoMeTPbl KpenaT Ha HeBpallaroLLMXca Yac-
TSX MallWHbl. Pe3oHaHCHbIe YacToThl YCTaHOBMEHHbLIX akcenepoMeTpoB 00bIMHO HaxXoddATCA B gana3oHe YacToT
oT 1 kl'y n BbilWe. PekomeHayeTca, YToObI AMana3oH NMHENWHOCTU akcenepoMeTpa oxXBaThiBan Alana3oH YacToT
naMepeHnin. Ana nonydyeHnsa curHana CKopoCcT BbIXOQHOW cUrHan akcenepoMeTpa MHTerpupytoT. [IBOMHOE UHTEr-
pUpOBaHME NO3BONAET NMONYYUTbL CUrHaN nepemMeLleHUs, oaHaKko NpuMeHeHe 3ToU npoLeaypbl yBennymBaeT Mo-
rPEeLHOCTb U3MepeHnn, ocobeHHO B 0DNacTh HU3KMX YacToT, MO3TOMY ero, No BO3MOXXHOCTU, creayeT nsberaTb.

6.2.2.2 TUNM4YHbIE XapakTepUCTUKU U YCITIOBUA NPUMEHEHUS

Chneayrolne xapakTepuUcTUKn ABrnarnTcAa TUNUYHBIMW 4NA akceepoMeTPOoB:

- Aana3oH 4vacTtoT o1 0,1 'y oo 30 kl'u;

- Macca (anga 4aT4nMKoB, UCNONb3yeMblX B Uensax KoHTponsa coctosHus) ot 10 ao 200 r;

- AnanasoH TeMmneparTyp Anga AatT4nkoB CO BCTPOEHHbIM ycunuTenem 3apaga ao 125 °C;

- AManas3oH TeMnepaTtyp Ansa 4aTyukoB ¢ BHeLLHUM yeunuTtenem 3apsiga ao 250 °C.
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AKkcenepoMeTpbl cnelnanbHOro HasHavyeHUa MoryT namepate yeckopeHunsa B 100 pas MeHbLLe TeX, YTO NnokKa-
3aHbl Ha pucyHke 10.

6.2.2.3 OcobeHHOCTU NPUMEHEHUS

AkcenepoMeTpbl ObIBAIOT pa3HbIX pasmMepoB. 19 HUX XapaKTepeH LWMPoKUKM AMHaMU4eckuy ananasoH (ot 1
0o 10°) v Wwrpokuii AnanasoH YacToT U3MepeHuii. AkcenepoMeTpbl NPEeUMYLLECTBEHHO UCMOMb3YIOT, KOraa HyXXHO
N3MepPUTL BUDpaL Mo HeDONbLLLMX 0OBLEKTOB C MarnoW nnoLaakon Ansl yCTaHOBKY AaTykKa, NPU BbICOKMX TeMnepa-
Typax okpyatoLlero Bo3ayxa, B NPUCYTCTBUN CUNbHLIX MarHUTHLIX Nonen. HegoctaTtkoM BHELLHUX yCUNUTenen
3apsiga siBNsIeTCs BbICOKad YYBCTBUTENMBHOCTL K MOBPEXAEHUAM N30NALWN, 3HAYUTENBHLIM Nepenagam Temnepa-
TYPbI U ABUXKEHUAM coeanHUTENLHbIX Kabeneun.

6.2.3 [1aTYNKU CKOPOCTI

6.2.3.1 0bLwKre NonoXKeHns

Hanpsi)keHne Ha BbiXxode AaT4yika CKOPOCTU NMPAMO NPONopLUUOHaNbHO CKOPOCTU BUOpaLUn N3MepsaemMoro
obbekTa. ObbLIMHO gaTUMKN CKOPOCTU YCTaHaBMMBAKOT Ha HeBpallaloLWmxXcsa YacTax MalluHbl. Ecnv gnga oueHku
BUOpaLUK XenaTeNbHO NONy4YnUTb CUTHaN NnepemMeLleHns, TO BbIXOOQHOW CUrHan AatyMka CKOPOCTU UHTErPUPYIOT.

YNpyromMmaccoBble XapakTepUCTUKN AaTYNKOB CKOPOCTY ODbIYHO TAKOBbI, YTO UX pe30HaHC NeXUT B Ananaso-
He yacTtoT oT 4 go 20 I'y. B obnactn MHOro HMXKe 4acToThl pe3oHaHca BbIXOAHOW CUrHan gaTynka CKOpPOCTH
nponopunoHaneH nepBon NPON3BOAHON YCKOPEHUS, a B OKPeCTHOCTU pe3oHaHca 3aBUCUT OT BHYTPEHHero gemn-
donporaHus. NoaTomMy B 60NbLUMHCTBE CliyvYaeB UCTUHHbIE 3HAYEHUA CKOPOCTU U pa30Bble COOTHOLLEHUSI MOTYT
ObITb OnpeaeneHbl TONbLKO B AMana3oHe YacToT MHOIO BbllLe YacToThl pe3oHaHca AaTyumka.

Ecnn gatymnk Bubpaum UCNoNb3yoT B ganasoHe YacToT HUXKe YacToThbl pe3oHaHca, TO OH AO/MKeH ObITh
COOTBETCTBYHOLLNM 0bpa3zom kannbposaH. CoBpeMeHHble AaTUYMKM CKOPOCTU 3NeKTpoANHaMNYeCcKoro TUna ¢ vac-
TOTaMW pe3oHaHCcoB cBbllle 10 ['U UMeoT BCTPOEHHbLIE 3JTIEKTPOHHbIE CUCTEMBI KOppeKLUMK KoadadpununeHTa npeod-
pa3oBaHUS, NO3BONAOLLME BbINOMHATE U3MepeHNUSa HUXKe YacToThl pe3oHaHca BnnoTb Ao 11y,

6.2.3.2 Tnn4iHble XapakTepUucTUKKU U yCnoBUd NpMeHeHUs

Chneayroline XxapaktepuUcTukn ABNAKTCA TUNYHBIMW AN AaTYNKOB CKOPOCTU:

- AnanasoH YactoTt ot 1 go 2000 [u;

- Anana3oH TemnepaTyp oT MmnHyc 50 °C ao nntoc 200 °C;

- Mmacca o1 50 go 200r.

6.2.3.3 OcobeHHOCTU NPUMEHEHUS

[laTynKK ckopocTn Hanbornee NPUrodHbl And MamepeHnin HU3KoYacToTHOW BUbpaLuK. BonbLUMHCTBO AaTyK-
KOB, MPUMEHAEMbIX B LIeN1sIX KOHTPOJ1S1 COCTOAHUSA, UMEeroT pPe30HaHCHbIe YacToThl cBbille 10 [ L.

[10CTOMHCTBOM AaT4YMKOB CKOPOCTU SIBNSIETCH OTHOCUTENBHO BLICOKOE BbIXOAHOE HanpsXXeHne Npu HU3KOM
CONPOTUBNEHUU UCTOYHMKA. [10STOMY OHX Mano4vyBCTBUTENBHBI K NOBPEXAEHUAM N3ONALIMK U BO3AEWUCTBUIO 3N€EK-
Tpudeckmnx nonen. OaHako dnarogaps HanU4YU ABUXKYLLIMXCS 3NTIEMEHTOB B KOHCTPYKLIMW OHW YYBCTBUTENbHbI K
MeXaHW4eCKMUM NMoBpeXaeHUAM U U3HOCY, KOTOopble MMEoT MeCcTo NpW NpeBbILLeHUY HOMUHaBHOro gnanasoHa
O0NYCTUMbIX ANHAMNYECKNX BO3AEUCTBUN. KpoMe TOro, OHU YyBCTBUTENbHbI K BICOKMM 3HaYeHUAM BUOpauuu B
NIOCKOCTK, NepneHanKynsipHoOU K USMepuTensLHOU OCK, U MOTYT AaBaTk HenpaBUIbHbIE pe3ynbTaThl BCNeACTBUE
CTPUKLUKM OABUMXKYLLINXCS YacTew.

[laTuynkK anekTpoAnHaAMUYECKOro TUna ¢ ogHoW KaTyLLKOW oYeHb YyBCTBUTENbHbI K BHELUHUM MarHUTHbLIM
MNONAM N HYXKOAKTCA B XOpOoLUeM 3KpaHUpoBaHUN. HO gaxke sKkpaHUpoBaHUA MOXKET oKasaTbCsl HegoCTaTouHO,
eCnn U3MePEHUA NPOBOAAT Ha 3NEKTPUYECKUX MaLLNHAX C CUITbHBIM BHELLUHWUM 3NeKTpoMarHUTHbIM nonem. Yto-
Obl N30eXaTb UCKaXKeHUW BbIXOAHOMO CUrHana B KOHCTPYKLNM DONTbLUMHCTBA AaTYMKOB CKOPOCTU UCMONb3YIOT ABE
KaTyLKW. OTO AenaeT X MeHee YyBCTBUTENbHLIMU K BHELUHUM MarHUTHbLIM NONaMm, no3sonsaeT obonTuckt bes
OOMONHNUTENTbHOTO 3KpaHUPOBaHUSA U TEM CaMbIM YMEHbLLLUUTL Maccy AaTtyumka.

6.2.4 [1aTunkn nepemelleHM Bana

6.2.4.1 ObLKMe NONOXKEeHNS

[1ns malluH BpallaTenbHOro AencTBrsl, 0CObDEeHHO ANA KPYMHbIX OTBETCTBEHHLIX TypboarperatoB U MaLLWH,
Y KOTOPbIX Macca ONnopHOU KOHCTPYKLIMKX BENKKa No cpaBHEHUIO C MaCcCoU poTopa, MOXKeT OKaszaTbCsl Heobxoau-
MbIM MPOBOAUTL N3MEPEHUA NepeMeLLleHUN poTopa OTHOCUTENBHO cTaTopa. [laTunky nepemelleHin Bana npea-
CTaBAT COOOW yCTpoUCTBA OECKOHTaKTHOIO TUNa, KOTopble HeNnoCpPeACTBEHHO N3MEPSIOT NepemMeLleHne U onpe-
OensaT NonoXeHwe BpallaloLllerocd sana 0THOCUTENbLHO NOALUMMHUKOBOW OMOpbl UMK Kopnyca MallnHbl. Bbl-
XOAHOW CUTHan gaTyuka nepemMelleHU Bana coaepXXuT nepemMeHHyo COCTaBNSALLYIO, COOTBETCTBYIOLLYIO KONe-
DaHMsAM Bana, 1 NOCTOAHHYO COCTaBMSIOLLYIO, OnpeaensieMyro cpeaHUM NoNoXKeHNeM Bana OTHOCUTENTbHO AaT-
YymKa.

Mcnonb3oBaHWe gaTyuka nepemMelleHn Bafla COBMECTHO C yCTaHOBMNEHHbLIM Ha Kopnyce gaTYMKOM UHEP-
LUMOHHOIo TUNa, Yel BbIXOAHOW CUrHasl NoABEPrHYT MHTErpUpOBaHMIO AN NONyYeHNa curHana nepemMeLleHus,
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NO3BONSAET NonydaTbk CUrHan abCconoTHOro nepemMelleHna BpallaoLlleroca sana nyreM BeKTopHOro CYMMMpPOBa-
HWUA CUrHanNoB 3TUX ABYX AaT4MKOB. ['1py Hann4um oasoBOro casura MexXxay BeIXOAHbIMU CUTHaNnamMm ykasaHHbIX
OaTYNKOB OH gOJKeH ObITb CKOMMNEHCUPOBaH C MOMOLL IO crieyanbHOro yCTpoucTea.

6.2.4.2NpyvHUNMN paboTbl BUXPETOKOBLIX AaTYNKOB

[pnHUKMN gencTBUA DOJBLLUMHCTBA AaTYMKOB DECKOHTAKTHOMO TUMa OCHOBAH Ha CO34aHUM BUXPEBBLIX TOKOB B
koneobnwollemca Tene. KaTtylwka, No KOTOPOW TeveT TOK BbICOKOM YacCTOoThl, CO34aeT BbICOKOYAaCTOTHOE MarHUTHoe
none. [Npu nonagaHny B NoJie TOKONPoBOAsLLEro obbekTa (Hanpumep, potopa MalluHbl) B MaTepuane obbekra
BO3HWKAIOT BUXPEeBbIe TOKK, 0TOUpatoLme MOLWHOCTE Y BbICOKOYACTOTHOIOC MarHUTHOro nongd. KaTylka gatyumka
coelMHeHa C oCUMNNATOPOM, B KOTOPOM HanpskeHne NponopUnoHanbHO pacCTOAHUIO MexXxay AaT4YUKOM U BaloM.
KOHCTPYKTUBHO OCLUNIIATOR MOXET ObITh BCTPOEH B AaTUYUK MU ObITh BbINOJTHEH B BUAE 0TAESIbHOIro bioKa.

6.2.4.3 TNU4YHbIE XapaKTepUCTUKN N YCITOBUA MPUMEHEHNS

Chneayolme XxapakTepUCTUKU ABNAOTCA TUNWYHLIMU ANA AaTYMKOB nepemMelleHn Bana:

- AnanasoHJvactoT ot 0 go 10 kl'u;

- AnanasoH namMmepsemMblx 3HavyeHU ot 1 go 10 Mm;

- AManasoH Temnepatyp ot MuHyc 50 go nntoc 200 °C;

- AnanasoH TeMnepaTyp Ansg 4aT4MKoOB CO BCTPOEHHbLIM ocUMNNATopoM oT MUHYC 50 go nntoc 125 °C.

6.2.4.4 OcobeHHOCTN NPUMEHEHUSA

[aTunkyu 6eCKOHTaAKTHOro Tna YyBCTBUTENbHbI K U3BMEHEHUAM TeMnepaTypbl okpyXKatoLwlero sosgyxa. Oa-
HaKo NpUMeHeHWe 3N1eKTPOHHbLIX YCTPOWUCTB KOMMNEHcaLuy NO3BOSIAET, Kak NpaBuno, yaepXusaTb BNUAHNE TEMMNe-
paTypHbLIX paclUMpeHn maTeprnanoB B AONYCTUMBIX Npegenax.

Kpome Toro, npu npMeHeHWU AaTUYMKOB rnepemMelleHn Bana Heobxogumo cobnogaTe cneayolimne Tpebo-
BaHWA:

a) BONU3K HaKOHeYHMKa gaTtvnKka He JOSTKHO ObITh TOKOMPOBOAALLNX MaTEPManoB;

D) Ha NOBEPXHOCTN N3MEPEHUI HE AOIMKHO ObITh YacTULL TOKONPOBOAALLMX MaTEPUASIOB U B HEWN HE AOJTKHO
ObITb Pa3PbLIBOB;

C) ANs uamepeHui Budpaunm Bana, N3roToBMEHHOro N3 Apyroro Mmatepuana, Hexxenu npeasiayLlnin, aaTymk
OOJ1KeH ObITb 3aHOBO KaNMbpPOBaH;

d) HeoQHOPOOHOCTL MaTepUana Bana, ero niiakMpoBaHme 1 octatovHas HaMarHUYeHHOCTb NMPUBOOAT K UC-
KaYKEeHUIo BMOpaLMOHHOro cMrHana (Tak HasbiBaeMble anekTpudeckne bueHns sana). HecoBepLUEHCTBO NOBEPXHO-
CTW Bana (HeKpyrnocTh, HaNM4YMe NasoB U T.4.) TAKKe BIIUSIIOT Ha pe3ynbTaT U3MepeHnit (Tak Has3biBaeMble Mexa-
HU4eckne bueHus);

e) anekTpuyeckmne dbMeHuns CBOOAT K MUHUMYMY COOTBETCTBYHOLLEN 0bpaboTKkoW NOBEPXHOCTU Bana (apobe-
CTPYWUHON UNn abpasnBHON OHYNCTKOW, BanbueBaHWeM, MHOAYKLMOHHOW 3aKarkon).

6.3 KpenneHue gaTynKkoB

6.3.1 O6LWwne nonoxeHusn

PeaynbTatbl UaMepeHUN KPUTUYHLI K NpaBUNbHOCTU Nepeaadyn gatymkom Bubpaumn mallnHel. Makcnmans-
HYO TOYHOCTbL obecnevnBaeT PUKCUpOBaHHasA ycTaHOBKa gaTylKa ¢ NOMOLLbIO crieluanbHbIX NpUcnocobneHunu,
OAHaKOo B HEKOTOPbIX crnydaax gonyckaeTcs npuMeHeHune pyyYHbIX LLYNoB.

Cnocobbl KpeneHUs akcenepoMeTpoB U BIUSHUE cnocoba KpenieHna Ha nx paboTy pacCMoTpeHbl B [2].
Huke npuBeaeHbl 0bLLMe pekoMeHaaLUy no 3ToOMy BOMPOCY.

[MpegnovTuTenbHbLIM cNocoboM PUKCMPOBAHHOW YCTAaHOBKM AaTYMKOB BUDPpaLMM ABNAETCH XKeCTKoe Kper-
neHne K BUbpupytoLLen noBepxXHOCTU, ANda Yero obbl4YHO B gaT4MKe U B Kopnyce MallvHbl genatoT pe3bboBblie
OTBEPCTUSA U COeAUHAT AaTYMK C KOpNycoM pe3bboBou WNUNeKkon. CoegnHeHWe Yepes WNUbBKY No3BoNdeT
nepegaBaTh BbICOKOYACTOTHbLIE CUrHambl NpakTudeckn bes notepb. [1oBepXHOCTL MallWHbI, Ha KOTOPYIO YCTaHaB-
NUBaKOT gaTuumK, goJHKHa ObITb POBHOW, NNOCKOW N YMCTOW. [na ynyJllieHus nepeaaToyHbIX CBOUCTB, 0CODEHHO
Ha BbICOKUX YacToTax, peKoMeHAOYeTCH NOKPbIBaThk KOHTAKTUPYOLLME NOBEPXHOCTU TOHKUM CIroeM CUNMUMKOHOBOU
CMasKkn Unv gpyrnm aHanorMyHbiM BeLLLeCTBOM.

Ecnn coegnHeHWe Yyepes LUNUITBKY HEBO3MOXHO U3 NPaKTUYeCKUX UITKU UHBIX COODPpaXKeHUW, TO ANnd ycTa-
HOBKW AaTyuKa UCNOMb3YIOT KnesiLe BellecTtsa (MacTukK). [ocne oTBepaeBaHus AaHHbIe BelLleCcTBa AOMKHbI
MMeTb BbICOKYIO XKeCTKOCTb. Knedline BellecTBa, KOTOpble Noclie 0OTBepAeBaHUsA COXPaHSAT YNpyrocTb, He UC-
NONb3YyT, MOCKONbBKY Takoe coeguHeHMe He obecnevnBaeT 40CTaTOYHYIO TOYHOCTL nepedadn curHana.

Opyrnm obLleynoTpedbunTtenbHsIM cCNocobOM KpenneHus, He TpebyioLUM HapyLUeHUS LIeNTOCTU NOBEPXHOCTU
MaLUWHbI, ABNAeTCd yCTaHOBKa AaTtymka Bubpauum Ha marHut. OgHako ansa gaHHoro cnocoba Ba)KHo, YTobbI Mo-
BEPXHOCTL KpenneHus bblna nnockon. CneayeTt ydUTbIBaTh, YTO CNOCODLI KpenneHna Ha MarHuTe 1 ¢ NOMOLLbHO
KNnesaLwunx BellecTB UMeIOT orpaHuyeHns rno gnanasoHy 4acToT, TeMnepaTtype U aMmnnmTtyae sBnbpauui.
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6.3.2 BnnaHue cnocoba KpenneHun

B HekoTopbIX cnyvyasax UCNoNb3YoT cnocod DLICTPOW YCTaHOBKU AaT4YMKa BUOpaL MK B cnelnansHOM gepika-
Tene, KOTOPbLIN 3aKpenneH Ha MalluHe NOCTOAHHO. [1pKn 3TOM BaXKHO, UTODbLI BCe MexXaHU4eckne coeauHeHUs
obecneunBanu XXecTkyo oukcauno. Kpome Toro, gManasoH YacToT U3MepeHU gaTyKa BUOpaL K B aepxaTtene
OOMKeH oxXBaTbIBaTh TPebyeMbIN AManasoH YacToT aHanumaa.

Ecnv npumeHeHWe NOCTOAHHO YCTaHOBMNEHHbIX AaTUMKOB HelenecoobpasHo, TO UCMONb3YIOT PyYHbIE LLYMLI.
STOT cnocod MMeeT 3HaYUTENbHbIE OrpaHUYeHUs Mo gManas3oHy YacToT, U ero 0bbIMHO He peKOMeHAYIOT UCNOSb-
30BaTh ANd U3MepeHU Ha YacTtoTax cBbille 1 KkI'u. KpoMe Toro, gaHHbIM cnocob MMeeT HEBBLICOKYHO TOYHOCTL U
MOBTOPSAEMOCTb N3MepeHUI. B psige criydaeB Ha pesybTaT M3MePEHM MOXKET OKasaTb CYLLLECTBEHHOE BITUSIHNE
BbICOKOYaCTOTHas BUOpaL A MOBEPXHOCTU, KOTOpast C NOMOLLLIO PYYHBLIX LLYNOB 0OHapy)XeHa ObITb He MOXeT.

B Tabnnue 1 nokasaHo, Kak MameHsieTcs cCoOOCTBEHHad YacToTa YCTaHOBNEHHOro akcenepomeTpa (MMetoLLe-
rO B HE3aKpenIeHHOM COCTOSAHUN pe3oHaHc Ha YacToTe 30 Kl'L) B 3aBUCUMOCTU OT cnocoba KpenneHus.

B npuHuune, BCe BblLLECKa3aHHOE cnpaBeanMBo U ANd AaT4nKoB ckopocTh. OgHaKo B HacTosiLLee BpeMs
He CYLLeCTBYET CTaHOaPTOB, rae Obliv Obl NpUBeAeHbI YUCNEHHbIE OLEHKN BNUSHWSA KpenneHus Ha nepeaaTtoyHble
CBOWCTBa gaTuyuKa CKOPOCTMU.

Tabnwuwua 1— Bnuanmne cnocoba kpenneHns Ha paboTy garymka Bubpaunm

Cnocob BnvaHne Ha nepefatodvHyo XapakTepuCcTUKy akcenepomertpa ¢ pe30HaHCHOM
KpenneHus qactoton 30 klu
Ha wnunbky Pe3onaHcHas vacTtoTa nocne ycraHoBky octaetcs HenameHHon (30 ki u)
Ha n3onupoBaHHyHo [1pn NCNONb30BaHUKM XECTKOro 3MEeKTPOU3onNnMpylowero matepmana (Hanpumep, cnogs-
LLNNITbKY HOW Wanbbl) ANs ycTpaHeHUs NapasnTHbIX 3aMbIKAIOWMX KOHTYPOB U APYIUX HEXenaTterb-

HbIX 3PPEKTOB PE30HAHCHAas YacToTa YCTAHOBINEHHOIO AaT4ymnka U3MEHSIETCH HE3HAYUTESb-
HO U paBHa NpubnnanTenbHo 28 kl'u

KecTkass macTtuka Pe3oHaHcHaa vacTtoTa yMmeHbluaeTes npubnmnantensHo o 28 ki u

Msarkass macTtmka Pe3oHaHcHas yactoTa ymeHbwaeTess npudnmantensHo o 8 Kl u

[TOCTOAHHBIN MarHuT Pe3oHaHcHas YactoTa ymeHblwaeTess npubnmantensHo Ao 7 Kl u

PYYHOW LLLYTT Pe3oHaHcHas vacTtoTa yMmeHbluaeTess npubnmantenbHo 0o 2 Kl u, 04HAKo AaHHbIW CNOo-

cob He pekomeHayeTcs ans n3MepeHun B gnanasone cebiwe 1 Kl u

7 ®opmaTbl NpeacTtaBrieHUA AaHHbIX

7.1 O6bwMe NoNoXeHUN

Namepsaemble BeNTMYMHbI U BUObl U3BMEePEeHUN, pekoMmeHayemble B Liensax BUbpaLMOHHOIO KOHTPONSA COCTOS-
HUA MaLLWH, yKa3aHbl B pasgene 5. Pe3ynbTaTbl USMepeHUU MOryT ObITh NpedctaBieHbl U npoaHain3npoBaHsl
MHOTMMIK cnocobamu, KoTopble HeobXoaAMMO onpeaennuTe Nnepead TeMm, Kak ycTaHaBnMBaTk 6a30BbIv YpOBEHb BUD-
pauunn. 3T cnocobbl BKIOYaloT B cebs (HO He orpaHMYnBaOTCS):

- NpeacTaBneHne U3MeHeHU (TpeHaa) napamMmeTPoB LLUMPOKOMOSIOCHOW BUOpaLUun;

- CNeKTpanbHbIM aHanums;

- aHaNn3 N3MeHeHM YacTOTHbLIX COCTaBNSALMX BUOpaL MM 1 BUDpaL MK B Y3KMX NOSI0CaX YacToT;

- aHanun3 KkackaaHbIX CNEKTPOB;

- NpeAcTaBfeHWe AaHHbIX B BUAe anarpamMmm boge n HankBucTa, BEeKTOPHbLIN aHaNu3;

- aHann3 opbunTLI ABMXKEHNSA Bana.

MeToadbl MHOronapameTpuyeckoro AnarHoCTUpOBaHUA U AnarHocTudecke Mmoaeni B Buae HEMPOHHBIX Ce-
TelW B HacTodLleM cTaHgapTe He paccMaTpuBaroTCA.

[TpunmeyaHnwune— bonee nogpobHasa nHdopmauna o MeTogax aHanu3a v npeacTtaBneHns gaHHbiX — B [25].

7.2 U3mepeHnna 6a3oBOro ypoBHS

7.2.1 O6LWMe NnonoXxeHUs

Ha3oBLIN ypOBEHb BUDpaLIMK NpeacTaBnsAeT cobon aaHHbIe (Habop AaHHbLIX), NONYyYeHHbIX B MOMEHT, Koraa
MallWHa HaxoauTCcA B XOPOLLUEM COCTOSIHUM, a ee paboTa MoXeT ObITh NpU3HaHa cTabunbHOW. Pe3ynbTaTthl BCeX
nocrneayrolwmx namepeHnt cpaBHMUBaKOT ¢ 0a30BbLIM YPOBHEM ANA BbIABNEHUSA BO3MOXHbLIX U3MeHeHWW BUDOpa-
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LLMOHHOIO COCTOAHNA. Bba3oBbIN YPOBEHE A0MKEH onpeaendaTe cTabunbHoe BUbpaUnoHHOE COCTOAHNE MaLLUUHbI
npeanodTUTENbHO B HOPMalbHOM pexume padoTbl. [N MallnH ¢ HECKONBKUMUK pabovnmMn pexxmumMmamy MoXeT
noTpeboBaTbCya ycTaHOBNEHWEe Da30BOro YPOBHA O4N4 KaXK40ro U3 HUX.

Y HOBbIX MalUWH 1 MaLLUWH Nocne KanuTanbHOro peMoHTa cyllecTBYyeT nepuoa npupaboTky (00bIMHO 3TO
NepBble HECKONBKO AHEN UNMN HeaeNb paboThl), B TEYEHWE KOTOPOrO MMEET MECTO U3MEHEHWE NapaMeTPOB BUOpa-
Lnn. Noatomy cbop AaHHbIX ANga onpegenieHna 0a3oBOro YPOBHSA AOCMKEH HAYMHATLCA NOcne 3aBepLUeHUs nepu-
oga npupaboTKu.

Ba3oBbIM YpOBEHb MOXKET ObITh OnpeaeneH 1 Ana MalluH, KOTopble A0CTaTOuHO A0NIroe BpeMsa Haxoaunnnch
B 3KCnnyaTtauuun, npexage Yem Oblnn BKIYEeHbl B NporpaMmMy KOHTPOMNA COCTOSIHUA. 3a 3TOT YPOBEHb MOXHO
MPUHATL NapamMeTpbl BUOpaLUKn Ha MOMEHT Havarna KoHTPOS.

COop AaHHbLIX 0 BUDOpauun 1 skcnnyaTauuoHHbIX NapameTpax MallnHbl crneayeT NOBTOPUTL HECKOMBKO pas
Yepes onpegeneHHbIe MPOMEXYTKU BpeMeHU, YTobbl yoeauTeCcAa B CTabUNBHOCTU BUDPpaLMOHHOIO COCTOSAAHUA. [locne
3TOro MOXHO onpegennTs 0a3oBbIM YPOBEHL BUOpaLMK U CPpaBHUTL €ro ¢ pekoMmeHgaLUuaMmm COOTBETCTBYHOLLIMX
CTaHAapTOB, YTOOLI OLEHUTE BO3MOXXHOCTW AanbHeWLLen skennyaTaunm MmallkHel. CneayeT Takke NpoBepuTL BUD-
pauuo, ANns KOTOPou onpeaeneH 6a3zoBbIN YPOBEHb, HA HAaNM4YMe XapakTepHbIX NPU3HAKOB, CBMAETENbCTBYHOLLINX
00 OTKNOHEHNAX B TEXHUYECKOM COCTOSIHUN.

OanbHeWlw e HencnpaBHOCTU ByayT BbISIBNATLCA NO pe3yfbTataM cpaBHEHUS TeKyLlero BMbopaLlMOHHOTro
COCTOSIHUA ¢ 6a30BbIM YpoBHEM. [laHHble, onpeaenatoLlmne 6a3oBbIvM YPOBEHL, ACMKHbBI ObITe HAAEXHO COXpaHe-
Hbl U NerkoaoCTYMHbI.

B ©6a30oBbLIM ypOBEeHb MOTYT ObITh BKITHOUEHbI BCe NapamMeTpbl BUbpaLnn, KOTopble UCMONb3YIOT AN1A onuca-
HWUA BUOPaLMOHHOIO COCTOAHUSA MaLLKMHBLIL. HYem bonee NoNHbIM byaeT 3To onucaHune, TeM bonblUe BEPOATHOCTL
CBOEBPEMEHHOI0 onpeaeneHnd, aHanmsa U oTcneXXnBaHUa BO3HMKaOLWMX HencnpaBHocTen. [laHHble, NCNONb3y-
eMble ana onpegeneHna 0asoBOro ypoBHA BUOpaUnM, MOTYT BKI1HOYATD:

- YPOBEHb LLIMPOKOMNOSIOCHOW BUBPaLIMK (NepeMeLLeHNst, CKOPOCTU NN YCKOPEHUS);

- BpeMEHHOW curHan Bnbpavunu;

- 4YacToTy BpalLleHUNsa poTopa,;

- aMnInTyay coctaesnarwoLen obopoTHOU HacTOThl;

- BEKTOPbI (aMnnTyay 1 pasy) 4aCTOTHLIX COCTaBNSAOLWNX BUDpaLUK;

- YaCTOTHbIV CNEKTP BUOpaLnn B CTALMOHAPHOM PeXUME;

- CTMeKTp ornbatoLleil BbICOKOYaCTOTHOW CriydYanHoU BUbOpaun;

- YaCTOTHbIe XapaKTepUCTUKK ANdA peXUMOoB pasroHa 1 Bblbera (anarpammy boae, kKackagHbl CNEKTP, gunar-
paMmMmy HankesucTta);

- OpOUTY ABWMXKEHWS BaNa;

- NONOXeHWe oCcx Bana.

[TonHoTa onucaHuns 6a3oBOro YPOBHS 3aBUCUT OT cneayioLlnx QakTopos:

- CTeNneHb BaXKHOCTU MaLLWHBI;

- NpeaLlecTByOLLEen NCTOPUK 3KCnyaTaunm MallnHbI;

- AOCTYNMHbLIX CPeaACcTB aHanu3a BUopauuu;

- BO3MOXXHOCTEN NepcoHasa no peann3aunmn pasHblXx METOOO0B aHan3a U KOHTPOA 1 ap.

TOuKM n3mMepeHUi, B KOTOPLIX NoNydeHbl AaHHble 6a30BOro YpoBHSA, He ACIMKHbI OrpaHNYMBaTLCA TOYKaMU,
MCNONb3yeMbIMU ANsl HEMPEPLIBHOMO KOHTPOMNS COCTOSAHUA. PekoMmeHayeTc4, UToObI B ©0a30BbIN YPOBEHE BXOAUMNO
OonblUue gaHHbIX (bonblUe ToYeK U HanpaBneHUn namepeHunn, ¢ 6oNbLLIUM paspelleHnemM 1 B bonee LLNPOKOM
ananasoHe 4YacToT), YeM TpebyeTca Ang NnpoBeaeHUs 0ObIYHbLIX MPOrpamMm KOHTPOSIA COCTOSIHUA. Ecnin B npoLec-
ce HenpepbIBHOMO NN Nepuoamyeckoro MOHUTOPUHIa B HeOONbLLLIOM KONMMYECTBE ToYeK byaeT obHapy»KeHO n3me-
HeHVe BMOpaLMOHHOIo COCTOAHUSA, TO NpoBeaeHne bonee NoNMHOro aHanusa, aHanormyHoro ToMy, UTo ObIn BbINOI-
HeH Npu onpegeneHnn 6a3oBOro YPOBHA, MOXET NOMOYbL OnpeaennTb NPUYNHBLI 3TOMO U3MEHEHUS.

7.2.2 lLlnpokononocHas BMbpauuns

Ecnn TonbKo onbIT 3KkCnnyatauuy MallnHbl He No3BonsieT YMeHbLINTL TpeboBaHUA K cOOpY AaHHbIX, TO
OaHHbIE O LUMPOKONONIOCHOU BUOpaLMK 6a30BOro YpoBHS ACKHbI ObITe NOSTyYeHbI B LUMPOKOM ANHAMUYECKOM U
YaCTOTHOM AgManasoHax, YTobbl y4ecTb BNUAHUE BCEX BaXKHbIX CUJT, AeUCTBYOLLMX B MaLLlKHe. OObIMHO AN 3TOro
HeobxoaMMbl M3MEpPeHns cpegHekBagpaTUYHbIX 3HaYeHU ckopocTu B ananasoHe o1 0,1 ao 100 mm/c B nonoce
YacToT, HUKHSASA rpaHumua koToporo coctaenseT 0,2 £, (rae f,— Hu3LWwas YacToTa BpaLlleHus potopa) ao 3,5 . (rae
f. — BepxHAA rpaHuLa gnana3oHa YacToT aHanuaa). Ans 0onbLWMHCTBA MaLUWH 3TOT AManasoH NpocTupaeTcs 4o
10 kl'u. HxkHAa rpaHuua coctaBnseT obbivHO 10 'Y, 3@ UCKNoYeHUeM criydaeB HU3KOCKOPOCTHLIX MallKH, rae
OHa MOXET ObITb MeHbLLE.
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MeToabl N3MepeHNs LMPOKONOSIOCHOU BUDpaL MK poTopa U HeBpallakoLlmxca YacTe MallHbl yCTaHOBIe-
Hbl, COOTBETCTBEHHO, B cTaHgapTax [3] — [6]n [7]—[11].

bas3oBbIN ypOBEeHb AN OTAENbHbIX YaCTOTHLIX COCTaBNALWMX A0JKEH ObITb NOJSTydeH ANd TOro Xe AnHa-
MWYECKOTro AnanasoHa U ANg TOW XXe YaCTOTHOWU XapakTepUCTUKKU, YTO U NPU M3MePEeHUAX LLUMPOKONONOCHOM BUD-
paLun, YTODbLI NO3BOSINTL BbISIBUTL BO3MOXKHbIE NPUYNHBI BO3DYKAeHUS BUBpauumn (cMm. npunoxkeHue C). OgHako
npu onpegeneHnn 6a3oBOro YPoBHSA MOTYT ObITb 0OHapyKeHbl 3Ha4YUTEeNbHbIE COCTaBNSAOLME Ha HeXapaKTepHbIX
yacToTax. ATO MOXeT ObITb NPU3HaKOM 3apoXxaarLlencs HencnpaBHOCTU, MO3TOMY cllieayeT BbIABUTb NPUYAHbI
NOABNEHUSA TAKUX COCTaBNAOLLIKX.

Hanunyue coctaBnaroLLMNX BUOpaLUn Ha HEXapaKTePHbIX YacTOTaxX MOXET OO BACHATLCHA Takke 0CODEHHOCTS-
MW KOHCTPYKLNN KOHKPETHOW MaLlWHbI. Takue cocTaBnaroLlne B NpunoxeHnn C He paccMaTpuBaloTCA.

7.3 TpeHa napamMeTpoB BUOpaLun

7.3.1 Obwmne nonoXxeHus

[1pn popMrpoBaHUK NpOrpaMmMbl HAONOAEHUW 3a A0NTOBPEMEHHBIMU N3MEHEHUSMW BUOpaLMK BaXKHO Npa-
BUNbHO YCTAHOBUTbL MHTEpPBaN MexXay WamepeHuamu. Ona HOBbIX MalUUH UMW MaLlWH nocne KanutanlbHOoro
PEMOHTA, KOTopble paboTaloT B CTALMOHAPHOM pexnMe, NepnogmyuHoCTb AUKTYETCH TEM, HACKObKO BaxkHa De30T-
kasdHada paboTa gaHHOW MallMHbI, HACKONBbKO HageXXHOW OHa nokasana cebd B npeaLlUlecTBYOLEeN skenyaTaunm u
KakoBbl BOSMOXXHOCTU XpaHeHUs cobpaHHOW MHopMaLnN.

[1na cuctem HenpepbIBHOIO cbopa AaHHbIX, paboTalolLuX B pealibHOM MacLlUuTabe BpeMeHW, Npv OTCYTCTBUM
3aMeTHbIX U3MeHeHNU BUbpaLu MK 3a yCTaHOBNEHHOE BpeMd NpeaycMmaTpuBaloT nepruogmnyecknii copoc «ctapbixX»
OaHHbIX, KOTOPble HE UMEeRT 3HaYUTE TbHOW LieHHOCTW. [na cuctem nepuoguyeckoro KOHTpoNda npu obHapyXeHUn
Ha4vyana cTabuneHOro UsSMeHeHUs YpoBHA BUOpaL M pekoMeHayeTcs cokpallaTe MHTepBabl MeXxay U3MepeHn-
AMU 1 BoNblLUe BHAMaHWA yaenaTbh aHanuay gaHHbIX. H/ke 3T BONpocCkl paccMoTpeHbl bonee nogpobHo.

[Tpn KOHTPONE UBMEHEH WS BUDPpALIMK B NpoLiecce pasroHa (Bblbera) uamepeHust NpoBOASIT NpU 3apaHee yeTa-
HOBJTEHHOM (B 3aBUCUMOCTW OT BMAA MaLUWHbI) LLare UaMeHeHust YHacToThl BpalleHusd. ns KpynHbIX MeaneHHo
pPa3roHAKLLNXCA MaLllMH MHOTda AOCTaTOUHO NPOBOAUTE UBMEPEHUS C LUAaroM M3MeHeHs YacToThl BpalleHUs
5MUH"". 1N BbICTPO pa3roHSIOLLMXCS MaLLUH U3MepeHUs BUBpaLmMmn 0BbIMHO MPOBOAST B HEMPEPLIBHOM PEXMME.

7.3.2 TpeHa napaMeTpoB LUMPOKONONOCHOU BUOpaLnun

7.3.2.1 0bLwKne nonoxkeHns

[1pn ycTaHOBNEHUN KpUTEPUERB OLIEHKN BUDOpaL MK BpallalolwmMxca BanoB U HenoABWXKHbIX 3JTEMEHTOB
MaLUWHbI paccMaTpuBaloT TPpU dpakTopa:

a) 3HaYeHNe KOHTPOJIMPYEMOro NapamMmeTpa Buopauuu;

b) Ntodble 3HaUUTENBHbIE UBMEHEHUSI KOHTPONMMPYEMOro NapameTpa Bubpaunm;

C) CKOPOCTb M3MEHEHUSA KOHTPONMPYEMOro NapamMmeTpa Bubpauunn.

[1py BBOAE HOBOW MalUUHbI B 3KCcnnyaTaunio OLEeHKY OCYLLEeCTBNAT cpaBHeHeM BUOpaLn MallnHbI C
HeKOTOpbIM 3apaHee yCTaHOBEHHbIM U cornacoBaHHbIM 3HavyeHMeM. OgHako nocrne Havdana skcnnyartauum u
onpegeneHnsa sHavYeHU napameTpoB BUDpaLWK, COOTBETCTBYIOLLUMX HOpManbHOW YCTOUYNBOW paboTe MallWHBI,
OLleHKY OCYLLEeCTBNAIOT, OCHOBbLIBAACE HE TOJIEKO Ha abCOMOTHLIX 3HAYEHUAX NapaMeTpa BUubpaunn, HO U Ha ero
OTHOCUTESIbHBLIX U3MEHEHMUSIX.

Kpntepun HeobxogMMoOCTN TEXHUYECKOro 0bCny»KMBaHUA MallWH BpallaTebHOro AeUCTBUSA YyCTaHOBMNEHbI
B ABYX cepusx ctaHgapToB. CtaHaapTbl [3] — [6] nocBALLEeHbI U3MepeHUAM U OLeHKe LLIMPOKOMOJSI0CHOU BUDpaL
BpaLllaroLLMXCH BanoB (B MallMHaX 6e3 BO3BPAaTHO-NMOCTYNaTenbHOro ABmXkeHus), ctaHgapTbl [7] — [11] — name-
PEHNAM U OLIeHKe LUMPOKONOJSIOCHOW BUBpaL MM Ha HeBpaLlatoLMxea YacTax MalnH. Kputepun oLeHKK B 0benx
cCepusiX cTaHOapPTOB NpeacTaBeHbl B BUAE YeTbIpeX 30H BUOPpaLMOHHOTO COCTOAHUA (A9 abCONTHOIo 3Ha4YeH S
napamMeTpa Bnbpauumn), a Takke ansg MsMeHeH1 napameTpa BubdpaLmi.

OnbIT 3KcnnyaTauuu MallyH pa3HbIX BUOOB Ha pa3HbIX pabounX CKOPOCTAX nokasan, YTo B OONbLUMHCTBE
cny4vyaeB BUOpaUWOHHOE COCTOosIHME MalluH yaobHO onuckiBaTh Yepes napamMeTpbl CKOPOCTU. B TO e BpeM4
ynpaBJieH\e No napameTpam CKOpPOoCTU BUbpaLnn bes yueTa ee YaCTOTHOIo cocTaBa MOXeT NPUBECTU K Heaonyc-
TUMO OONbLUUM 3HAYEHUAM NnepeMeLLeHNs. ITO XapaKTepHOo, B YaCTHOCTK, AN MaLlUUH ¢ HU3KOW YacTOTOW Bpallle-
HUA poTopa, rae AoOMUHUpPYET cocTaBnsolast 0dopoTHON YacToThl. C ApYyron CTOPOHbLI, UCMONb30BaHNE KPpUTEPK-
€B TOJ1IbKO Ha OCHOBE CKOPOCTU ANdA MalUWH C BbICOKOW YacTOTOMW BpaLleHWUs poTopa Unn aAns MmalluH, B3anMoaeu-
CTBUE 3/TEMEHTOB KOTOPLIX MPUBOANT K NOSABIIEHUIO BbICOKOYACTOTHOW BUDpaLIMK, MOXET NPUBOANTL K HEAOMYCTU-
MO OONbLUMM 3HaYeHUSAM yCckopeHUI. [ToaToMy B 0DLLIEM BUAE KPUTEPUK MO NapaMeTpaM CKOPOCTU UMELDT BUA,
nokasaHHbIN Ha pucyHke 11.
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CpenHeKBanpaTMque 3Ha4E€HNE CKOPOCTN, MM/C

1 2 3
3oHa D
3oHa C
3oHa B
30Ha A
fr fy f f,
YacToTa, 'Y

1T — obnacTb rpaHUL NOCTOAHHOIO NepemeLleHna;, 2 — obnacTtb rpaHul NocTo-
AHHOW CKOPOCTU; 3 — 0BNACTh rPaHULl NOCTOAHHOIO YCKOPEHUSA

PucyHok 11 — 30HbI BUOPALMOHHOIO COCTOSIHUA

Ha rpaduke ykaszaHbl BepxHaa f, 1 HWKHAA f; rpaHuubl gManasoHa 4acToT aHanmsa, a Takke 4acToThl
nepexoda f, 1 f,. B obnactax Huke 4acToTbl f, U Bbllle YacToThbl f, rpaHnLa 30HblI COCTOSIHUA CTAHOBUTCSA 3aBUCU-
MOW OT YacToThbl. B AnanazoHe mexay £, 1 f, N(pUMEHSAIOT KpUTEePUK Ha OCHOBE NMOCTOSAHHOTO 3HAYEHNS CKOPOCTU.
Kputepun oueHKN U 3HaveHus 1, 1, 1, 1 f, Ans MallnH pasHblxX BUAOB NpueeaeHbl B [7] —[11].

BubpaunoHHoe CoCToAHNE HOBBLIX MaLLWH, TONBKO YTO BBEAEHHbIX B 3KCNnyaTaunto, 0ObIMHO COOTBETCTBYET
30He A. MallnHbl, Ybe BUOpaLMOHHOE COCTOAHNE COOTBETCTBYET 30He B, 0DbIYHO cUMTaloT rogHbIMU K A0NroBpe-
MeHHOW paboTe be3 KaKnx-nmbo orpaHnyeHnin. Ecnn sBubpaunoHHoe COCTOAHNE COOTBETCTBYET 30He C, TO MaLlK-
Hbl CHATaKT HENPUTOAHBIMU K AoNTroBpeMeHHoM paboTe. ObbIMHO gonyckarT paboTy TakuxX MaLlMH orpaHnYeHHoe
BpeMsl 0 TeX Nop, NoKa He NOABUTCA BO3MOXHOCTb NPOBeAeHUA KOPPEeKTUPYILMX AenUcTBUN. Ecnu BUbpaLoH-
HOe COCTOsIHME MallWHbl COOTBETCTBYET 30He D), TO cUMTaloT, UTO BMOpaL A Takux MaLllWH Ype3MepHO Benmka w
CBUAETENLCTBYET O pa3BUTUN NOBPEXAEHUN.

YpoeeHb NPEAYTPEXOAEHWE moxeT cunbHO BapbMpoOBaTLCA B 3aBUCUMOCTU OT KOHKPETHOW MaLUUHBI.
OObIYHO ero yctaHaBNMBaOT OTHOCUTENbHO DA30BOro YPOBHA BUOpaLIMK, onpeaesieHHOro Ha OCHOBE ONbITa 3KCIM-
nyaraumm n UMeroLLXCA pe3ybTaToB M3MePeHUN B 3adaHHbIX TOUKaxX U HanpaBeHUAX 414 oTAelbHOW MalUUHBbI
MK Knacca MaLlunH.

PekomeHayeTca ycTaHaBnueaTth ypoBeHb [MPEAYITPEXIOEHWE BhilLe 6a3oB0oro ypoBHA Ha 25 % 3HaJe-
HUA BepXHeW rpaHuLbl 30HbI B. Ecnu ba3oBbin ypoBeHb HU30K, To ypoBeHb [NMPELOYIPEXOAEHWE moxeT nexatb
HUXXe 30HbI C.

Ecnv 6a30oBbIv YPOBEHb HE YCTaHOBMNEH (HanpumMmep, Ans HoBbIX MaLUnH), To ypoBeHb NPEOAYTNPEXOEHNE
pekoMeHayeTcd onpeaensTbk Ha OCHOBE OMbITa 3KcnyaTauMyu aHanorMyHbIX MaLlvH UK Mo CornacoBaHnio MeX-
ay 3anHTepecoBaHHbLIMU CTOpOHaMK. [locne HakonneHns gaHHbIX 0 paboTe MalluHbl W MOCTPOEHUA ANd Hee
bazoBoro yposHs Bubpauuu yposeHb NPEOYTNPEXOEHWE gonkeH 6bITh yTOUYHEH.

B nrobom cnyvae pekomeHayeTtcs, YTobbl ypoBeHb NPEAYIPEXOEHWE He npeBbilLan BepxHIo rpaHu-
LIy 30HbI B bonee yeMm Ha 25 %.

Ecnu 6a30BbIN YypOBEHL BUDpaLUKN U3MEHUSICHA (HAanNpUMep, Nocne KanutansHOro PEMOHTA), TO YPOBEHb
NPEOYTPEXOEHWE moxeT ObITh COOTBETCTBYHOLLMM 00pa3oM N3MEHEH.

YpoeeHb OCTAHOB 00bIMHO CBA3LIBAIOT C YCNOBMEM COXPaHEHUA MexXxaHWYeCcKoW LUeNoCcTU MallnHbI, NO-
3TOMY OH 3aBUCUT OT ee KOHCTPYKTUBHBLIX OCODEHHOCTEN, B TOM YMCTIe OT NPOEKTHLIX peLleHn, obecnevynBatoLLnX
CNOCODHOCTL KOHCTPYKUMK MaLLWHbI BblAepXMBaTe BO3AENCTBUE pa3BMBaeMbIX et0 AnHamMmudeckmnx cun. Kak crnea-
cTBue, ypoBeHb OCTAHOB 06bIvHO 0gnHaKkoB Ans BCcex MallWUH AaHHOW (MNY aHanOrM4YHOW) KOHCTPYKLUMK K, KaK
npaBunno, He cBA3aH ¢ ba3oBbLIM ypoBHEM, B oTnndue ot yposHA NPEOYINPEXOAEHNE.

Bcnegctere MHOTroobpasnsa KOHCTPYKLUMIA MaLllMH HEBO3MOXHO gaTbh 0bLUMe NpaBuia no yCTaHOBEHUIO
ypoBHA OCTAHOB. ObLIYHO 3TOT YpOBEHb NeXNUT B npegenax 3oH C unu D, HO pekomMmeHayeTcs, YTOObI OH
npeBbIlan BepXHIOW rpaHuuy 3oHel C He bonee yem B 1,25 paasa.
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[ paHWLbl 30H, yCTaHOBNEHHble cTaHgapTamu [3] — [6] u [7] —[11], nocTpoeHbl Ha OCHOBE CTaTUCTUYECKOW
0bpaboTKN AaHHLIX, MONYYEHHbLIX B Xo4e LWMPOoKoro ocbcnegoBaHmst MallvH pasHbIX BUAOB.

LencTteusa, npeanpmHumMmaemsble npy BMopauuoHHOM COCTOAHUM MaLUHbI, COOTBETCTBYIOLLLEM KaXKO0W U3 yKa-
3aHHBLIX 30H, 3aBUCAT OT CKOPOCTU U3MEHEHUS KOHTPONMMPYEMOTo napameTpa BubpaLunu.

BbileykasaHHbIe KpUTEPUMN NPUHUMAIOT Mo BHUMaHWE U NMpU YCTaHOBTEHUN MHTepBana MexXxay MaMmepeHus-
MW NPU NepuogmnyeckomMm MOHUTOPUHIE U MexXxay HabniogeHnsaMy AaHHbIX NPU HenpepbIBHOM KOHTPOJe COCTOSIHUA
MaLUWH. OTOT MHTepBal 3aBUCUT OT 3HaYEHUA KOHTPONUPYEMOro napameTpa U CKOPOCTU ero nameHeHna. CooTBET-
CTBYIOLLME pekoMeHgauu npmeegeHsl HAXKE YU NPOUNNICTpUpoBaHbl pUucyHkamm 12 1 13.

MapameTp BuBpaLmm °

3o0Ha D 1 1 — HeobXxo0aUMO NMPUHATNE MEeP; 2 — HeobXxoanm TLLA-
TENbHLIK KOHTPONb, 3 — HOPMAanNbHaA YCTOWYUBAA
pabora

2 9 Pazmax nepemeLweHns (MKM) nnm cpea-
JoHa C HEKBaAPaATUYHOE 3HAYEeHUEe CKOPOCTU (MM/C).
b Mnsa conocTaBneHus ¢ KPUTEPUSIMMU MO
AV ctaHgaptam [3] — [6] vnn [7] — [11].
. . ._ » | ¢ TlporHo3npyemoe BpeMsl, Nnocne KoTopo-
ro Tpebyetcs NpuUHATUE MeEPp.
3oHa B 3 d Mepexon K cokpaweHHbIM UHTEpPBanam
MeEXay namepeHusmu (B npegenax 48 u).

AHs ®es Map |Anp ([Man UioH|WUton Aer | Cex Okt Hos ek PUCyHOK 12 — Mamepenns LULMpOKONONOCHOW BUD-
Cnyyai 1a [Tl ©3aMepeHMii® pauMy Ha BPaLLALWMUXCA Banax UM Kopnyce
Criyuait 1b Criyuait 1c MaluHbl. Bubpaumsa B obrnactm «HOPManbHOro

COCTOSIHUSA»

MapameTp BuGpaumm °

7 — HeobXoOMMO NpUHATUE Mep;, 2 — HeoDBXOOUM TLUA-
30Ha D 7 C TeNbHBLIN KOHTPONb, 3 — HOpMArbHaA YyCTOMYMBAS
- paboTa
-

Aoma C o 9 Paamax nepemeweHns (MKM) nnm cpea-
o [ 4 HEKBaApPaATUYHOE 3HA4YEeHNE CKOPOCTU (MM/C).
b Mnsa conocTaBneHus ¢ KPUTEPUSIMMU MO
ctaHpgaptam [3] — [l unm [7] — [11].
¢ TlporHo3mnpyemoe BpeMs, Nnocne KoTopo-
ro Tpebyercs NpuUHATUE MEP.
3oHa B d [lepexoa K cokpalweHHbIM MHTEPBanam
MeXay namepeHusmu (B npegenax 48 u).
PUCYHOK 13 — V3amepeHunst LLMpoKononocHoOM BUD-

AHe ®ee Map|Anp [Man NioH|Won Aer |Cen Okt Hosa ek
Cny4ai 2a

HaThl MsmepeHMM
Criyyau 2b

pPaLMM HA BpaLLALWMXCA Banax uin Koprnyce ma-
WnHbl. Bubpaumnsa sbnunan yposusa MNPEOYTTPEXK-

Cnyuan 2¢ ONEHWE

7.3.2.2Cny4an 1. Bubpauusa B obnactm « HopManbHOro COCTOAHUA»

Ecnn Bubpaumna nameHdeTcd B npedenax 3oHbl B, TO NpeanpyuHUMareT creayoline AeUcTBUA (CM. PUCY-
HOK 12).
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a) ['lpn OTCYTCTBUU CYLLIECTBEHHbIX UBMEHEHWIN B BUDPaLIMOHHOM COCTOSIHUM MaLLWHbI HUKaKUX AEWCTBUN HE
TpebyeTcs.

b) IMNpw NoBbILLEHNW BUOBpaLMX C NOCTOAHHOW CKOPOCTBIO MUBMEHEHUSA KOHTPONUPYEMOro NapameTpa NPorHo-
3MPYIOT BPpEMS JOCTUXKEHUSI BEPXHEW rpaHULIbl 0651aCcTU « HOPMalibHOMO COCTOSIHUAY . ECNK 3TO BpemMs HacTynaeT
nocrie cpoka cneayroLllero usmepeHus, To HUKakmx gemctemn He TpebyeTcd. B NpoTUBHOM chnyyae yMeHbLUarT
MHTEepBalbl Mexay nsmepeHnamMn 1 HabnroaarT 3a USMeHeHAMK BUbpaL K, noka ykaszaHHagd rpaHuua He dyaet
OOCTUrHyTA.

c) Ecnn kpnBasi nameHeHust napameTpa BubpaLum HennHenHa Ui CKOpoCTb UBMEHEHUA NapaMeTpa BO3-
pocna bonee yem Ha 25 % 3a BpeMm4d, npolleglliee ¢ MOMeHTa rnocnegHero MusmepeHus, To KOHTPOMUPYIOT U3Me-
HeHWe BUOpaLWK B HEMPEPLIBHOM PeXuMe UMK cokpallaloT MHTepBallbl Mexay UsMepeHUaMn 1 paccMaTpuBaroT
BO3MOXHOCTb MPUMEHeHUs AnarHoCTUYECKUX Npoueayp.

7.3.2.3Cnyvaun 2. Bubpaunsa sonusuv yposHs NPELYTNPEXOAERNE

Ecnu Bubpauna nameHsieTcd B Npegenax 3oHbl C, TO npeanpuHUMaroT criegyollime 0eUCTBUS.

a) [oka BMbpaLMOHHOE COCTOSIHUE MaLLWHbI OCTAeTCH HEU3MEHHbLIM, COXPaHSIFOT MNPEXKHIOK NEPUOANYHOCTL
KOHTPOSA.

b) Ecnn HabntogaeTcs IMHENHBIA POCT KOHTPONUMPYEMOTO napameTpa BUubpaLnm 1 oXXnagaeTcsl, YTO 3TOT
napamMeTp NPeBbLICUT YPOBEHb, TPeOYHOLLUK NPUHATUA peLleHnIA, TO 40 HacTynneHUs cnegyrollen aatel N1aHOBO-
o TeEXHUYeCKoro obcnyXmesaHma Unn nnaHoBoro obcrnegoBaHus, a Takke B cfiydae HelTMHeMHOro U3MeHeHUs
napamMeTpa KOHTPONMPYHT U3MeHeHe BUbpaLuM B HENPEPLIBHOM peXxXume UInin, cokpallada nHTepBanbl Mexay
N3IMepeHnsIMKU, 0 QHOBPEMEHHO NepecMaTpuBatloT gaTy bnmkanero TexHU4eckoro oocnyxmeaHua. B aToT Mo-
MEHT peKoMeHayeTCd npuMeHeHne AnarHoCcTUIeCcK X npoLeayp Ans BbIABNEHUA NPUYKH NOBLILLEHHOW BUbpaL
1 onpegeneHna TpebyeMblX KOppekTUpyoLWmnx AencTBUit. B cnydyae noHWKeHUa BUbpaunn pekoMmeHOyeTcqa Bep-
HYTbCS K OOBbIMHOMY peXkumy coopa gaHHbIX U KOHTPONA BUOpaLUUOHHOMO COCTOAHME (AN NPUMEPOB, NOoKa3aHHbIX
Ha pUcyHKax 12 n 13, 3To o3Ha4vYaeT BO3BPpaT K ABYXHEAENbHOMY UHTEpPBaNy MeXay N3MepeHUsMKn), HO NpU 3TOM
npoBeaeHne gnarHoCTUPOBaHUS ANS BbIABNEHUA NPUYNH UBMEHEHUS1 BUDbpaLIMK, NO-NPEeXHEMY, ABNAETCA Liefe-
COODpasHbLIM.

7.3.3 Bubpauus B npouecce pasroHa (Bbibera)

B HacTosileM cTaHaapTe noa Bubpalnen B npouecce pasroHa (Bblbera) nOHMMaroT AaHHble, CHUMAaEMbIE B
pexxnmax nycka (octaHoBa) MallWHbI. OTW AaHHbIE NO3BONAOT NPOBECTU yrydneHHoe obcneaosaHne MallnHbl,
KOTOPOE HEBO3MOXHO OCYLLECTBUTL TONLKO Ha OCHOBE M3MepeHUn Bubpaunn B CTaLMOHAPHOM peXnme padoThl.
OTKNKWK Ha gucbanaHc, Hanndue pe3oHaHCOB KOHCTPYKLUMK MaLUUHbI U OTAENbHbLIX 3J1eMeHTOB, BKITHoYast KpUTK-
YyecKkne 4YacToThbl BpallleHUda BanoB, AgeMrndpmpoBaHme, agedeKkTbl 3NeKTPOMarHUTHOW Npupoabl, TpeHne Mexay ABU-
XYLLMMUCA YaCTAMU U TPeLLMHbI Ha Bany — BCe 3TO yaoOHO BbISABNATL U aHaNMM3upoBaTh Mo nepexogHbIM Npo-
LileccaM BO BpeMs pasroHa (Bbldoera). [Nonyyaembliii Npy aHanmae nepexogHblX NpoLeccoB CNeKTp byaeTt Tpexmep-
HeIM. TpeTben KoopaMHaTON ABNAETCH BpeMsl UM YacToTa BpalleHud. Ecnv oaHoOW U3 koopauHaT sIBNsIeTCA Yac-
TOTa BpaLleHUs1, TO ee U3MeHeHMe A0MKHO ObITk NPUBA3aHO K 0060poTHOU YacToTe poTopa. OObIMHO gaHHbIe N3Me-
pPeHN BUOpaLMK B NpoLlecce pasroHa (Bblibera) npeacTaBnAatoT B BUAe anarpamm boage, Hankesucra, Kamndenna
MK KacKadHOoro cnekTpa.

XapakTepucTukn BndpaLum B npouecce pasroHa (Bbldoera) aBnArTCS BaXKHbIM 3NIEMEHTOM ONnUcaHns 6a3zo-
BOro YpOBH4A. Hem DonblUe TakUX XxapakTepUcTuk byaeT BKIHOYEHO B AaHHbIe OA30BOro YPOBHS, TEM BhilLie BEPO-
ATHOCTE CBOEBPEMEHHOIo ODHapPYXXeHUA U OTCIeXMBAHNA BO3HUKaOLWLKX B MallMHe HenCnpaBHOCTEN, a TakxKe
NOCTAaHOBKW NPaBUbHOMO AnarHo3a.

7.3.4 TpeHa napamMeTpoB NnepexoaHbIX NpoueccoB

OnucaHue nepexodHbIX NPOoLEeCccoB ABNAeTcs bonee CNoXHbIM, YeM NPOLECCOB CTalUMOHapPHbIX, HO, TEM He
MeHee, TpeHa NapaMeTPOoB NepexoaHbIX NPoLEeCcCOoB TakkKe NCNOSTb3YIOT ANnsl OOHapy)XeHUA U3MeHEeHUI B TEXHU-
YeCKOM COCTOAHUN MaLLUUHbI. KOMNNEeKCHbIV aHann3 TpeXMepHbIX NpeacTaBNeHUN AaHHbIX MO3BOSIAET BbISIBNATH
HencnpaBHOCTW, KOTOPbLIE MOTNK Dbl 0CTaTLCA He3aMeYeHHbIMU NpU aHanu3e AaHHbIX CTaUuMOHapHOro peXxxmma
PabOoThI.

[lepexogHble npouecchl MOryT UMeTb MeCTO AaXKe B cliydae, Korga CKopoCTk MallHbl 0CTaeTCca NOCTOSAH-
HOW, eCI MPOUCXOAUT U3MEHEHWE BHELLHWX YCNOBUIA (TeMNepaTypbl, AaBNEHUSI U T. A.), HArpy3ku, napamMmeTpoB
pexkxuma 1 7.M. [o3TOMy BaXKHO, UTODLI M3MepeHUa NepexoaHbIX NPOoLEecCcoB, Bbl3BaHHbLIX AaHHLIMU N3MEeHEeHUAMU,
NpoBOAMIIN U CONOCTABNANN, MO BO3MOXHOCTU, ANA OQHUX U TeX XKe PeXXUMOB paboThl.
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7.4 HacToTHbIe cocTaBnsAwLWMUe BUbOpaLmnn

7.4.1 O6LWwMe NonoXxXeHUs

N3amepeHna LUMPOKONONoCHOU BUDpaLu He Bcerga criocobHbl AaTh 4OCTaTOYHYHO MHGPOpMaLUWio ANga naeH-
TUdpmnkaunm npudmH npesbileHns yposHA NPEOYTNPEXOEHUE. 310 ocobeHHO cnpaBed1vBO AN MaLUWH CIOX-
HOW KOHCTPYKUWIK, B KOTOPLIX BbIHYKAAKOLLMEe CUIbI NPOABNSAT cebsl Ha pasHbIX YacToTax. B 3aToM cniyvae ueneco-
0bpas3Ho pa3aennThb LUMPOKONONOCHLIV CUrHaN Ha OTAeNbHbIe YACTOTHbIE COCTaBNMAOLLNE, XapaKkTepuayoLlmecs
CBOUMU aMnnnTygaamn U paszamun. Kak npaBuno, Kaxkaaa Takas cocTaBnaroLLlaa cesizaHa ¢ Kakou-HMOyab ABNXKY-
LLlencd YacTbio MallvHbI. MI3MeHeHUA YacTOTHLIX COCTaBNALLMX NO3BONAET ODHAPYXXUTb HapyLleHne B paboTe
MaLLWHbI UK ee NoBpeaeHue Ha bonee paHHen ctaguin. ducbanaHc (MexaHu4eckon nnm TensioBoun), aBTokoneba-
HUS1, TPEHUE OABMXKYLLMXCS YacTeln, AedpeKTol CONPSXKeHUX, NOBpeXXaeHNs NoALLUMHUKOB U 3yb4aTbIX nepegad, Tpe-
LLINHBI B pOTOPE N AP. HENUCTNIPaBHOCTU MOTYT ObITb BbISABIEHbI MO ANCKPETHLIM YaCTOTHLIM COCTaBMALLMM.

ObbIYHO NpW BBOAE B 3KCNyaTauMio HOBOW MaLLWHbI UK NOCTe KanMTanbHOro peMoHTa 3anuchiBaloT ee
CNEKTP, KOTOPLIN ABMNSIETCA COCTaBHOW YaCTbHo DA30BOr0 YPOBHA. TOT 3TANIOHHbLIA CNEKTP CPaBHUBAKOT CO CMNEKT-
pamMu, NoNyyYeHHbIMKX B Nocneaytoline MOMeHTbl BpeMeHW, Ang obHapyXeHUs1 BO3MOXHbIX U3MeHeHUN. Ecnu
CMEKTP NOoMy4veH ¢ NpMMeHeHneM beicTporo npeobpasoBanunga ®ypee (BINP), To cnegyet obpallats BHUMaHWE Ha
HeobXoaMMOCTb UCMONb30BaTh NpK 0bpaboTke ogHN K Te XKe NOJIOChl aHanu3a 1 ogH1 U Te XKe BeCoBble (PYHKLINY
(OKHA).

[TpuMmep cnekTpa BUbpauum nokasaH Ha pucyHke 14. Ha HemM AACHO BMAHbLI MUKX Ha XapaKTepHbIX YacToTax.
Ecnu NWKn CTaHOBATCS OYeHb BbICOKMMU, TO HEODXOANMO BbISICHUTL MPUYNHY UX NOABNEHUSA, YTO NO3BOJIUT YCT-
PaHUTb ee Ha paHHeW cTagun. HekoTopble MUKKM MOTYT ObITk He CBSI3aHbl C TUNMUYHBIMW HEUCTIPaBHOCTAMMU, pac-
CMOTPEHHBIMU B NpUnoXxeHun C, a 00bACHATLCS 0CODEHHOCTAMN KOHCTPYKLNA MaLLUHbI.

[TpnumeyaHwune— bonee nogpobHO coNOCTaBNEHNE LLUUPOKOMNONOCHOW BMOPaALMKN C YACTOTHbIM CMEKTPOM
DACCMOTPEHO B [25].

CpegHekpagpaTtuiHoe 3HavyeHUe CKOPOCTU, MM/C

HENEEEEEN
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YacTtoTa, 'Y

PucyHok 14 — YacToTHbIN CnekTp
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7.4.2 TpeHA YaCTOTHbLIX COCTaBNAIOLWMNX BUOpaLun

CnexeHve 3a U3MEHEHUAMN aMNNNUTY XapaKTePHbIX CO-
CTaBNAKOLWMX YAaCTOTHOIO CrekTpa AaeT AOMNONTHUTENbHbLIE BO3-
MOXHOCTM ANA YCTaHOBMIEHNA NOPOroBbIX 3HAYEHUWU. Ha PUCYH-
ke 15 nokasaHbl TUNUYHbIE NPUMEPBLI U3BMEHEHUS COCTaBMAKLLMNX
ODOPOTHOW YaCTOThl U €€ FAPMOHUK CO BPEMEHEM.

7.5 AHanu3 orndatoLleun BbICOKOYAaCTOTHOU BUOpaLun

B HEKOTOpbIX crny4YasiX "SMeHeHUsA B TEXHNYECKOM COCTOS -
HUN MALLMHBI NMPoLLEe OOHAPYXNTb, aHaNM3npys ormdatoLLyo Bbl-
COKOYacTOTHOM BMOpauunn. Takom aHanmns MOXeT OblTb peanmnso-
BaH HECKONbKMMK crnocobamu, He paccMaTpUBaEMbIMU B HACTO-
AlLlemM cTaHaaprTe.

8 AHaNuU3 U nepeagavya gaHHbIX

PekomeHaaumm HacTosLWEro ctraHgapTa orpaHnYeHbl TOMNb-
KO 00LL MMM BonpocamMm cbopa AaHHbIX B NpoLiecce BUOpaLOH-
HOro0 KOHTPOSA COCTOSAHMUSA MaLUMH ONS NofyyYeHnsa 3HauYnMblX
DEe3ynbTaToB B PearibHbIX YCMOBUAX OrPaHNYEHUN NPaKTUYECKO-
0O U 3KOHOMMYECKOro Xxapakrepa. AHann3 nosly4eHHbIX AaHHbIX
N opmMaTthbl X NpeacTtaBneHna — no [295].

[OCT P NCO 13373-1— 2009

—
-

CpeaHekBagpaTuyHoe 3Ha4YeHMe CKOPOCTU, MM/C

Bpema, gHW

1x — nepBasd rapMoHMKa oOOpPOTHOU YaCTOThbI, 2X —

BTOpasaA rapMoHMKa obopOTHOM 4acToTbl, 33X — Tpe-

TSl rApMOHUKa ODOPOTHOU 4acToThbl; Sub — cybrap-
MOHUKa 0OOPOTHOW YaCTOThb

PWUCYHOK 15 — VI3MeHeHne 4YacTOTHbIX COCTaB-
naLwmx sudpaummn

23



roct P UCO 13373-1— 2009

[MpunoxeHue A
(pekomeHayemoe)

PykoBoAacTBO No BbIOOPY CNOCOO0OB U TOUYEK U3MEpPEeHUNA

B tabnuue A.1 npyBeaeH nepeveHb MaLllUH pa3HbiX BUAOB, AN KOTOPbIX NPOBOAAT U3MepeHnst BUbpaumm B Lensix
KOHTPONSA TEXHUYECKOrO COCTOAHUS. B Tabnuue ykasaHbl Takke NPpUMEHSIEMbIE AN 3TOro TUNbl 4aT4MKOB BUbBpauum ¢
pEKOMEHAAUUSAMU O MECTE UX YCTAHOBKU U HANpaBneHnaM namepeHn. B psage cnyvaeB YNCno TOHEK UBMEPEHUN MOXET
ObITb COKpaLLEHO.

Hanuble Tabnuubl A.1 crnegyeTt ncnonb3oBaTh TOMNbKO B Ka4YecTBe 0DLWEro pykoBoACTBa U HE paccmMaTpuBaTth Kak
kKakoe-nnbo orpaHnYeHne Ha Buabl MallvH, TUMNbl JaTYMKOB, MECTa naMmepeHun Bubpaumn. Ecnn kOHKpeTHas MaluuHa He
noanagaeTt Noa Te, YTOo ykasadbl B Tabnuue A.1, TO ANsl KOHTPONSA €€ COCTOAHUSI MOXET NoTpeboBaTbCA MHOW TUN AaTUnKA
N Apyrme To4Ku namepeHnn Bubpauun.
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Tadbnwuua A1 — Cnocobbl N TOYKM N3MEPEHUN

5 5 HanpaBneHus CooTtBeTCcTBYHO- | CM. NpuUmMe-
Bug malluuvHbl KOHTpoOnupyemMbin napamertp Tun patyuka TOYKM U3MepeHnin M3MEpPEHMI WU cTaHaapT qaHUe
KpynHble napoTtyp-| OTHOCUTEnNbHbIE nNepe-| [Jatymk OeCcKOHTakKTHOro| Ban y kaxaoro noawmn- PagnanbHble (ocu 1
OWHHbIE arperaTbl C|MeLWeHns T™Mna HUKa XnY vnu [3]
rMaOpoaANHaAMUYECKN-| WIMN
MU nogwunnHukamun| AbcontoTHble nepemewle-| CodveTaHue gatymkoB Bec-|  Kopnyc Kaxgoro nogwun- nog yrnamm £45° K
(3NEeKTpoO3SHepreTuka) [Hus KOHTaKTHOINo U MHEPLUUOHHOIO | HUKA HUM)

CKOPOCTb UIN YCKOPEHUNE

OceBble nepemMeLlleHus
Bana

®aza u vyactoTa Bpalle-
HUS

TUMNOB

IlaTunK CKOpPOCTU UNKN akce-
nepomeTp

[Natumnk 6ecKOHTaKTHOro Tmna
UM OaT4YUK OCEBOIO MOJIOXE-
HUS

BuxpeTtokoBbIN, MHOYKTUB-
HbI NN ONTUYECKUIN OAaTHUK

Kopnyc ka)goro nogLuun-
HUKa
YNOopHbIN BYPTUK

Ban

PagnaneHble (ocwu

Xny)

OceBoe (ocb 2)

PaananbHoe

[7]

[TpOMBIWNEHHDbIE
napoBble TYpOWUHDI
ManblX WU CpeaHnx
pPa3MepoB C rmapoaun-
HaMUYECKUMN MNOA-
WUNHNKaMun (Cnno-
Bbl€ MPUBOAbI, 3MEKT-
DO3HEPreTnKa)

OTHOCUTENbHbLIE MNMepe-
MeLLEHUS

CKOPOCTb UIN YCKOpPEHUe

OceBble nepemeLlleHuns
Bana

®aza u vyactoTa Bpalle-
HUS

[laTymk 6eCcKOHTaKTHOIroO TMna

IlaTunK CKOpPOCTU UNKN akce-
nepomeTp

[laTunk BEeCKOHTaKTHOro TMna
NN OaTYNK OCEBOIO NONoXe-
HUA

BuxpeTtokoBbin, MHOAYKTUB-
HbIM U ONTUYECKUIN OAaTUYUNK

Ban y kaxgoro nogLiun-
HUKa

Kopnyc ka)xgoro nogLuun-

HUKA U KOPNYyC TYPOUHbI
YNoOpHbIN BYPTUK

Ban

PagnanbHble (ocu
XnY wnvnoa
yrnamm £45° K HUm)

PagnaneHble (ocwu

Xny)

OceBoe (ocb Z)

PaananbHoe

[4]

[S]

[TIpOMBIWINMEHHbIE
napoBble TYpPOWUHDI
ManblX pa3mMepoB C
NOALWMNHUKaAMKN Kade-
HUS

CKOpPOCTb UINN YCKOPEHUE

®aza n vacrtora Bpalle-
HUS

[laTumkK CKOpOCTU UMK akce-
NnepomMeTp

BuxpeTtokoBbin, MHOYKTUB-
HbI NN ONTUYECKUIN OAaTHUK

Kopnyc kaxgoro nogLmun-
HUKa W Kopnyc TypOuHbl

Ban

PagnanbHbie (ocn X

nYy),

OceBoe (ocb 2)
PaananbHoe

[S]

[TpOMBIWLNEHHDbIE
ra3oBble TYypOUHbI
KPYMHbIX U CPpeaHuX
pasMepoB C rMapoaun-
HaMW4YECKUMUN NOA-
LLNMHUKaMW

OTHOCUTENbHbIE UK ab-
COJTIOTHbIE NepemMelleHns

CKOPOCTb UIN YCKOPEHUE

OceBble nepemMeLleHus
Bana

®aza u vyactoTa Bpalle-
HUS

[laTunk 6eCKOHTaKTHOIo TMNa

IlaTunK CKOpPOCTU UNKN akce-
nepomeTp

[NaTunk 6eCKOHTaKTHOro TMNa
UM OaT4YUK OCEBOrO MOJIOXKe-
HUS

BuxpeTtokoBbin, NHOYKTUB-
HbIM U ONTUYECKUN OAaTUYUNK

Ban y ka)goro nogLuun-
HUKa

Kopnyc ka)xgoro nogLuun-

HUKA
YNoOpHbIN BYPTUK

Ban

PagnanbHble (ocwu
XnY nnnnog yrnamu
+45° K HUM)

PagnanbHble (ocn X

YY)

OceBoe (ocb Z)

PaananbHoe

[5]

9]
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[ToodosmkeHue mabnuupbl A. 1

5 5 HanpaeneHus CooTtBeTCTBYO-| CM. NpuUmMe-
Bua malluuvHbl KOHTpoOnupyembiM napamerp Tun gatvuka TOYKM namepeHuin M3MEpPEHMI WWiA cTaHgapT qaHUE
[napaBnnyeckne| OTHOCUTENbHbLIE Nepe-| [atymk beckoHTakTHOro TMNa| Ban y psaga nogwunHUKOB PagnanbHble noAa [O] 2
TYPOUHBI C TMAPOANHA- | MELLLEHUSA yrnom 90°
Mudecknmun nogwwun-| CKOpoOCTb nnun yckopenne | Jatyumk ckopoctn unm akce-| Kopnyc kaxgoro nogwmn- PagnanbHble nofa [10] 3
HUKaMWU nepomeTp HUKa U Kopnyc TypOuHbl yrnom 90°
OcesBble nepemewenns| [datumk OecKOHTAKTHOrO TMNa| YNopHbIA BYPTUK OceBoe (ocb 2)
Bana UM OaTYUK OCEBOIO MONOXKe-
HUS
da3a n vactoTa Bpawe-| BuxpeTtokoBbiM, MHOAYKTUB-| Ban PagnanbHoe
HUS HbIK UMW ONTUYECKUN OAaTYUK
KpynHble Hacocbl ¢| OTHocuTenbHblE Mnn ab-| Hatumnk 6eckoHTakTHOro tTuna| Ban y Kaxaoro nogwun- PagnanbHble (nopg [4], [6] 4
rmapoagnHaMun4ec-|CornoTHble NepemMeLlLeHuns HUKA yrnamm £45° kocam X
KUMW NoALUMHUKAMMW nYyY)
- NMUTaTEenNbHbIE, CkopocTtb unmn yckopenne | Hartumk ckopoctn nnm akce-| Kopnyca noglunnHmnkKoB PagnanbHbie (ocn X [8], [10]
- UMPKYIALUNOHHbIE, nepomeTp nYyY)
- TEXHONOIrM4YecKkne OcesBble nepemewenns| [datunk beckoHTakTHOro TMNa| YMNopHbIA BYPTUK OceBoe (ocb 2)
Bana UM OaTYUNK OCEBOIO MOJIOXe-
HUS
da3a u vactoTa Bpawe-| BuxpeTtokoBbIM, MHOAYKTUB-| Ban PagunanbHoe
HUS HbIK UMM ONTUYECKUN OAaTHYUK
Hacocbl cpegHnx n| OTHocuTenbHble nepe-| HaTtumk beckoHTakTHOro tTMna| Ban y kaxaoro noawun- PagnanbHble (nopg [4] 4
ManblX pa3sMepoB C|MeweHnsa (NpUMeHAETCA HUKa yrnamm £45° kocam X 5
rMmapoanHaMmun4vecku- | peako) nYy
MW NOAWUNHUKAMW CkopocTtb unmn yckopenne | Hartumk ckopoctn nnm akce-| Kopnyca noglunnHmnKoB PagnanbHbie (ocn X [8]
NnepomMeTp nYyY)
OceBble nepemewenns| [atumk 6eckoHTakTHOro TMNA| YNOPHbLIA BYPTUK OceBoe (ocb 2)
Bana UM OaTYUNK OCEBOIO MOJIOXe-
HUS
da3a n vactoTa Bpawe-| BuxpeTtokoBbIM, MHOAYKTUB-| Ban PagunanbHoe
HUS HbIK UMM ONTUYECKUN OAaTHYUK
Hacocbkl cpegHux n| CkopocTb unun yckopenHne| HaTtymk ckopoctn mnn akce-| Kopnyc kaxgoro nogLumn- PagnanbHbie (ocn X [8]
ManblX pa3MepoB C nepomeTp HUKa U KOPNyCc Hacoca nY), ocesoe (ocb 2)
nogwunnHukamm kade-| ®asa u vacrtorta Bpawe-| BuxpeTokoBbiM, MHOYKTUB-| Ban PagunanbHoe
HUA HUS HbIN UM ONTUYECKUN OAaTYUK
BeptukanbHble Ha-| OTHoOcCUTEenbHblE nepe-| Hartumk 6eckoHTakTHOro Tmna| Ban Hacoca (aBurartens) PagnanbHble nofa [O] 3

COCHbl.

MeLLEHNS

y KaXgoro AoCTYNHOro W
BEPXHEro OCEeBOro NOALLNII-
HMKA

yrnom 90°
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[ToodosmkeHue mabnuupbl A. 1

5 5 HanpaeneHus CooTtBeTCcTBYIO- | CM. NpUmMe-
Bua malluunHbl KoHTponupyembiM napameTtp Tun pgatyuka TOYKM namepeHunin M3MEpPEHMI WWiA cTangapT qaHUE
BepTtukanbHbie Ha-
COCbI:
- ana oxnaxgeHunsa| CKoOpoCTb unuyckopeHne | Jartymk ckopoctu unu akce-| Kopnyc gBuratenst n Kax- PagnanbHble noAa 3
peakTopa, nepomMeTp O0ro goctynHoro nogwwn- | yrnom 90° [8]
HUKa
- ansa nogavm xnago-| OceBble nepemewenna| Hdatumk beckoHTakTHOro tTmna| Ban aBuratens OceBoe (0ocb 2) [10]
HOCUTENSA Bana UM OaTYUK OCEBOTIO MONOXe-
HUS
da3a u vactoTta Bpawe-| BuxpeTokoBbIM, MHOYKTUB-| Ban PagnanbHoe
HUS HbIN UM ONTUYECKUN OAaTYUK
KpynHble anektpo-| OTHocuTenbHble nepe-| Hartumk BeckoHTakTHOrotMna| Ban y Kaxaoro nogwun- PagnaneHble (noA [4]
aBUraTtenn n reHepa-| melweHus HUKa yrnamm £45° kocam X
TOPbI C TMAPOANHAMMN- nY
YyeckuMmu nogwmnnHuka-| CKopoCTb unu yckopeHne | [atumk ckopoctu unu akce-| Kopnyc PagnanbHbie (ocn X
MW NnepomMeTp nYyY [8]
OceBble nepemewenns| [datumk 6eckoHTakTHOrO TMNA| YNOPHbLIA BYPTUK OceBoe (ocb 2) [10]
Bana UM JaT4YUK OCEBOTIO MOJOXe-
HUS
da3a n vactoTta Bpawe-| BuxpeTtokoBbIM, NHOAYKTUB-| Ban PagnanbHoe
HUS HbIM NN ONTUYECKUN OAaTYUK
onektpogsuratenu| CKOpoOCTb UnNu yckopeHne | [atumk ckoOpocTu unun akce-| Kopnyc ka)goro nogLwmun- PagnanbHbie (ocn X
cpeaHuX u ManblX nepomeTp HUKa, KOpnyc anekrpoasura- | n Y), ocesoe (ocb 2) [8] 5

pa3MepoB C MNOALLWI-
HUKaMW KauyeHUs

®aza n vyactoTa Bpalle-
HUS

BuxpeTtokoBbin, MHOYKTUB-
HbIV UINMN ONTUYECKUN OaTUYUK

Tens
Ban

PaananbHoe

LleHTpobexHbie
KOMNPEeCCcopbl OCO-
bon KOHCTpyKumm (4
YIMOBbIX KanaHHbIX
KOpOobBKN) ¢ rmapoan-
HaAMWYE€CKUMMU
NOALWUMHUKAMWU Y
XKECTKNM KOPMNyCcoMm

OTHOCUTENbHbLIE Mepe-
MeELLEHUS

CKOPOCTb UIMN YCKOPEHUE

®aza n vyactoTa Bpalle-
HUS

[laTunk BecKOHTaKTHOIo TMNa

[laTumkK CKOpOCTU UMK akce-
nepomeTp

BuxpeTtokoBbin, MHOYKTUB-
HbIV UINMN ONTUYECKUN OaTUYUK

Ban y kaxgoro nogLluun-
HWKA, LWapoOBOro wapHupa,
BeayLWeEeN LWeCTEePHU

Ha ka)Xaom nogwunnHuKe
nnn 3ybyatom 3auenneHuu

Kaxabiy Bar

PagnanbHble (noA
yrnamm £45° kocam X

YY)

PagnanbHbie (ocn X

YY)

OceBoe (0ocb 2)

[4]
[8]

LleHTpobexHble
KOMMNPeccopbl

OTHOCUTENBbHbIE Nepe-
MeLLEeHUA

NaTunk 6eCKOHTaKTHOro TMNa

Ban y kaxgoro nogLuvn-
HUKa

PagnaneHble (noA
yrnamm £45° kocam X

YY)

[4]
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[TpodosmkeHue mabnuupbl A. 1

5 5 HanpaBneHus CooTtBeTCcTBYHO- | CM. NpuUmMe-
Bug malluuvHbl KOHTpoOnupyemMbin napamertp Tun patyuka TOYKM U3MepeHnin M3MEPEHUiA WM CTAHAApT qaHUe
LleHTpobexHblie CkopocCTb unu yckopenune | latumk ckopoctu unu akce-| Kopnyca noglwmnnHUKOB PagnanbHble (ocn X [S]
KOMMPEeCccopbl nepomMmeTp nYyY)
OceBble nepemewerHns| [atumk beckoHTakTHOro TMNa| YnopHeln BypTUK, TOpel OceBoe (ocb 2) 6
Bana U1 OaTt4yuK OCEBOrO MOJoXe- |Bana
HUS
da3a n vactoTta Bpawe-| BuxpeTtokoBbiM, MHOYKTUB-| Ban PagnanbHoe
HUA (4Nsa npuBoga 4Yepes |HbIU U ONTUYECKUN OaTUNK
penykTop)
BWHTOBbIE KOMI- OTHocuTenbHble nepe-| [datumk beckoHTakTHOro TMna| Ban y kaxagoro nogLwun- PagnanbHble (noA
pecccopbl ¢ ABYMS MeLLEHNA HUKa yrnamm £45° kocam X
CUENNEeHHbIMU POTO- nY)
DaMu Ha rMapoanHa- CkopocTtb unun yckopenue |  atumk ckopoctn vnn akce-| KpbIWKkn NOAWWINHUKOB W PagnanbHbie (ocn X
MUYECKUX NMOALLNIMHW- NnepoMeTp KOpnyc KomMnpeccopa nYyY NCO 10816-1
Kax OceBble nepemewenns| [datumk 6beckoHTakTHOro TMNa| YnopHbin BYpTUK OceBoe (0ocb Z)
Bana UM OaT4YUK OCEBOrO MOJOXe-
HUS
Yron noBopoTa kaxagoro| Hatymk gasbl KaxXabin Bar PagnanbHoe
Bana
BuHtoBble KoMMN-| CKOPOCTb UMK yckopeHne | JaTtyuk CKOPOCTU Unu akce-| KpbIWKY NOAWUMHUKOB W PagnanbHbie {ocn X| MCO 10816-1
pecccopbl C ABYMS nepomeTp KOpnyc Komnpeccopa nY), oceBoe (ocb 2)
CUEeneHHbIMU POTO-
bDaMn Ha nNoawunnHuW-| Yron noBoporta kKaxagoro| HaTtuuk dhasbl Kaxabin Ban PaananbHoe
Kax Ka4deHus Bana
KpynHole 3ybuatblie| OTHOCUTENbHbIE Nepe-| Hatumk beckoHTakTHOro tTmna| Ban y Kaxaoro nogLun- PagnaneHble (noA
nepegadvn ¢ rmapoau-| MeLwweHus HUKa yrnamm £45° kocam X
HAaMWYECKMMU NOA- nYy)
LLNTMTHUKAMW CkopocTtb unun yckopenue |  latumk ckopoctn vnn akce-| KpblWKkn NOAWWNMHUKOB Y PagnanbHbie (ocn X
nepomeTp Kopnyc 3ybuaron nepegayn | n Y)
OceBble nepemewenns| [Hdatumk 6eckoHTakTHorotuna| Kaxabin Ban OceBoe (0ocb 2)
Bana
3ybuaTble nepena-| CkopocTb unu yckopenne | [datumk ckopocTn mnm akce-| KpblWwKkn nogwmnnHUKOB U PagnanbHble (ocn X
Y C NOALMNMNHUKAMW NepomMeTp Kopnyc 3ybuarton nepegayum | n Y), oceBoe (ocb 2)
KavyeHus
KpynHble BeHTUNA-| OTHOCUTENbHbIE nepe-| Hatumk 6eckoHTakTHOro tTmna| Ban y Kaxaoro nogLun- PagnaneHble (noA 14
TOPbI C rMAgpoagnHaMun- | MeLWweHnsa (MPUMeHAETCS HUKa yrnamm £45° kocam X 3

HYEeCKMMUX NoALLNNHNKA-
MW

PDEOKO)

YY)

[4]
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[ToodosmkeHue mabnuupbl A. 1

NepoMeTp

n < 5 T T 5 HanpaBneHus CooTtBeTCcTBYHO-| CM. NpUmMe-
o MallWHbI OHTPONUPYEMbIN NapameTp nn gaTtvyuka OYKU U3MEPEHUN M3MEpPEHMI WU cTaHaapT qaHUe
KpynHble BeHTUNA-| CKOpPOCTb UNn yckopeHne| [aTumk CKOpocTU mnu akce-| Kopnyca noawmnnHUKOB PagnanbHbie (ocn X [8] [
TOPbI C MTMAPOANHAMMU- nYyY) 8

HEeCKMMHU NoALLNINMHUNKA-
M W

OceBble nepemMeLleHus
Bana

®aza n vyactoTa Bpalle-
HUS

[laTynk 6ecCKOHTaKTHOro Tmna
NN OaTYNK OCEBOIO NMONoOXe-
HUA

BuxpeTtokoBbin, MHOYKTUB-
HbIW NN ONTUYECKUN OaTUUK

YNopHbIK BYypTUK, TOpeL
Bana

Ban

OceBoe {0ocb Z)

PagnanbHoe

BeHTUNATOPLI cpe-
HUX N MalnblX pasme-
POB C NMOALNMHUKAMMA
Ka4veHWS

CKOpPOCTb NN YCKOPEHUE

[laTumkK CKOpOCTU UMK akce-
NepomMeTp

KpblllKa KaXxaoro noj-
LUMMHUKA U KOPIMYC BEHTUIIA-
TOpAa

PagnanbHbie (ocn X
n YY), oceBoe (oCb 2)

[8]

LleHTpudpyrn OTHOcuTEenbHbIE Nepe-| [Hatunk beckoHTakTHOro TMNa| Ban y Kaxaoro nogLwun- PagnaneHble (noA
MeLleHnst HUKa (NpyU Hanuuum OocTy-| yrnamum £45° kocam X
na) nYyY
CkopocTb unun yckopenue | artumk ckopocTtn unn akce-| Kaxgbln OCTYIMHbIM NOA- PagnanbHbie (ocun X| MCO 10816-1
NnepomMeTp LLMMHWK nY)
OceBble nepemewenns| [atumk 6eckoHTakTHOro TMNa| YNopHbIA BYPTUK OceBoe (ocb 2)
Bana U1 OaT4YUK OCEBOIO MOJIOXE-
HUS
da3a n vactoTta Bpawe-| BuxpeTtokoBbiM, MHOYKTUB-| Ban PagnanbHoe
HUA HbIN UITN OMTUYECKUN OaTYUK
NamenbunTenu OTHocuTenbHble nepe-| [Hatumk beckoHTakTHOro TMNa| Ban y Kaxaoro nogLun- PagnanbHbie (ocn X
APEBECUHDI MELLEHUS HUKa nY
CkopocTb unu yckopexHue | Ilartyumk ckopoctn unu kkcene-|  KpbIWKY nogLunnHUKOB PagnanbHbie (ocun X| MCO 10816-1

®aza n vacrtora Bpalle-
HUS

DOMETP
BuxpeTokoBbiM, WHOYKTUB-
HbIM U ONTUYECKUN OAaTUYUNK

Kaxabin Ban

YY)

PaananbHoe

[TpnmevaHune 1 —B uenax KOHTPoONsS COCTOAHUA OObLIMHO MCNONB3YIOT Pe3ynbTaTbhl U3AMEPEHNN B OPTOroHarnbHbIX HanpaeneHusax (nog yrnamm +45°),
[dpyron BO3MOXHOCTbLIO SIBNAETCHA uamepeHne B HanpaeneHmsax X n Y. PeaynbtaTtbl uamepeHnn bonee MHOOPMaTUBHbLI, €Crnn X rnpoBOAAT B HanNpaBneHusixX, B
KOTOPbIX XXECTKOCTb MalUWHbI CYLLECTBEHHO pa3finyHa.

[TpumevaHune 2— Becerga pekoMmeHayeTcsl UBMEPSATb Kak MOCTOSIHHOE CMELLEHNE, TaK N KonebaHnsa OTHOCUTENBHO 3TOro cMmeweHus. nsa rmgpaBnmnyeckmx
TYPOUH 3TO OCODEHHO BAXKHO BBMUAY OTHOCUTEINBHO DONbLIMX pagunarnbHbiX 3a30POB B NOALIMINMHUKAX.

[TpnumeyaHunedd— [na BepTUKanbHbIX MaWWH U3MEPEHUA NPOBOAAT B HANPAaBNEHUNAX, IAe XeCcTKOCTb MakcumanbHa U MMHUMarnbHa. OBbIYHO 3TU
HanpaseHUs1 CBA3aHbl C PACNOTIOXEHNEM BXOAHOMo OTBEPCTUA TYPOUHLI.
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MTpumedvaHnune 4 — Bubpaumsa Hacoca CylLEeCTBEHHO U3MEHSAETCH NPU U3MEHEHNN pexmnma paboTbl. B naeane Bnbpaumsa MMHMMAanNbHA B TOYKE
ontumaneHoro Kr. B gpyrnx toukax paboven xapakrepuctukum snbpaumsa dyaet Boiwe. B nobom cnyvae namepeHnss Heobxoanmo npoBOANTb B TEX Xe peXnmax
pPaboTbl, YTODbLI UMETH BO3MOXHOCTb COMNOCTABMNEHUS PE3yNbTaToB.

[TpnmevaHune 5— MawwnHbl ManbeiXx U cpegHnx pasmepoB 0OBbIMHO HE TPEDYIOT KOHTPONS B peanbHOM macwrtabe BpeMEHU, NOSTOMY AN NONyYEHUS
MHOPMAaLNK, KaK NPaBUIIO, UCMONb3YIOT NOPTATUBHbLIE COOPLWMKN OAHHBIX.

ITpnmevaHnune 6—I[1pn HEXECTKON CBA3N MEXQY BarnamMmu UCMNOnb3yT CBOM OTMETKM dhasbl AnNs KaXXgoro sana.
TpnumeyvyaHune 7— HaKpynHbiX OCEBbIX BEHTUATOPAX NMPU OTCYTCTBUM A0CTYyNa K NOAWMNHUKAM WU Banam npuBoga UamepeHunst NpoBOAAT HA Kopnyce

BEHTUNATOPA B HanpaeneHmsax X u'Y.
[TpuymedaHne 8 —Y BEHTUNATOPOB KOHCOMNBHOIO TUNa N3MePEHUA NPOBOAAT TONBbKO HA MakCUMarbHO Harpy>XeHHOM Mo nnHUKE.
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rocTt P UCO 13373-1— 2009

MpunoxeHue B
(pexomeHayemoe)

Peructpupyemasn nidgpopmayus

B.1 XapaktepncTMKkm MmallUuHbI

[na kaxgon mawmnHbl, TEXHUYECKOE COCTOSAHME KOTOPOW KOHTPOMNUPYIOT, YKa3biBaAOT cnegytowyo nHQopMaunio:

- KO4 Knaccndukaumm ob6opyaoBaHns;

- BU4 MaWWHbI (Hanpumep, ABUraTenb, reHepartop, TypouHa, KOMNPECccop, HACOC, BEHTUIATOP);

- UICTOYHMK NMUTaHNA (Hanpumep, 3NeKTPUYECKUN, rmgpaBnnyecknin, nap, ras, gesurartesilb BHYTPEHHEINO CropaHus,
ON3enb);

- HOMUWHAIBHYIO YacToTy Bpawenua (MuH—! nnun u);

- HOMUMHAaINbHY MOWMHOCTL (KBT);

- KOHhurypauuto npueoaa (Hanpumep, 6e3peayKTopHbIM NPUBOL, NPUBOA Yepe3 PEMEHHYIO nepeaady unm Ban);

- BUA ONOpbl (KECTKaa Unu nogatnmeasn).

Kpome Toro, MoXxeT bbITb yKasaHo, SIBNAETCH N1 MallnHa BeayLWwen nnm BeaomMon.

B.2 NamepeHun

Onsa namepntenbHON CUCTEMbBI YKA3bIBAKOT Crieayowyo nHpopmaumto:

- gaTty u BpeMs npoBegeHust namepeHuu;

- BU4 N3MEPUTENBbHOWN CUCTEMBbI;

- TVN gaTuuka Bubpaummn’) (Hanpumep, BUXPETOKOBbLIN AATUMK, ATUUK CKOPOCTU, akcenepoMeTp);

- METO/ YCTAHOBKM AaT4vmnka BUbpaunm (Hanpumep, PyYHOW LWyM, HA MarHUT, Ha WNUIbKY, HA KINEewn);

- Toun) n Hanpaenenua!) namepenun (CnoBecHOe onUcaHve Unn ykasaHue koaa);

- N3MEPSEMYIO BENNYNHY (YNCNEHHOE 3HAYEHNE);

- eaVHVLY uamepenun!) (Hanpumep, MKM, MM/C unu m/c?);

- U3MEPSIEMBIN NapameTp (Hanpumep, NUKOBOE 3HAYeHune, pasmMax, cpegHekBagpaTUdHOEe 3HAYEHKUE);

- UBMEPSIEMYIO BENUYUUMHY (Hanpumep, obuwas embpauunsi, 3aBUCUMOCTb aMNNUTyabl OT BPEMEHWU, CNEKTP);

- UCNONb3yembln crnocob 0bpaboTkn, Hanpumep blNP n apyras cooTBeTCTBYOWAA MHPOPMaUUA (HanNnpumep, Npu-
MEHSIEMbIE (DUNBTPLI, YNCNO CNEKTPANbHbLIX NTUHUNA, YNCIO YCPEOHEHUI).

HononHnTtenbHO MOXET ObIThb yKasaHa crneayrowas nHpopmaums:

- yacToTa BpallleHMa PoTopa BO BPEMA MamMepeHnin (MUH-' unu u);

- BbIXOAHAs MOWHOCTb MallWHbI BO BpeMsl namepenuin (KBT);

- OPYrne CyWeCcTBEHHbIE XapaKTEPUCTUKK pexuma paboTel MalWnHbl (HANpUMep, TeMmneparypa, gaBneHue);

- CBEEHNSA O NOBEPKE annapartypbl (BMA 1 gata nocnegHen n nocneayowen noBepok).

B.3 lpyrue ceeaeHus

Kpome BblleyKa3daHHOW, MOXeT ObiTb 3apernctpupoBaHa v gpyras mHdopmaums 0 MalmHe U NPOBEAEHHbIX
N3MEPEHUAX, HANPUMEP, UHAPOPMALUA O MEPONPUATUSAX, BbIMONMHEHHLIX NPU TEXHUYECKOM ODCNYXUBaAHUMN.

) B npunoxenun D npvBegeH npumep cornalwieHvsi 0 KoaMpoBaHuUu MHoOpMauMM AaHHOTO BUAA.
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MpunoxeHue C
(cnpaBo4HOE)

Bo3aMoOXHble NpU4nUHbI BUOpaLun

C.1 BeeaeHue

Bubpauns moxert ObiTb Bbi3BaHa pasHbiMyv npuymHammn. OOblMHO OHa SABNSAETCHA CNeacTBUEM MOBPEXAEHUS W
N3HOCA YacTer MallWHbl, HENPABUITBHOIO PYHKLNOHMPOBAHUS, HENPaBUITBHOWU COOPKN, HEKAYECTBEHHOIO TEXHUYECKOIO
0DCNYXMBaAHUA NN HEAQOCTATKOB KOHCTPYKLUUM.

OaHon n3 Hambonee 4vacTtbiX NPpUYMH BUBpauum aensietcsa gucbananc potopa. OH npuBoaUT K Bubpaumm Kak
CamMoro poTopa, Tak n CTauMOHAPHbLIX 3NEMEHTOB KOHCTPYKUMM MaLlKnHbl. OCOBEHHO MHTEHCUBHOW 3Ta BUDpaUUA CTAHO-
BUTCS NpU COBNageHun 4acTtoTbl BPalWEeHUsa poTopa n 0gHOM U3 cODCTBEHHbIX YacToT kKonebaHun mawuHbl. Bubpauus
NposIBNseTcs Ha 060OPOTHOM YACTOTE POTOPA, KOTOPYHO 0603HAYaT 1X, 1 MOXET ObiTb YMEHbLUEHA NOCPEACTBOM Danak-
CUPOBKMU, 3aKno4aroulencs B 4oOaBNeHNN NN yaaneHnm macc B COOTBETCTBYHOLWMX ToYKax poTtopa. Pasa Bubpaunm pesko
N3MEHSAETCH NPU NPOXOXAEHUN POTOPOM OJHON N3 COBCTBEHHbLIX YacTOT KonebaHnnm mawuHbl. Ecnm yactota BpaweHus
poTopa NOCTOAHHA, TO BUBpaunsa B NPOU3BONbHON TOYKE MallMHbl OObIMHO OCTaeTC HEU3MEHHOMW.

Hpyron yacton npnymnHoOn BMOBpaLMM MalWnH BpaWaTenbHOro 4eNCTBUS SIBNAETCHA HECOOCHOCTL BanoB U NOALWLWIN-
HUKOB. Pasnuyalot gBa Buga HECOOCHOCTU. BHYTPEHHIOW U BHELWHIOK. BHYTPEHHAA HECOOCHOCTb MMEET MECTO NPU He-
COBMNageHnn ocen AByX 3MEMEHTOB MalUWHbI, KOrga oguH U3 3TUX 3N1EMEHTOB HaxoauTcs BHYTpu apyroro. [1pumepom
MOXET CITY>XUTb HEPABHOMEPHbIVM BO3AYLWHbLIWM 3a30p MeXay POTOPOM M CTaTOpPOM 3reKkTpoaBuratensi. BHelWHsAs Hecooc-
HOCTb UMEET MECTO, KOrga ocu ABYX COMpsiraemMbiX 3M1EMEHTOB MalUWHbI napannesnbHbl NN HaxogaTcs nog HEKOTOPbIM
YIIOM Apyr K apyry. HecoocHocTe 0byCcnoBnmBaeT NOsIBIIEHNE CUIl, KOTOPbIE BbI3bIBAOT BUbpauunio 0b6bIMHO HA NepBON
(1Xx), BTOPON (2X) nnun Tpetben (3X) rapmoHuke 0B0pPOTHOW YacTOThl B pagnanbHOM HanpaBieHUN N Aaxe, B 3aBUCUMOCTH
OT CTEeNneHn pa3BuUTUSA JaHHOIo aedekra, Ha rapMoHuMkax bonee BbICOKOro NopsaKka.

C.2 Bubpauusa B pagnanbHOM HanpaBleHNN

B tabnuue C.1 ykazaHbl Hanbonee TunnYHble NpUYnHbLl BUOpaUMM MalnH B pagnanbHOM HanpasneHun, CBA3aHHON
C 4acToTOM BpaLWlEeHUs1 POTOPA, YKa3aHbl XapakTepHble 4YacTOTbl, HA KOTOPbLIX MNPOSBNAETCA 3Ta BUBpaumns;, gaHa apyras
MHpOPMaLUA, NCTNIONb3yeMast Npu peleHnn npodbnem, obycrnoBneHHbIX Bubpauynen. OgHako crnegyer UMeTb B BUAY, YTO 373
MHPOPMaLUA HEMOIHA, N MOIyT CYLLECTBOBATL APYIve cocTaBnsowme sudpaunm, Tpebyrowme pacCmMoTPEHUS.

Ha HavanbHOM 3Tane nporpammbl KOHTPOIS COCTOSIHUA MaLWWH PEKOMEHOYETCS BbISIBUTb BCE BO3MOXHbIE MPUYN-
Hbl NOSABNEHNSA BMOpaUnm 1 CBA3aTb UX C OCODEHHOCTAMMN KOHCTPYKUUK N Pexmma padoTbl MalMHbI, YTODObI COCTaBUTL
nepeyeHb XapakTepHbIX YaCTOTHbIX COCTABNAWMX. B 3TOT nepeveHb BXOASAT COCTaBnAoWmMe Ha 0bOPOTHON 4YacToTe U
ee rapMoHuKax, Ha 4acToTe Npeueccun PoTopa, NONACTHLIX YacToTax, YacToTax 3auenneHus 3ybdvaTtbix nepeaad, Xxapak-
TEPHbIX YacToTax NOALWUMHUKOB KaveHust n ap. [JJaHHbIW NepeyeHb MOXHO UCMONb30BaTh A4S YCTAHOBNEHUS 6Aa30BOro
YPOBHSA AN OTAENbHbLIX YaCTOTHLIX COCTaABNAWMX cnekTpa (cm. 7.4), npoueayp KOHTpons, onpeaeneHns yposHs NPE-
OYTIPEXIOEHWE, Boibopa BpemeHun cbopa gaHHbIX, AMarHOCTUYECKUX npoueayp v 1.4.

AHannM3 4acTOTHLIX COCTaBNAIWMX MO3BOSISIET MONY4YNTb LEHHYIO MHOpMaUNIO ANA BbIABNEHUS BO3MOXHbIX He-
NCNpaBHOCTEN MawWwuHbl. [1pn NpoBeaeHMn aHanmaa cneayert Takke yaensiTb BHMMaHue nHdopmaumm o6 nameHeHuu
dhasbl HaCTOTHOW COCTaABNALWEN (BCNEeACTBUE U3MEHEHUS YACTOThl BPALWLEHUS UMK MO KAaKMM-NTNBO ApyrmmMm npuydnHam),
CTabunNbHOCTM N NOBTOPAEMOCTM aMNNUTyAbl YACTOTHOW COCTaBMAKLWEN, HANpPaBNeHUMN OEeUCTBUA BMOpaUnM OTHOCKU-
TENbHO OCK POTOPA U TOYKAX MAalUWHbI, rae BMbpauns makcumarbHa.

Tabnwnuya C.1 — Hanbonee TunuyHblie NpuunHbl BUBpauum B paguanbHOM HaANpaBneHUn N XxapakTepHble NPU3HAaKW,
CBSI3aHHbIE C HEIo

[TpUYvmnHBI XapakrtepHsble [lpumevaHuns
4aCcTOThI

NucbanaHc 1X [uncbanaHc nameHsaeT BeKTop 0bopoTHON cocTaBnsaowen. Bubpauma mak-
cuMarnbHa NpU COBNageHnn 4acToTbl BPALWEHUSA C KPUTUHECKON CKOPOCTbIO
potopa. Pas3a pe3ko U3MEHSIETCH MPU NPOXOXKAEHNN YEPE3 KPUTUYECKYIO
CKOpocTb. Ha hukenpoBaHHOM vacToTe BpaweHuns Bubpauns nocTossHHA

HecooCHOCTb 1X Unun BbICWKE [TapannenbHoe cMeleHne nnu NepPekoc NoALWnNNHUKOB ODbIYHO BbI3BaHbI
noaLWunHuKa rApMOHUKU aBvxeHnem pyHgameHTta. HecooCHOCTE NoAWUNHNKA HE SABMAETCH HEMOC-
PEACTBEHHOW NMPUYMHOW BUOpaUMK, HO M3MEHSAET AMHAMUYECKNE XapaKTe-
DUCTUKN OMOPHOWN CUCTEMBI

HecooCHOCTDb 1X, 2X UNn BbICLLNE HecooCcHOCTb BanoB U3-3a HETOYHOCTU COOPKM MPUBOAUT K NOSBNEHUIO
Bana rApMOHUNKN BUbpauun BcneacTemne 4enCcTBmus N3rMBHbIX CUIN HA POTOP. B HEKOTOPLIX CIy-
Yyasix oceBast BUbpauusa cpaBHuMa C paguanbHOW
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[TprU4vmnHbI

XapaKkTepHble
4AaCTOThI

[lpumevaHuns

YcnoBus pa-
BOoTbl (reomerT-
PUS) NOALUNMHU-
Ka CKOJIbXXEHWS

CybrapmoHuKn mnw
1X, 2X, 3X

MNameHeHns1 ycnoBun paboTbl NOAWUNHUKOB UMM UX TEOMETPUN MOTYT
Bbl3BaTb U3MEHEHUSA HA OOOPOTHOM U BbICLILEN FAPMOHUKAX MPU CTaLUO-
HapHOW BMOpauun unn BbiTb NMPUYMHOW NOSABNEHUA CybrapmMOHUK BCNE-
CTBME NPELECCUOHHOIO ABMXEHUS potopa. B nocnegHem cnyvae Bubpa-
UM ODbIYHO HECTAUMOHAPHA U MOXET MOBbLILLATLCHA CO BPEMEHEM, 3a4ac-
TYI0 BECbMa DbICTPO

MIaHoc ane-| bokoBble nNonochl na obHapyxeHnsa TpedbyeTcs AaTtyMK C BbICOKOYACTOTHOM XapaKTepuc-
MEHTOB MNOA- | BbICOKOYACTOTHOW CO-| TUKOW. Bubpaunsa nokanniaoBaHa B obnactn gedheKkTHOro noawunymka.
WUNMHUKA Kadve- | CTaBNSOLWEN ObblMHO OHa HecTabunbHa U NOBbILLIAETCA CO BpeMmeHeMm. [lnsa onucaHus
HUS NAHHOro BMaa NoBpeXaeHus 4acto Heobxoaumbl cneumanbHble MeToabl

aHannaa

AcummeTpus | 2X Bnbpauua BoapacTtaeT, Korga sropasi rapMmoHuKa obopoOTHOW 4acToThl
XECTKOCTN (Ha- COBMNnagaeT ¢ KPUTUHECKON 4YacToTON BpalleHns potopa. Ha domkcupoBaH-
npumep, nasbl HOW YacToTe BpaleHus Bnbpauus nocTtossHHA. [nsa komneHcauum OaHHOo-
DOTOPA 3NEKTPO- o UCTOUHMKA BUOpaAUUN B KPYMHbIX MALUHAX MPUMEHSIOT KOMIMEHCUPYIO-
aBuraTens) wne nasbl

N3rmbd poTo- ObObIMHO 3MeHsieTcs BUbpauusa Ha 06opoTHOM HYacToTe. Ecnn poTop naor-

pa (CM. Takxe
TENNOBblE 3-
dheKTbI)

1X, 2X N1 BbICLLKWE

HYT BOIM3K MecTa COMNpsiKeHns, TO 4YacTo HaAbngaeTcs BbiCOKas oceBas
BUOpauusa Ha BTOPOW rapmMoHuke obopoTHOU 4actoTbl. Ha dmkemnpoBaH-
HOW 4YacToTe BpalleHnsa BUbpauns nocTtosiHHa

TpewnHa B |FAPMOHUKA POCT BUDOpaunm BTOPON rapMoOHMKM 060POTHOW YacTOTbl YKA3bIBAET, YTO
poTOpE Pa3Mepbl NMONepPeYHoOn TPELWMUHbI PpOoTOpa AOCTUTalT KPUTUHECKUX pa3Me-
POB. Takke MOryT UMeTb MECTO M3MEHEHUS BUDpaLMK HA NEPBON N BbIC-

LEN rapMOHUKax
Ocnabnenwue X1 gpyrme rapmoHun-|  Xapaktep BUOGpaLMn HEMOCTOAHHbIA U U3MEHSAIOLLMUIACA OT MYCKa K MyCKY.

B COEANHEHUSX
yacTten poTopa

KA

MHorga moryT HabnogaTbess cybrapMoHUKN 4acTOTbl BpalLeHWs

JKCLUEHTPU-
CUTET UINN He-
KPYrnocTb uang

1X 1 (B cny4ae HeKpyr-
NOCTN) Apyrue rapmo-
HUKW

Bubpaumsa moxeTt otnn4vatbcsl OT OObIMHOW UK DbITb Ype3MepPHO DOIb-
LLOW HA HU3KUX YacToTax BPaLLEHUS pOTOPa U HA ero KPUTUYECKUX YacTo-
Tax. Ha dumkenpoBaHHOW YacToTe BpaweHnsa Bubpaumsa nocTosAsHHA

TennoBble 1X MoryT bbITb 0BYCNOBNeHbl HEPABHOMEPHbLIM OXINaXAEHNEM POTOPA, 3a-
3P eKThl MbIKAHMEM OBMOTOK 3NEKTpoABUraTenst Unn pasHbiMU YCUITUSAMU 3aTSKKN
(acummeTpus) PDa3HbIX YacTen potopa. BbidbiBatloT npornd potopa n no CBOUM NPOosiBIie-

HUSAAM CXOXW C ANcCOanaHCcoOM

HedekThbl Bbicoko4yacToTHas na obHapyxxeHnsa TpedbyeTcs AaTyMK C BbICOKOYACTOTHOW XapaKTepwuc-
3ybyaTon BMbpauusa Ha rapmo- | tukoi. Ecnn pedexteH oamH 3y6, To BMGpaLma BO3HMKAET Ha 0BOPOTHOW
nepegadun HUKax 3ybLIoBON 4yacTtoTe n ee rapmonukax. lpu obwem n3Hoce 3ybbeB BO3HUKAET BUDpa-

(060pOTHOM) YaCTOThbl | UMA Ha rapMOHMKax 3yBLOBON 4acToThl U UX BOKOBbLIX MONOcax
n BOKOBbIX NMONocax
Pe3oHaHcC Ha vyactoTe BO30yX- Bubpauyns ycunmBaeTcs npu coBnageHun 4actoTbl BpaweHUs potopa ¢

aOeHnsa (Hanpumep, Kor-
0a 4acTtoTra BpalleHus
DOTOpa coBnagaeT ¢
COBCTBEHHON YaCTOTOM
CUCTEMBbI «POTOP —OMO-

pa»)

Kakon-nmbo vactoTon peaoHaHca. [1py npoxoxaeHun poTopa Yepes Kpu-
TUYECKYI0 YacTOTy BpalleHunst Habnaaetcs ckavok dasbl. Hanbonee vac-
TOW NPUYNHON BO3DYKAEHUA PE30HAHCOB HEBPALLALWNXCH YacTeNn MaLln-
Hbl SIBNSAIETCSH PE30HAHC PoTOopAa. Y 3MEeKTPUYECKNX MALLWH PE30HAHC 4acTo
BO30y)XOaeTcsl COCTaBMAWEN HA BTOPOW rapMoHUKe 060POTHOW 4acTOThl
BCIeACTBUE 3MNEKTPOMArHUTHbLIX CUIM, KOTOPbLIMW POTOP AEUCTBYET HA CTa-
TOP

TpeHne Jac-
Tern MallWHBbI

OObIYHO 1X, HO TaKXe
ee rapmMoHuKK, cyorap-
MOHWKN U YacCTOTbl pe-
30HAHCORB

Ha HebonblnX CKOPOCTAX TPEHNE MOXHO ODHapPyXuTb BE3 BCNOMOra-
TeNbHbIX cpeAcTB. Ha BbICOKMX CKOPOCTAX OHO MOXET BbI3BaTb PE3KOE MNOo-
BblleHWe BUbBpauumn Ao 3Ha4YeHUn, Tpebyrwmx HezameaMMTENbHOIO OCTa-
HOBA MAlLUWHbl. TpeHne MOXeT ObiTb cneacTBMEM DbICTPbIX U3AMEHEHUN
Harpy3ku nnn TeMnepaTypHbIX Nosien B malunHe. Takke ero npuHnHom mo-
XEeT ObITb CNULWIKOM MareHbKUn 3a30p Mexay ABWKYLWUMUCH N HENOOABUX-
HbIMW YacTAMW UIU CMELLEHNE 3TUX YacTen apyr OTHOCUTENBHO Apyra BO
Bpemsi paboThil
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C.3 YrnoBas Bubpauus

s KpynHbIX NapoTypOMHHBLIX FrEHEPATOPOB CyWEeCTBYET DOMbLIOE YNCIO KaK WUTATHbLIX, TAK M HELWWTATHbLIX CUTYaLUUW,
NPUBOAALLMX K nepeaade KonebaHnm 3nNeKTPUYECKOro rnpPonUCxXoXaeHnsa Ha NPUCcoeanHEHHOE K reHepaTtopy obopyaoBa-
HUe. TN CUTYyaUUmn, a TakKe CBSA3AHHbIE C HUMW XapaKTepHble cocTaBnsaowmne snbpaunm ykasadsl B Tabnuue C.2. [lan-
Hble CUTyauun BCerga conpoBOXgalTcs NepeMeHHbIMU MOMEHTAMU CUIT, AEUCTBYOWMMN HA POTOP reHepartopa, YTo B
CBO OYepeb BbI3bIBAET YITOBYHO BUbpauuio Bana n Bubpaunto apyrmx BpawaoWmnxcsl N HEBPALLAKLWMXCH YacTeENn Ma-
wnH. demndpupoBaHne yrnoson Bubpaunm B TypboreHepartopax o4eHb Mano no CPpaBHEHUIO ¢ AeMNPUPOBAHNEM N3TND-
HbIX KOnebaHun poTopa. ITO OOBACHAETCH TEM, YTO NMPU U3MMOHBLIX KONebaHuax aemMndupoBaHmne obyCrnoBNeHO CXaTu-
eM MacrnsHOro crnosi noa yandamm potopa, a npu yrnoson Bubpaumm takasa gemndpupyowas cpega oTCyTCTBYET.

Kak nokaszano B tabnunue C.2, Bo3byXaeHUS BCNeACTBME NEPEXOAHbIX NMPOLUECCOB B 3MEKTPOCETU NPUBOAAT K
MHOIoMOJOBbIM A0NIro He3atyxarwmm konebanmnam potopa TypboreHepartopa. YacToTHbIM cnekTp 06bIMHO COCPEaOTO-
YyeH B 061aCTU HN3LWNX rAPMOHUK MOJ YIMOBbIX KonebaHnm n, Kpome TOro, COAepnUT COCTaBNAOWMNE HA YaCTOTax BO30DYX-
aeHna (0bbIMHO 3TO NepBasi U BTOPasd rapMOHUKN CETEBOWN YacCTOThI).

B page cny4vaeB COCTOAHUE 3NEKTPOCETN CNOCODHO NPUBECTU K OTHOCUTENBHO HEBONBLWNM, HO YCTONYMBBLIM YITO-
BbIM KONnebaHusim poTopa reHepartopa (Hanpumep, B Criydae HeTPaHCNOHUPOBAHHOW NMHUK 3NeKTponepeanaqn, HECUM-
METPUYHOWN Harpy3kn). OBbIMHO NPU 3TOM OCHOBHOW 4acTOTON BO3DYXAEHUA Bana SABNSAETCH YABOEHHAsA ceTeBast 4acTo-
Ta. 3Ta vacrora MOXeET BO3DyanTb MOAbI YIMNMOBbIX KOnebanun TypboreHepaTtopa OTHOCUTENBbHO BbICOKOIo nopsigka. Takue
DEXUMbBbI TPEDBYIOT NPUMEHEHUSA CIMOXHbIX MOAENen Ana pacyeTta CBA3aHHbIX M3rMOHbIX KonebaHnm nonatok TypOuHbl
HU3KOro AaBnNeHusl U yrnoBbiX KonebaHun potopa. COBpEMEHHbIE KOHCTPYKLUMN KPYMHBIX NapoTyPOUHHBIX reHEePaTOpPOB
YCTONYUBLI K BO3MYLLEHUSAM 3MNEKTPUYECKON NPUPOoAbLI, MO3TOMY YITIOBYIO BUDpaLMo poTopa KOHTPONMPYIOT peako.

Tabnwuwya C.2 — Hanbonee TMNMYHbIE NPUYMHBI YINOBOW BMOpaunn typboarperatoB U xapakTepHble NPU3HAaKW,
CBSI3AHHbIE C HEIO

[1pyUynHbI

XapaKTepHble 4acToThl

[TpumedaHus

[ToBpexaeHne B 3NekK-
TPOCETH, BKIMOYas cpadba-
TbiIBaHWE NpepbiBaTENS

CobOcTBEeHHblIe Y4YacToThl
VITIOBbIX KONnebaHun n rap-
MOHWKN CeTEeBOW 4acTOThl

CurHan B Buae nepexogHoro npouecca. MHoromoaoBble crna-
boaemMnupoBaHHbIE YIIOBblE KOnebaHmsa Bana

BHyTpeHHME NoBpex-
ONEeHNs reHepaTtopa, 3a-
MbIKAHWE BbIXOAHbIX KOH-
TaKTOB

CobOCcTBEeHHbIe Y4YacToThbl
VITOBbIX KonebaHun 1 rap-
MOHWKWN CeTEeBOW 4acTOThl

CurHan B Buae nepexogHoro npouecca. MHoromoaoBble crna-
boaemMnupoBaHHbIE YrIoBble KonebaHmnsa Bana

PaCCUHXPOHN3aUNA
reHepaTopa € CEeTbIO

CoOCTBEHHbIE 4aCTOThl
YINOBbIX KonebaHum u ce-
TeBas 4YacToTa

CurHan B Buae nepexogHoro npouecca. MHoromoaoBble cna-
bogemnupoBaHHbIE YIIOBblE KOnebaHna Bana

[lnaHoBaa KomMmyTa-
LN JIMHUA CBSI3U

CobOCcTBEHHbIE YacToThl
YITIOBbIX KOonebaHum n rap-
MOHUKN CEeTEBOWN 4acTOThbl

CurHan B Buge nepexoaHoro npouecca. MHoromoaoBbie crna-
boaemMnupoBaHHbLIE YITOBblE KOnebaHna Bana

MIameHeHne Harpysku
(Hanpumep, BITUSAHNE
BIM3KO pacnonoXXeHHOW
BMEKTPOAYTOBOWN NEYN)

CoDOCcTBEeHHbIe YacToThl
YIMOBbIX KONebaHnn

CurHan B Buge nepexogHoro npouecca. MHoOromoaoBbie crna-
boaemMmnupoBaHHbLIE YIIOBblE KOnebaHnsa Bana

HecummeTtpusa daso-
BbIX HaNpsiXeHnn B CETU
(HETPaAHCNOHNPOBAHHAS
NMUHNSA 3NeKTponepea-
Ym)

YOBOEHHAas ceTeBas
yacToTa

CTaunoHapHbIE MEXAaHNYECKNE KONEDAHNA B OKPECTHOCTU YA-
BOEHHOWN CETEBON YacTOTbl; MOryT CONPOBOXAATLCA YINOBbIMU
Konebanmamm conpsPkeHHbIX BaAnoB N N3rMOHbIMM KONEDAHWS-
MW NOnaTokK

[TOACMHXPOHHBLIN PEe30-
HaHC

[ToacuHxpoHHas cob-
CTBEHHAas1 YacToTa

HectabunbHble konebaHua u3-3a pe3oHaHca B 3NeKTPOCeTH
(NMMHUK € NPOAONBHON €MKOCTHOM KOMMNEHCAUUEN) UNN HENpa-
BUITbHOE (PYHKUNOHNPOBAHNE CUCTEM aBTOMAaTUYECKOro yrnpas-
NEeHns1 NOCTOAHHOIo TOKa

3aegaHne ONnOPHbIX
LeeK Ha HU3KOW YacToTe
BpalleHUS

CobOCcTBEHHbIE YacToThl
YIMOBbIX KOoNnebaHnn

CnaboaemMndupoBaHHbIe MHOTOMOAOBbIE KOrnebaHus

[Tynecupytowme
MOMEHTbI MPU NyCKe
CUHXPOHHOIO 3J1EKTPO-
aBurartens

CoDOCcTBEeHHbIe YacToThl
YIMOBbIX KONebaHnn

Bubpauma makcmmanbHa npu npoxoxXgeHnn poTopoM cob-
CTBEHHbIX YaCTOT YITOBbIX KONebaHn

BrnvssHne BbINpsMuUTE-
nen Ans nUTaHus SNeKT-
DOABUraTENeEn

[ ApPMOHUKN CETEBOW
4acTOThbl

CTaunoHapHble BblHYXAAloWwmne Cunbl
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MpunoxeHue D
(pexomeHayemoe)

CornaweHune 06 0603Ha4eHUN TOYEK UIMEPEeHU BUOpaLumn

D.1 BeBegeHue
PekoMmeHgaunm B OTHOLWEHUU nHdopmMaumn, pErmcTpupyemon no pesynbratam U3MepeHun, gaHsl B nNpunoxexHmn B.
HacTtosiwee npunoxeHne ykasbiBaeT crnocob npegcraBneHns nHpopmaumm 0 ToHkax namepeHnin Bnbpaumm B COOTBET-
cTBUM ¢ cornaweHnem ObbeanHEHUs OTKPbITBIX CUCTEM MO YNpaBleHUO AAaHHbIMKM B MawKWHOCTpoeHun [Machinery
Information Management Open Systems Alliance (MIMOSA)]. l'No cornawennio MIMOSA, ocHOBaHHOMY Ha AEUCTBYOLWNX
HOPMAaTUBHbLIX AOKYMeHTax (Hanpumep, [20]), npakTtnke paboT n Normnv4eckon B3anmocBs3M MHOOPMaLUUK, NO3BOSOLWEN
PacnpoCTPaHnUTb COrMalleHne Ha Crnyvyam HETUMUYHbIX CUTyauuin (Hanpumep, Ans BepTUKarbHbIX MALLUWH), NpeacTaBne-
HUIO Noariexart CBeAeHNsa 0 MecTax yCTaHOBKN OaTYUKOB, UX TUMNE U OPUEHTaLUW.

B npouecce noaroToBkK cornaweHust 6110 NPUHATO PeLEeHne 0 BKINIOYEHUN AONMONHUTENBHO 0003HAYEHUN Yac-
TEW MaALWIWMH, TaKNX Kak Balnbl U 3ybvartbie koneca. [pumeHsiembi KO NO3BONAET Takke MASHTUMUUMPOBATL AATHUKN
(NpenMyLWEeCcTBEHHO ANA N3MEPEHUN BMOpaumMnm B OCEBOM HanpaeleHun), yCTAaHOBMNEHHbIE HA NPOTUBOMONOXHbLIX KOH-
Lax MaWWHbI, TAK YTO ABMXEHNE MaALLIMHbLI B 334aHHOM HanpaBl1ieHNN COOTBETCTBYET MONMOXUTENBHOMY CUTHaNy ¢ 0gHoro
AaTtymka n oTpuuaTenbHOMY C Apyroro. 3Tn AoNONHEHUs, NogpobHoe onncaHne KOTopbIX NMPUBEAEHO HUXE, HE TUMWUYHDI
1Ns1 COBPEMEHHbIX METOAOB ONMUCaHUA ToYeK namepeHnin. OgQHaKo MOXHO OXuMaaTtb, HYTO HEODBXOAMMOCTb B HUX BO3HUK-
HET C pacnpoCTpPaHEHNEM aBTOMATUYECKUX SKCMEPTHbIX CUCTEM ANArHOCTUKU. ECnu 3Tn AoNONHEHUs CHNTAaOT U3MULLIHU-
MW UM OHW HE COOTBETCTBYIOT NPakTuke cbopa gaHHbIX, TO cnegyer NpeaycMoTpeTb cpeactea npeobpasoBaHms Koga
ans yaaneHns n3bbiTouHon nHdopmMmaumm 6e3 BO3NOXEHUS 3TOW 00513aHHOCTM Ha NONb30BaTers.

D.2 CornaweHnne MIMOSA

D.2.1 OnpeneneHue

Cornawenue onpegensiet cnocodb ykaszaHus MECTOMONOXEHNS JaTvuKa, ero tuna n opmentaumn. LLlectb He3aBwK-
CUMbIX MAEHTUOUKATOPOB 00beiMHEHbI B 14-cumBonbHbIV (63 npobenos) ko (cm. Tabnuuy D.1).

lNMpumep — Kod SFTAO003ACO90RN codepxxum cnedyrowyro UuHgphopMmayuro 0 moyke u cnocobe usmepeHuu:
easn A, kopnyc nodwunHukKka 3, 0OHOKOMNOHEeHMHBbIU aKcenrepomemp nod yasiiom 90° npomueg Yyacoeou cmpersiKu om
Hynesou ommemku ¢pasbi, paduanbHoe HanpasJsieHue ocu, HopMasibHoe HanpasasieHue konebarnuu

Mnntoctpupyowme cornaeHmne npumMepsl, NPUBEAEHHbIE HUXE, HE MOINYT OXBaTUTb BCE MHOMroobpasne KOHCTPYK-
UMA MALLMH. TeM HE MeHee, cneaysa obWwmumM NpUHUMNAM cornaweHuss MOXXHO HaZEeXHO MAeHTUOULNPOBATL OCODEHHO-

CTW NpoBeaeHns NobbiX N3MEPEHNN HA MaluMHaxX Nwbdoro suaa.

Tabnwuua D.1 —TllpaBuna npumeHenmna cornawenmnsa MIMOSA ana Toyek namepeHnn

OnucaHne 4vactu Koga OnuHa vactu kona [Tpumep
YacTe mawwuHbl (Ban, peaykrop, bapabaH YeTbipe BYKBEHHO-UNPPOBLIX CUM- Cwm. D.2.2
nT.n.) BOIA Ecnn He onpegeneHa — XXXX
PacnonoxeHne (To4ka Ha KOHCTPYKUMUU Tpn undpsl Ot 001 go 999
MAaLLUWHbI)
Tun patymka [1Be GyKBbI Cm. Tabnnuy D.2
Ecnv He onpeaeneHa — XX
YrnoBsoe nonoxeHue Tpn undpsl Ot 000 go 360
Ecnn He onpepeneHa — XXX
HanpaBneHne ocn gaTtyvuka Cm. Tabnnuy D.3
OpagHa bykBa Ecnn He onpepenena — X
HanpaBsneHune ABUXEHUS Cm. D.2.7

D.2.2 YacTtu mawuH

KombuHaums na vetbipex NPon3BOSibHO 3a4aBaeMblX DYKBEHHO-UNMPPOBLIX CUMBOMNOB MO3BOMNSAET NAeHTUDULUN-
POBaTb 4YaCTb MALLUWHbI, HA KOTOPOW NPOBOAAT namepenHus. [Npumepbl Takmx kombuHaumn: ans sana A sanekTpoaBurartens
— MTRA, ans Bana B Hacoca — PMPB, gns pegykropa ¢ sanamm C n D — GBXC n GBXD, ansa otaensHoro bapabana —
ROLL. Bo3amoxHbl gpyrne kombuHaumm, ecnm anst TOMHOro onpegeneHnst Tuna U3aMmepeHun HyxHa AOonoSHUTENbHAas
NMHpOPMaLNS.
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D.2.3 PacnonoxeHue gaTtyuka Ha Kopnyce MallUHbI

D.2.3.1 Obwine nonoXXeHus

"locnegoBaTenbHOCTL UMAP YKa3biBAET NOAWNNHUK, HA KOTOPOM NPOBOAAT namepenHusa. KombnHaumm ns tpex
undp A4OCTATOYHO, YTODObI OXBATUTb BO3MOXHbIE TOYKM U3MEPEHUN MPAKTUYECKMN NOOON MaLLUHDbI.

D.2.3.2 [ opy3oHTanbHble MAaLLUHBLI

"IpyMmepamMmun ropn3oHTanbHbIX MaWwWKUH (MalWKWH C TOPU30HTAlNbHbLIM PACNONOXEHMEM POTOPA) ABNAOTCA: TYPOUHBI,
3NeKTpogBuraTernn, HacoCbl, BEHTUNATOPbI, KOMIMPECCOPLI, PEAYKTOPLI.

Hymepaumnio (touka 001) Ha4YMHAOT C KpanHEero NoAWnnHUKA HENPUBOAHOIO KOHUA NPMBOAA W NPOAOITKAKT AnNS
NOALWNNHUKOB BeAyLLEero Bana nocrnegoBartefibHO 40 nocnegHero nogwunHuka. Ana mawnH ¢ HECKONMbKMMK Barnamu,
COEAVWHEHHbLIMN MeXaHu3Mamu nepegaqn, HyMepyrT nocrnegoBaTtenbHO NMOAWUNHUKN Beaywero sana, npogorkarT
HyMepauuio ans NoAWnNHUKOB BEAOMOro Bana n Tak Ao nocneaHero BeaomMoro Bana malmHel (M. pucyHok D.1).

007 008 009 010

001 002 003 004 005 006

PucyHok D.1 — O6o3HaveHne noawmnnHUKoB TypOUHbI

TOAWNMHUKK KaXaoro NpoOMEXyTOHHOro Bara HyMepytoT B TOM XKe nopsigke (CMm. pucyHok D.2).
Ipy 0QHOBPEMEHHON Nepeaave ABMXEHUS Ha ABa 1 bonee Bana, cHavana HyMepyTcs noAwnnHUKKU BeayLwero
Bana, NoTOM HyMepauuio nNpoaomkatT 4ns No4LWNNHUKOB KaxXaoro nocnegyouwero sana (cm. pucyHok D.3).

009 010 011 012

e
U ]

T bdl b Bl
L L TRH] B

001 002 003 004 005 006
PucyHok D.2 — O603HaveHne nogwmnnHnKoB Anst nepeagadvm ¢ npoMeXXyTouHbIM Banom

007 008 009 010

001 002 003 004 005 006
PncyHok D.3 — Obo3HaveHne noawmnnHUKOB ANns nepegaqn ¢ AaBymMmst n bonee BeaomMbiMn Banamm
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Ecnv Begomble Banbl NpucoegnHEHbl K 000MM KOHUAM NPUBOAA, TO HYMEPaLUUI0 HA4YMHAKOT C KPaWHEro NoALWLUIHK-
Ka Bana ¢ HENPMBOJHOIO KOHUA npuBoaa (Anst NapoBbIX U ra30BbIX TYPOUH 3T0 0ObIYHO Ban perynsatTopa 4acroTbl Bpalle-

HUA). [lanee Hymepauunio NpogosiKaT B ONMCAHHOM Bbile nopsigke (cm. pucyHok D.4).

001 002 003 004 005 006 007 008

PucyHok D.4 — O603HaveHne nogwmnnHmnkoB, KOraa K npuBoay nNpucoeauHeHb!
Balbl ¢ 00enx CTOpPOH

D.2.3.3 BepTukanbHble MalUWHbI

"lopsagoK HyMepauun NOALWUNHUKOB BEPTUKANbHBIX MAlWH (MallMH C BEPTUKANBbHBLIM PAacnonoXeHnem poTopa)

aHanornyHeln. BepxHmnn nogwunHuk obosHavaT 001, no mepe ABMXEHUS BHU3 BOONMb Bana Hymepauusl Bo3pacrtaer
(cMm. pucyHok D.6).

D.2.4 Tun gatyunka

Tun gatynka obo3HavaoT kKoMmOMHaumnen n3 aepyx BykB, Kak ykasaHo B Tabnuue D.2.
D.2.5 YrnoBoe nonoxeHne TO4YKM N3MepeHUuin

D.2.5.1 Obwme nonoxeHus

Huxxe npmeBegeHbl pekoMmeHgaumm ansa onpegeneHus yrioBoro rnonoXxeHus gatyvka. 3Hak yrinoBoro rnoroXeHus B
14-cMMBONBHOM KOAE HE yKa3bIBaloT.

D.2.5.2 [ opnaoHTanbHble MaLUUHBbI

YrnoBoe nonoXeHne gatymka onpegensiior, U3MepsatoT OT HyNEeBOW OTMETKN, HAHECEHHOW MO HanpaslIEHNIO Yaco-
BOW CTPENKN, yKasblBaloWen Ha umdpy 3, eCcnv CMOTPETb CO CTOPOHbI TOYkM namepeHnn 001 Bgons Bana mMallunHbl. YTorl
BO3pacTaeT Nnpu ABUMXEHUU MPOTUB YaCOBOW CTPEnku (HeE3aBUCUMMO OT HanpaseneHusl BpauweHus sana) ot 0° go 360°
(cMm. pucyHok D.5).

Tadbnwnua D.2 — Obo3HavyeHne TMna gatymka

Kono Tun gat4yuka Kon Mn gartyvyuka
AC OOHOKOMIMOHEHTHbLIN aKCEernepomMeTp 2D [laTyMK AMHaAMWYECKOro gaBrieHus
AV OOHOKOMMOHEHTHBIM akcenepomeTp co RS [laTynK cTaTUYECKOro AaBneHus

BCTPOEHHbIM MHTErpaTopom

AT TpeXKOMMOHEHTHLIN aKCenepomeTp SG HaTtunk pedhopmaumnn

CR [lpeobpasoBarenb ToKa TC Tepmonapa

DP IaTunk nepemeleHns TR TepMmomMeTp conpoTUBNEHUSA
DR [HaTtunk nepemeweHns, NCnonb3yemMbin TT [aTyuk Bpawawwero MOMeHTa

KaKk OTMeT4YnK dpasbl

LT llaTynk nepemelweHnss Ha OCHOBeE ANd- TO [aTtunk yrnoBbIX KonebaHum
hepeHUunanbHOro TpaHcopmaropa

MP MarHntHeIn gatymk (OTMETHUUMK dpasbl/gar- VL [laT4ymk ckopocTn
UMK YaCTOThbl BPpaALLEHMA Bana)

M MukpodoH VT [Tlpeobpa3oBaTenb 3NEKTPUYECKUX Ha-
NPSXKEHNN
OP ONTUYECKNIA OaTHNK OT Hpyron
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000°

270°

PncyHoK D.5 — OTcueT yrnoBoro nosioXXeHnsa gatymka Ha ropm3oHTanbHON MalLnHE

D.2.5.3 BepTukanbHble MallWHBbI

HyneBasi oTmeTKa coBnagaeTt ¢ HanpaBneHnem NoToKa. Yron Bo3pacrtaeT npu ABMXXEeHUN NPOTUB YaCOBOW CTPENKM,

ecnun cmoTpeTb ceepxy (Touka 001) BHKU3 (cMm. pucyHok D.6). OTMeTKy Hynsa Ans MalwnH, Yy KOTOPbIX HANpaBneHne noToka
MOXET U3MEHATBLCA Ha NPOTUBOMONOXHOE (HANpuUMep, Yy MapoakkyMynmpyowmx cTaHUMK), HAHOCAT NPU HanpaBleHUn

NoToKa, Koraa malumHa paboTaeT B pexume reHepatopa.

A TMoToK.

090° 00

PucyHok D.6 — OTcyeT yrnoBoro nosioXXeHns gatymka Ha BePTUKaribHOW MallnHe

D.2.6 HanpaBneHue nameputenbLHOU ocu gaT4mkKa

D.2.6.1 Obwme nonoxeHus

HanpaeneHne nameputenbHon ocn gatumka ob6o3HavaoT ogHon bykson (cm. Tabnuuy D.3 n pucyHok D.7).

D.2.6.2 CBA3b HanpaBneHnst ABMXEHUS C NMONSAPHOCTbIO cUrHana

CornalweHue ycTaHaBnMBaeT cneayiwme Kputepun.
a) MNMonsApHOCTb curHana nonoXxuTenbHa (+), Korga NOBEPXHOCTb, HA KOTOPOW M3MEpPSItoT BUOpauuto, ABMXKETCS B

HanpaBneHnn Ha gaT4yuk, U oTpuuarternbHa (=) B NPOTUBOMNONOXHOM cry4vae (cMm. pucyHok D.8). [NpaBuno npnmeHsaT ans
aKcenepoMeTpoB N JaTUNKOB CKOPOCTU, YCTAHOBIEHHbLIX HA KOPNyce MalwwuHbl, a Takke Ons 4aTyYuMKOB NMepemMeLleHni

OEeCKOHTaKTHOro Tuna.

Tabnwuwuya D.3 — Obo3HaveHne HanpaBneHUss U3MEepPUTENbHON OCU JaTHUKa
Kon HanpasneHue OnucaHune
R PagnanbHoe MameputenbHas ocb gatymka nepneHaukyrsapHa K OCu Bana n nepecekaeTt ee
A OceBoe VlamepuTenbHas ocb gat4yuka napaniernbHa ocu Bana
aHreHunanbHoe NamepuTtenbHasa ocb nepneHankynsapHa K pagunanbHOMY HanpaslliEHUIO N Ne-
XWUT B NMOCKOCTU BpaLLEHNS Bana
H [ Opn3oHTanbHOE NameputenbHasa ocb HanpaeneHa nog yrinom 000° mnn 180°
V BepTtnkanbHoe NameputenbHasa ocb HanpaeneHa nog yrinom 090° mnn 270°
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a) [aTyuk Ha Kkopnyce MalluHbI b) datymk nepemMelLleHnn Bana
OECKOHTaKTHOro TMna

7 — TaHreHumaneHoe yckopeHue XXXACO090T; 2 — pagu- PwucyHok D.8 — lNpaBuno onpegeneHust HanpaBneHUN OBUXKE-
aneHoe nepemelteHne XXXDP0O45R,;, 3 — oceBoe yckope- HUS

HUe XXXAC315A; 4 — pagmaneHoe yckopeHue XXXAC225R,;
5 — yCcKOpeHue B ropu3oHTansHOM HanpaBfieHUU Ha nart-
pybke XXXAC135H

PucyHok D.7 — HanpaBneHnsa nameputerbHbIX OCEN
NaTYNKOB

b) MNpwn yctanoBke napbl gatumnkoB (X, Y) (cMm. pucyHok D.9) B pagnanbHOM HanpasneHnm NPUHUMAatoT, YTO Aatyumk X
PAcnonoXeH nog yrnom 45° no 4yacoBOW CTPENke OT buccekTpucol yrna, obpasyemoro Toukamm X, Y 1 LEHTPOM Bana, a
aatyumk Y —nog yrnom 45° npoTtue YacoBOW CTPENKM OT BUCCEKTPUCHI 3TOrO yrna, ecnm CMOTPETh U3 TOYKM namepeHnin 001

(He3aBMCMMO OT HanpaeneHusi BpaweHnsa Bana). [NpumeHeHne gaHHoro npapuna obecneymBaeT eAMHOOOPA3HOE MOCT-
poeHne opbuTbl ABWXEHUA Bana.

135"“ f045° f045°
Y X Y

000° 000°

R
315°

a) MonoxeHne gat4ukos nepemeleHMn X n 'Y D) HeTpagNUMOHHOE NMONOXEHNE
nart4MKoB nepeMelleHnin X n'Y

PucyHok D.9 — Obo3HaveHne gaTtHUKoOB nepemMeLleHnn BECKOHTAKTHOro Tmna

D.2.7 HanpaBneHue ABNXeHUs

[TocnegHnin cMMBON KoAa NpUHUMAaET O4HO M3 AByX 3HadveHun:. N (HopmanbHoe Hanpaenenne) umm R (obpatHoe
HanpaBneHne), — NO3BONSALWNX NAEHTUDONLMPOBATL ABA PACNONIOXEHHbIX APYr HANPOTUB Apyra Aartyuka, Hanpasne-
HUWEe OQHOro M3 KOTOPbIX cunTatoT nonoxutenbHbiM (N), a apyroro — otpuuatenbHbiM (R). Tpumepom mMoryT CnyxumTb
napbl NPOTUBOMOMNOXHO HarnpaBleHHbIX 4aTYUKOB 0CEBON BMOpaLMN HA NPOTUBOMONOXHbLIX KOHLAX MaLLUUHBbI (CM. PUCY-
Hok D.10). OceBoe ABMXEHNE MALWIUHbLI B HEKOTOPOM 3a4aHHOM HanpasBMeHUN NPUHUMAIOT 3a NonoXxuTtenbHoe. [Jatumk
oceBon Bunbpauun, pacnonoxeHHoin B Todke 001, obo3navaoT N, ecnn ABMXEHME NOBEPXHOCTU B MONOXUTENbHOM
HaNpaBnNeHnn co3gaeT B 3TOM AAaTUYMKE CUTHAN NMONOXUTENBbHOW MONSAPHOCTU. 3TO Xe ABMXEHWE co34acT CUrHan oTpuua-
TENbHON NONSAPHOCTU B NMPOTUBONONOXHO HanpaBneHHOM AaTtdvuke, obosnavaemom R. [Ina gaTtymkoB, M3amepsitomnx
BUOpauuio B pagnanbHOM HanpaeneHnn, HanpaBneHne ABWXEHUSA ONpeaensieTcsa yrnomMm ycTaHOBKM aartduka. [1oatomy
TakMM gaTtyukam rno ymon4yaHuio npuceamBaeTcs KogoBbin cnmeon N.
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1 — obpartHoe HanpasneHue; 2 — HOpMaribHOE HanpaslieHUe

PucyHok D.10 — HopmanbHoe n obpaTHoe HanpasrneHus ABMXEeHUS

MpunoxeHue OA
(cnpaBo4HOE)

CBegeHNA 0 COOTBETCTBUM CChINOYHbLIX MeXAYHapPOAHbIX CTaHAAPTOB
HauuMoHanbHbLIM cTaHgapTamMm Poccunckon ®@epepauun
(M gencTByYOLWMM B 3TOM Ka4eCcTBe MeXrocyaapcTtBeHHbIM CTaHgapTam)

Tabnwvua OA.1

OBo3Ha4YeHne CCbINOYHOro CteneHb
MEXIYHAPOAHOTO CTAHAAPTa COOTBETCTRUS O603Ha4YeHUe U HAUMEHOBAHUE MEXIOCYyaapCTBEHHOro craHgapra
NCO 1925:2001 — *
NCO 2041:1990 — *
NCO 7919-1:1996 IDT [OCT NCO 7919-1—2002
Bubpauuna. KoHTponb COCTOAHUA MaWKWH MO pe3ynbTaTtamMm U3s-
MepeHnn Bubpaumm Ha Bpawatowmxcesa sanax. Obwme TpedboBa-
HUS
NCO 10816-1:1995 IDT [OCT MCO 10816-1—97
Bubpauna. KoHTponb cOCTOAHUA MaLWKUH MO pe3ynbTaTtamMm U3-
MepeHnn Bubpaumm Ha HeBpalatowmxest 4Yactsax. Hactb 1. Obwpe
TpeboBaHuA

* COOTBETCTBYOLWMN HAUMOHArNbHbIN CTaH4AapT OTCyTCTBYET. [10 ero yrBep>XaeHnsa pekomeHayeTcs MCnonb3oBaTh
NnepeBo Ha PYCCKMN A3bIK JaHHOIo MexayHapogHoro craHgapra. [lepeBog 4aHHOro mMexgyHapogHoro craHgapTra
Haxogutca B PegepanbHOM MHPOPMAULUMOHHOM (POHAE TEXHUYECKUX perrnameHToB M CTaHOapToB.

[TpumedyaHne— B HacToAwen Tabnuue UCNonNbL30BaHO creaylee ycnoBHoe 0b603HAYeHne CTeNneHn

COOTBETCTBUA CTAHOAPTOB:
- IDT — naeHTn4HbIE CTAHOAPTHI.
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