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BBeneHue

KnaccudukaumoHHble obuecTsa 3anpalumBaloT pesynbTaTbl PacyeToOB KPYTUMbHBLIX konebaHun npo-
NyNbCMBHOW YCTAHOBKM MOPCKOTO CyAHA Ha CTaguu ero NpoeKkTMpOBaHUA B LieNnax 0A400peHus KOHCTPYKLMK
cyaHa. B 3aBUCMMOCTM OT pe3ynbTaToB pacyeToB M TUNA NPONYNbCUBHON YCTAHOBKM ANS NOATBEPXAEHUA
NONyYeHHbIX 3HAYEHUW MOTYT NOTpeboBaTLCA AanbHEWLIME UCCNEAoBaHUSA. KPUTEPUU OLEHKU KPYTUIbHBIX
koneGaHuit B ABHOM BUAE YCTAHOBMNEHbLI NpaBUiamMmu MexayHapoaHbIX KnaccuukaLmoHHbIX o6LLECTB, a Tak-
Xe B BUAE YHUDUUMPOBaHHLIX TpeboBaHuini MexayHapoaHoi accoumaumen KnaccuuKkaumoHHbIX oOLLecTs
(IACS), B wactHocTM B gokymeHTte IACS UR M68 ([10]), rae OCHOBHOE BHUMAaHWE yAEneHO KOMMOHEeHTaM,
TaKuMM Kak Banbl, 3ybuarsle nepegayn, coeanHUTENbHbIE MydTbl, NEpedatowmumM KpYTALMIA MOMEHT. Tpebosa-
HWe K NPOBEAEHUI0 UCCNEA0BaHMIA M3rMBHbIX UK 0CEBbIX KonebaHuii BanonpoBoaa MOXeET ObiTk BbIABUHYTO
KnaccudukaLMoHHbIMK 06LLECTBAMU TONBKO B 0COBbLIX Cy4asnx, KOrAa 3T0 AMKTYIOT KOHCTPYKTUBHBIE 0COOEH-
HOCTW CyA0BOro 060pyA0BaHuS.

Bubpauus nponynbCUBHON YCTAHOBKM, Bbi3blBaeMas ABuratesiemM unu rpebHbIM BUHTOM, MOXET AOCTH-
raTh OYEHb BbLICOKOTrO YPOBHS. B 4ONONHEHMe K YMCMOBLIM NPeAesibHbIM 3HAYEHUAM KPYTUIbHbIX KonebaHui
MOryT 6bITb YCTAHOBIEHbLI AOMNOMHUTENBHLIE TPEOOBAHUA K KOHCTPYKLMKU CUCTEMbI, HANPUMEP OrPaHNYUBalo-
LLUME NEPEMEHHBIN KPYTALLMIA MOMEHT Banonposoga. B obLiem criy4ae KOHCTPYKLUS BanonposoAa MOXeET f0-
nyckaTb (PyHKLMOHMPOBAHME MPU HaNMUUUKU 3HAYUTENBHON NEPEMEHHON COCTaBNAIOLLEN, OAHAKO YKA3aHHbIN
3anpeT MOXET MCXOANTb U3 XKEMaHUa BnagenbLeB CyHa UNu ynpasnsioLlei komnaHum o6ecneunTb NNasHyIo
paboTty aABwxuTens.

Monb3oBaTenu HAaCTOALLErO CTaHAAPTa AOMKHbI UMETL B BUAY, YTO NS OLIEHKU Pe3ynbTaToB 3MEPEHUI
BuBGpaLum NponynLCUBHOM YCTAHOBKU UM CiE€AYET PYKOBOACTBOBATLCA TPeOOBAHUAMU NOCNEAHNX peaakLni
yHUULMpoBaHHbIX TpeGoBanui IACS. B Poccuiickoii degepauun 3t TpeboBaHuA yuTeHsb! B Mpasunax knac-
cupmkaumm 1 NOCTPOIKM MOPCKUX CYA0B POCCMIACKOrO MOPCKOro perncTpa cyaoxoacrea.
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HAUMWOHANBbHBIN CTAHOAPT POCCUUCKOWN GEQLEPALUUMU

BuGpauuna
U3MEPEHWUA BUBPALIMA HA CYOAX
YacTtb 4

U3mepeHuns U oLeHKa BUGpaLun CyaoBoOM NPONyNbCUBHOI YCTAHOBKU

Mechanical vibration. Measurement of vibration on ships. Part 4. Measurement and evaluation of vibration of the ship
propulsion machinery

Dara BBepeHua — 2018—06—01
1 ObnacTb NnpUMeHeHus1

Hacrosiwuii ctaHgapT ycTaHaBnuBaeT MeTOAbl NPOBEAEHMSA U3MEPEHU U 00paboTkM UxX pe3ynsraToB
Ansi nony4yeHus OCTOBEPHbIX AaHHbIX O BUOpaLum nponynbCUBHBIX YCTAHOBOK MOPCKUX U PEYHBIX CyAoB. Me-
TOAbl U3MEPEHUI NPUMEHUMbI K Pa3HbIM BuAaM npuBoga (0T AM3ENbHOTO ABUraTensi, SNeKTpoABUraTenst unu
TYPOMHBI) C Y4E€TOM OrpaHUYEHMIN Ha HUX.

MeToabl HaCTOALLEro CTaHgapTa pacnpoCTPaHATCA Ha BUOpaLUIo B YCTaHOBUBLLIEMCS pexxume paboThbl
cypoBoro obopyaosaHus. Mx B obLuem crniydae He crieayeT NPMMEHATb K aHanu3y nepexoaHbix, GuicTponepe-
MEHHbIX W yAapHbIX NPOLECCOB.

MeTtoabl M3MepeHuit, yCTaHOBMEHHbIE HACTOALLMM CTaHAaPTOM, PacrpOCTPaHSIOTCA NPEUMYLLIECTBEHHO
Ha onpeaeneHue BMGpaLWM rMaBHON SHEPreTMYECKON YCTAHOBKW B MPOLIECCE XOAOBBLIX UCTbITaHUNA. Te xe
CaMmbl€ UNMKU aHanorM4Hele NPOLEeAypPbl MOTYT ObITb MCNOMNb30BAaHLI B 3a4a4ax, HanpuMep, KOHTPONA JKCnnya-
TaUMOHHBIX XapakTepuCcTUK, NUCCNEA0BAHUSA NMPUYUH NOBLILLEHHOW BUOpaLMM UM COCTOSAHUA 9NeMeHTOB 0060-
pyaoBaHust nocne pemoHta. OgHaKo npu 3TOM AaHHbIE npoueaypbl MoryT notpeboBarb Moaudukauum nog
TpeboBaHUS KOHKPETHbIX 3a4au.

2 HopmaTuBHbIE CCbIITKU

B HacToOslLLeM CTaHaapTe MCMOMb30BAHA HOPMATUBHARA CCbIfIKA HA CNEAYIOLMIA CTaHAAPT:
ISO 2041, Mechanical vibration, shock and condition monitoring — Vocabulary (Bubpauusi, yaap u koH-
TpOnb COCTOAAHUA. CnoBapb)

3 TepMuHbI M onpeaeneHua

B HacTosAweM ctaHgaprte npumeHeHbl Tepmubbl o UCO 2041, a Takke cneayiowme TeEpMUHbI C COOT-
BETCTBYIOLIUMU ONpeaeneHnsMN.

3.1 ceo6ogHoe aBmxeHue (cyaHa) (free route): YCnoBua ABMXEHUS CyaHA C NOCTOSIHHOI CKOPOCTLIO U
NOCTOSAAHHLIM KYPCOM B Mpeaenax nepeknaaku pyns Ha neebin U Ha npaebii GopT 2° 63 N3MeHeHUs1 Nonoxe-
HWUSA OpraHa ynpasneHusi nogadyen Tonnuea.

[MUCO 20283-2:2008, crarbs 3.3]

3.2 xecTkoCcTbL BUOpauum (vibration severity): 3HaueHusa napamerpa unum COBOKYNHOCTU NapameTpos.,
XapakTepu3yloLumx Bubpaumio.

[MUCO 2041:2009, crarbs 2.51]

Mpumeuvanune 1 —XectkocTb BUbpaLmn — obobLyatowiee noHATUe. MpuMeHuTenbHO K BUGpauumn, cosgasa-
eMoii MallMHamMm1, BMECTO Hero yalle UCMonb3yloT TepMUH «BUBpaLmMoHHoe cocTosHuex»!). B npolunom BubpaLmoHHoe

1) B HacTosiem cTaHgapTe no aHanorum ¢ ApyruMmU cTaHgapTamm, NOCBALEHHBIMU KOHTPOMIO BUGpaLMU MaLLUH,
UCNONb30BaH TEPMUH «BUGPaLMOHHOE COCTOSTHUEY.

U3paHue ocouumansbHoe
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COCTOSIHWE MaLUUHbLI OMUCHIBANOCH Yepe3 NapaMeTphbl CKOPOCTH, OAHAKO B HacToslee BpeMs Gonee pacnpocTpaHeHHbIM
AIBNSIETCA €ro ONUcaHue Yepes Apyrue BeMUYUHBI, Takue Kak NepeMeLleHne U yCKopeHue.

3.3 nukoBoe 3HavyeHme (peak value): MakcumanbHOEe 3Ha4YeHUe BenUYMHbLI HA 3aJaHHOM WHTEepBane
BPEMEHM.
[MCO 2041:2009, cratba 2.44]

MpumeyaHue 1 —Ilog NUKOBLIM 3HAYEHNEM OBLIMHO NOHUMAIOT MAKCUMaNbHOE OTKNOHEHWE BENUYNHDI, ONU-
chiBatollieil BUbpaLuio, oT cpefHero sHadyeHus. MakcumaneHoe (N0 MOAYNIO) OTKNOHEHUe B 0BNacTb NONOXUTENbHLIX
3HaYeHWA Ha3bIBalOT NOMNOXUTENbLHLIM MUKOBLIM 3HAYeHWEM, a B 06nacTb OTpULUATENbHLIX 3HAYEHUIH — OTpULATeNbHEIM
NUKOBLIM 3HaYeHWeM (CM. PUCYHOK 1).

MpumMmeyaHue 2 —lNocKkonbky MOAYNN NONOXUTENBHOMO U OTPULLATENBHOMO NUKOBLIX 3HAYEHUI ANA CUrHaNoB
BU6paLun MoryT 6biTb pa3HbIMU, NMOg MUKOBBLIM 3HAYEHWEM YacTO NOHUMALOT NONOBUHY pasmaxa (cM. 3.4).

3.4 pasmax (peak-to-peak value): PasHoCTb Mexay NONOXUTENbHBIM U OTpULaTENbHLIM NUKOBLIMU 3HA-
YEHUSMM HA 3aaHHOM MHTEPBAarne BPEMEHU.
[MCO 2041:2009, cratba 2.45]

MpuMeyaHune — CM. pUCyHOK 1.
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1 — nuKoBoe 3HaueHue &; 2 — pasmMax (0T — o +i); 3 — cpeiHeKBagpaTUYecKoe 3HauyeHue (c.K.3); 4 — nepuoa
PucyHok 1 — CooTHoLeHue Mexay napaMeTpamu BUbpauum Ans rapMoOHUYECKoro curqana u(t)

3.5 cpegHekBagpaTnyeckoe 3HayeHue (r.m.s. value): KopeHb KBagpaTHblii U3 CyMMbl KBapaToB 3d-
EKTMBHbIX 3HAYEHUI rAPMOHMK Pypbe-npeobpaszoBaHuAa curHana Bubpauum B 3agaHHON NOOCe 4acToT.

Tpumep 1 — Bo epemeHHoll o6nacmu cpedHeKkeadpamuyecKkoe 3HayeHuUe cueHana u(t) Ha uHmepeare epe-

t
qu(t)dt (cm. pucyrok 1).

MeHu om t, 8o t, nonyvarom o ¢popmyrne }
t

2 1

Tpumep 2 — B yacmommHoii o6nacmu cpedHeKkeadpamu4yeckoe 3HadeHUe cUzHasia, cneKkmp Komopozo

1N
exmodaem e ceba N nunuii ¢ amnnumydamu X, n =1, ..., N, nosnyyaiom o ¢popmyne ) z X ,27 .
n=1

MpumedaHune 1 — QopMynupoBKa JaHHOro onpeaeneHnsi ocHoBaHa Ha 6onee obLem onpegeneHnn cnekTpa
(MCO 2041, ctaTba 5.11) n ero agantaymu kK curHanam subpauun.
MpuMedaHne 2 — B cnydae rapMOHUYECKOrO CUrHaNa OTHOLLEHWE MUKOBOro 3HaYeHUA K cpefHeKBaapaTuye-

CKOMY 3Ha4eHU1I0 paBHO «/ 2 .

MpumedaHune 3 — Ha npakTuke B criyyae cuMrHanoB CNoXHoW ¢popMbl U 06paboTKu Ux ¢ NOMOLLBIO aHanun3a-
Topa cnekTpa X, npeAcTaBnserT coboil aMnnnUTyay Y3KOMOMNOCHOTO cUrHana. [ins ynyJilenus Kka4ecTsa curHana (3awuTsl
OT yTeueKk CnekTpa) MPUMEHSIOT BecoBble (OKOHHbIE) hyHKUMK, Tpebyiolue BBeAEHUSA KO3 DULNUEHTA B, C yH4ETOM KOTO-

1

N
5B 3 X2 . B 3aBUCUMOCTH OT BUAA OKHA

n=1

poro chopMyra ANs cpefHeKBaapaTU4eckoro sHaueHUss npuobpetaeT Bug

KoadbpuLmMeHT B nprobpeTaeT pasHble 3HavyeHUs: B = 1,5 Ans okHa XaHHa, B = 3,77 AN NNOCKOBEPLUMHHOMO OKHa (Npu
OTCYTCTBUUN OKHa B =1).

2
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4 BUbpaumoHHble UCTbITaHUA

4.1 CpeacTtea UsmepeHun

Mpeobpa3soBarenu, ycTponcTtea hOPMUPOBaAHUSI CUTHaNa M cUCTeMa 3anucu AOSHKHbl obecneynBaTb
npoBeAeHne U3MEPEHUI B Auana3oHe 4acTtoT, COOTBETCTBYIOLLEM U3MeEpPSieMOMY napameTpy Bubpauuu ¢ no-
rPELLHOCTbIO, HEe nNpeBblwatoLen £10 %. uanasoH 4acTtoT U3MEPEHU AOIMKHbI ONPEAENUTbL 3auMHTEPECOBaH-
Hble CTOPOHbI, B KAYE€CTBE KOTOPbIX MOTYT BbICTYNaTh CyA0CTPOUTESb, BriaZenew, CyaHa, knaccuukaumoHHoe
06LLEeCTBO M NOCTABLUMK ABWMXUTENA. Kak npaBuno, Ans ueneit HacTosiLero craHaapta u3amepeHust nocryna-
TernbHOI BUBpaumm 4OCTaToMHO NPOBOAUTL B AManasoHe Yactot Ao 1000 My. MiamepeHuss cun unu MOMEHTOB
CUIN UNW APYruxX BEMWYUH Ha BPALLAIOLLIMXCA YacTAX QHEPreTUYECKON YCTaHOBKM JOCTaTOMHO NPOBOAUTL B
aunanasoHe vacToT 4o 100 My ans ManoobopoTHLIX ABYXTaKTHbIX ABuratenei u go 400 My AnsA YeTbipexTakT-
HbIX ABUraTenen (ans YeTblpexTakTHbIX ABUraTenei BEpXHAS rpaHuLa AomkHa ObiTb HE MEHbLUE Npou3Beae-
HWS 4acTOTbl BpaLLeHWUs Bamna Ha Yncno umnuHapos). Mpu nsmepeHusix yckopeHus Ha 3yGyaTom pegykTope
BEPXHASA rpaHuLa gmanasoHa 4acToT MOXET ObITb Bbille M 3aBUCUT OT 4acToT 3auensieHns 3yObeB.

C y4eTOM BO3MOXXHOWM HEOOX0AMMOCTM BOCNPOU3BEAEHNUS UCXOAHBIX U Npeobpa3oBaHHLIX CUrHaNoB B
Lensix NocneayoLlero aHanm3a ux npeanoyTuTenbHO 3anucbiBaTb B SNEKTPOHHOM Buae (aHanoroBOM Wnu
uncpposom). MepegatouHasa pyHKUMA U3MepUTENbHON Lenu oT npeobpasoBatens 40 YCTPOMCTB 3anucu u
BOCMPOW3BEAEHUS AOMKHA ObiTb M3BECTHA U NOATBEPXKAEHA HA MECTE NMPOBEAEHNSA U3MEPEHUI Unu B nabo-
paTtopum.

PekomenayeTcs coxpaHaTb MHdpopmaumio o dase Bubpauum OTHOCUTENEHO HEKOTOPOTO ONOPHOTO 3Ha-
YeHUs, NPUBA3AHHOTO K UCTOUHMKY BO3DYXaeHuA. Kak npaBuno, ONOpHOE 3HaYeHUe onpeaensiot ¢ NOMOLLbIO
Mapkepa, ykasblBaloLlero Ha pasy umkna gsurarens (Hanpumep, HaxoXaeHue NnopLUHS B BEPXHEW MEepTBOM
Touke yunuHapa Ne 1), HO B HEKOTOPbIX 0COBbLIX CMy4Yasx Takke BaXXHO 3HATb a3y CUrHana OTHOCUTENbHO
YITOBOr0O NOMNOXEHUS rpeBGHOro BUHTA.

4.2 YcnoBus UCTNbITaHUNA

[ns o6ecneyeHns NOBTOPSIEMOCTM PE3YNLTATOB UCMLITAHUI B LIENSX onpeaeneHus BUOPaLMOHHbIX XapakTe-
PUCTUK CyA0BOM YCTAHOBKW MX MPOBOAAT B YCTAHOBUBLLEMCSH PEXUME PabOTbl NMPU CREAYIOWNX YCIOBUSAX:

2) YCNOBMWSA Harpy>XeHus CyAOBOI YCTAHOBKW BO BPEMSI UCMbITAHWI MakCUManbHO GrM3ku K HOMUHAsb-
HbIM KaK MMHUMYM B Yactu Gannacra, OnpedeneHHOro AMA X0A0BbIX UCNLITAHWUA, U NOSIHOFO NOTPYXEHUA
rpebHOro BUHTA;

b) rmy6uHa BoAbl HE MEHee YeM B NATb pas NpeBbiaeT 0cagkKy cyaHa. Jobble OTKNOHEHUNA OT 3TOro
TpeboBaHus AOMKHbI ObITh COrNMacoBaHbl CTOPOHAMMU U OTPaXeHbl B NPOTOKONE UCNbITAHWUM;

C) CyAHO coBepLuaeT cB060AHOE ABVKEHUE;

d) OTCYTCTBYIOT CUIbHbIE Yaapbl BCTPEYHbIX BOMH, 8 MakCUMarnbHOe BONTHEHWE paBHO:

- 1 6ann ana ManoMepHbIX CyA0B,

- 2 6anna ans Manbix kopabnei (anuHoit MeHee 100 m),

- 3 Ganna ans KpynHelx kopabnei (annHoi He meHee 100 m);

€) asuratens paboTaeT B HOPMarnbHOM pexume. [ns HEKOTOPbIX BUAOB M3MEPEHUI U HEKOTOPLIX Cy/10-
BbIX YCTAHOBOK NO COMacoBaHUIO CTOPOH NPOBOAAT AOMONHUTENLHLIE U3MEPEHUSI B pexxume paboThl ABUra-
Tens OTIMYHOM OT HOPMAarbHOrO;

f) ans ycraHoBOk Gonee CnoXHOM KOHCTPYKLMKM, BKoYatowwen B cebs HECKONbKO aBuraTenen, nepeg
NpoBeAEHMEM U3MEPEHUIA NoANexaLle UCCrneaoBaHUAM peXxumbl paboTbl AOMKHbI ObiTh COrMacoBaHbl CTO-
poHamu. Mpu 9TOM MOXKET OKa3aTbCsA HeoBxoauMbIM cobniocTu TpeboBaHus KnaccuduKkaLMoHHbIX 0OLLECTB
(Hanpumep, NPOBOAUTb M3MEPEHUA KPYTUIBHBIX KonebaHuii B pexxuMax paboTbl C O4HUM W ABYMS ABUraTens-
MW, €CNn 3TW ABUratenu paboTatT Ha OAHOM Barny, UM U3MEPEHUS B HOPManbHOM U aBapuitHOM pexxumax
[ANs yCTaHOBOK CO 3HaKOM pe3epBUPOBaHUSA).

4.3 MpaBuna npoBeaeHUsA UCNbITaHUN

4.3.1 O6wme nonoxeHus

Kaabll U3MEPUTESbHbIA KaHan MPOBEPSIIOT HA HALEXHOCTb COEAMHEHWI W NPaBUMLHOCTL PaGOThI.
TeH30METPUYECKUE AaT4YMKN 0GbIMHO KanuBpYKOT NOCMe UX YCTAHOBKU HA MECTE SMEKTPUYECKUM CUTHANOM.

Ecnu cTopoHamu COrnacoBaHO 04HOBPEMEHHOE U3MEPEHNE MexaHWYecknx konebaHuin pasHbix BUOB
(KPYTUNbHBIX, U3rMBHBLIX, OCEBLIX, NOMNEPEYHbIX), TO PEKOMEHAYETCA NGO UCMOMNb30BAaTh TEXHUKY CUHXPOH-
HOro MHOTOKaHanbHOro XpaHeHUs AaHHbIX, IMG0 COXPaHATL aHHbIe 0 ha3e U3MEPEHUs B KKIAO0M KaHane.

3
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4.3.2 N3mepeHus B yCTAHOBUBLIEMCA pPeXxume

COOp AaHHbIX B YCTAHOBUBLLEMCA PEXUME B YCNOBUSX, YKa3aHHbIX B 4.2, OCYLIECTBASIOT OAHUM U3
cneayoLmx cnocobos.

a) PukcupyioT pesynbstatbl USMEPEHUN B PEXUME C NOCTOSAHHOM YACTOTOM BPALLEHUA, CTYNEHYaTO U3-
MEHSIS €€ C PaBHbIM LLIAromM N0 BCEMY AMaNa3oHy U3MEHEHUW OT MUHMMAIbHOIO A0 HOMUHAMNLHOTO (MAKCU-
MarnbHOro) 3Ha4YeHus. Yucno waroB AOMMKHO ObITb TakMM, YTOObLI NO3BONUTL NPOBECTU 3anuchb BUBpauun ¢ 3a-
[aHHON TOYHOCTBLIO. B kayecTBe 06LWEro pykoBOACTBA PEKOMEHAYETCSI UBMEHSIT YaCTOThl BPALLEHUS C LLIATOM
npubnusnTenbHo 5 % LWMpPUHBI BCErO AWanasoHa €€ M3MEeHEeHUS, YMEeHbLUAs 3Ha4YeHue Luara unu nepexoas K
NIaBHOMY U3MEHEHMIO YACTOTbl BpaLEeHUA [CM. nepedncnenne b)] B OKPECTHOCTSX PE30HAHCOB.

b) U3mepeHnusi BLINOAHAIOT ¢ MEANEHHbIM NOCTOSIHHLIM HapacTaHUEM 4acTOThbl BPALLEHWA NO BCEMY
AnanasoHy OT MUHUMArIbHOMO A0 HOMUHANBLHOIMO (MaKCUMarnbHOro) 3HayeHusl. CKOPOCTb U3MEHEHUA A0MKHA
ObITb AOCTATOYHO MEANEHHON, YTOObLI 06ecneYnTb U3MEPEHNS YCTAHOBUBLUMXCSI 3HAYEHUI NapaMeTpPoB BU-
6pauuu. B psge ocobbix cny4aes U3MEPEHUSA BLIMOSHAIOT NPU NOCTENEHHOM YMEHbLUEHUW YacTOThl BpaLue-
HUA, XOTS1 MakCMmarnbHOe BO3GyXXaeHue, kak npasuno, HabnaaloT Npu ee HapacTaHuu. B kavectee o6Luen
peKkoMeHaaLumM MOXHO NPeanoXMUTb USMEHATbL YacTOTY BPaLLEHUss CO CKOPOCTbIO MeHee 2 % ee HOMUHANMb-
HOrO 3HaYEHUs B MUHYTY, YTO COOTBETCTBYET OOLLEN ANUTENLHOCTU U3MEpeHUs npu pasroHe (Bbibere) ans
ABYXTaKTHOrO ABMratrens Ha ogHom Bany okono 30 muH. [ina cpeaHe- u BbICOKOOBOPOTHBIX YETbIPEXTAKTHLIX
Asurartenen peKOMEeHAYETCA M3MEHATb YacTOTy BPaLUEeHUA CO CKOPOCTbIO MeHee 15 % HOMUHANLHOTO 3Have-
HWUS B MUHYTY, YTO COOTBETCTBYET ANUTENBHOCTU M3MEpeHUs okono 10 MuH.

M3MeHeHns 4acToThl BpalleHUs Bana ABUraTtens u ABMXEHUS CyHA PEKOMEHAYETCS OCYLIEeCTBAATb
Takum 06pa3oM, YTOObI BUHTOBAA XapaKkTepucTuka ABuratens COOTBETCTBOBANa 3aBUCUMOCTH CKOPOCTU ABU-
XKEHUA CyaHa OT noTpebnaeMon MOLHOCTY.

B page cnyyaes n3amepeHus NpoBOAAT NPU MaHEBPUPOBAHWUMN CyAHA UMN B NEPEXOAHLIX PEXMmax (Cm.
npunoxexue A).

4.4 O6paboTka AaHHbIX

4.4.1 O6wWwme nonoxeHus

[aHHbIe pekoMeHAyeTCs NPeACTaBnAaTh B BUAE 4acTOTHOro nMGo NopsiakoBoro cnektpa. O6bivHO AnS
NOny4YeHNsi paspeLLeHns XOPOLUEro KayecTBa CYMTalOT AOCTaTOuHbIM 400 NUHMIA B CNEKTpe U NPUMEHEHue
OKHa XaHHa (X3HHWHT), OAHAKO B psie CryyaeB MOXeET notpeboBaTtbCs MHAMBMAYanbHLIM noabop napame-
TpOB Npeobpa3oBaHus CUrHana Ans noryvyeHus NyyLliero paspeLueHne no amnauTyae unu Yactorte (Hanpu-
mep, 1600 cnekTpanbHbIX NMHUI B AnanasoHe A0 1 kM ¢ npUMEeHEeHneM NNOCKOBEPLUMHHOTO OKHA).

CnekTpbl YCPEAHSIOT N0 ANMHE 3anucu curHana. Mx ucnonb3yior Ans aHanu3a u3MeHeHUi OCHOBHbIX
rapMOHUYECKMX COCTaBMSAIOLLIMX, CBA3AHHBIX C YaCTOTOW BpaLleHus Bana (OCHOBHbIE rapMOHUKW B BUGpaLmn
rMaBHOrO JBUTATENsl, NONACTHLIE FTAPMOHUKM), C UBMEHEHUEM 3TOW 4acTOTbl. ANbTEPHATUBHLIM BaPUAHTOM
ABMNAETCA NPUMEHEHUE crieasLuel punsTpauummn curHana subpauum.

MopsaakoBbIN aHanu3 npeacraenser cobon npoueaypy COrmacoBaHus NepUoaNYEcKOro CurHana ¢ us-
MEHEHMeM uukna paboTbl MalwmHel (LMKNOM BO30OyxaeHusi BuOpauuu). Tak, aToT yukn Gyaer npeacTaBnsaTh
co6ou oauH 060pOT Bana Ans ABYXTAKTHOIO ABUratens u sa obopoTa Bana Ansa YeTbipexTakTHOroO aABurate-
ns. MonyyeHue 3aBUCUMOCTM NMOPSAKOBOIO CMEKTPA OT YacToThbl BpalleHus Bana obbluHO He TpebyeT npume-
HEHUA OKOH U BbICOKOIo CnekTpanbHOro pa3peLlueHus.

4.4.2 BubpaunmoHHoe COCTosiHue

BubpauuoHHoe COCTOsIHME Cy/10BOW YCTAHOBKM XapakTepu3yercsi HabopoM u3mepsaeMbiX napaMeTpos
(cm. 4.4.3), kOTOpbIE AOMKHbI ObITb BbIPAXEHbI B BUAE NMUKOBOTO WM CPeAHEKBAAPATUYECKOrO 3HAa4YEHUs B
3aBUCUMOCTHU OT NapaMeTpa.

OObIYHO ANA U3MEePEHUI Ha MOCTOSHHON YaCTOTE BPALLEHMS Bana UCNOMb3YIOT TEXHUKY ObICTPOro npe-
obpasoBaHusl dypbe (BINd) ¢ ycpeaHeHueM, a Ha NePEMEHHOM CKOPOCTU — 6e3 ycpeaHeHus.

[uana3soH 4aCTOTHOrO Uy NOPSAKOBOrO aHanM3a MOXET ObiTb OrpaHuyYeH B 3aBUCUMOCTHN OT U3MEpPSs-
eMoro napametpa. Ecnv npeanonaraerca oCyLLUeCTBNATL AONOSIHUTENbHYIO PUNLTPaLMIO CUrHana nocne ero
3anucu (HanpuMep, ANs OYUCTKU OT HEXenaTernbHbIX MOMEX), TO 3TO AO0MKHO ObITb COrNacoBaHO CTOPOHAMMU.
B Takom cnyuyae napameTpbl BUBPaALMOHHOrO COCTOSHUSA NOMyYaloT nocne punbTpaumm HexenartenbHbIX Ya-
CTOTHbIX COCTaBnALWUX (rapMOHUK). [pK 3TOM ecnu napameTp OUEHMBAIOT Yepes ero NMKOBoe 3HaYeHue, To
npu unsTpaumm A0MKHbI ObITb COXpaHeHbl ha30Bble COOTHOLLEHUS.
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4.4.3 Namepsiemble napameTphbl

Mpu nsmepernsax napameTpos, onpeaensowmx AMHaM1M4yeckoe NnopejeHune BpaLlaoLLmxcs yacren (Ha-
npumep, NepeMeHHOro KpyTALEero MOMEHTa UMK TArn ABWXUTENS, NePEMEHHOr0 HaNPSXKEHUS KPYTUIbHbIX
UM M3rnbHeix konebGaHuit) Nony4atoT U rpacuyecku oTobpaXkaroT NMKOBOE 3HAYEHWE BEMUYUHLI 3@ LUMKN pa-
60Tbl MaLUMHbI. ST BENUYNHBI MOTYT ObITb BblpakeHbl Yepes ux abConoTHOE 3Ha4YEeHWe UK B BUAE NPOLIEHT-
HON J0NM HOMUHAMNbLHOTO 3Ha4YeHUs. TaKke Ha rpaduk MoryT ObiTb 4OGaBNEHbI CpeaHNe 3HAYEHUS BENUYNH,
YTO NO3BONSET OBHAPY>KUBATbL NOSIBNEHUE peBepca ABUraTens.

n pumMmedYyaHne — Ecnu nepemMeHHas CoOCTaBNAKOLWaA TArK NpeBbILIAET CPEeAHIOK TAry, TO Ha6J'II'O,D,aPOT NnamMeHe-
HWe HanpaBneHuA TArn ot Hoca K KopMe cyaHa. AHanorm4Ho npwn npesbllEeHUN nepemeHHon COCTaBJ'IFHOLLteVI KpyTALllero
MOMeHTa BanonpoBoda yCTaHOBKU C 3y6HaTOVI nepefadun ero cpefjHero 3Ha4eHuA Ha6mo,qaeTc9| CABILLUMEIA yaap 3y6beB
nepegadu. B0o3MOXHOCTY TaKknx pexnmMoB pa60Tb| MallWHBI paccMaTpUBakoTCA Ha CTaAun yTBepXeHUA npoekTa. PeBepc-
Hble Harpyskm mMoryt ObITb A0NYyCTUMBI, 0coBeHHO B Anana3oHe HU3KKUX CKOpOCTeI7I pa60TbI ABuratena.

[ns nocrynatenbHon Bubpaumm (Ha CTauMOHAaPHbIX YaCTsIX YCTAHOBKU, MEPEYNCIIEHHbIX B 4.5.5) 00bIy-
HO U3MEepSAIT CpeaHeKBaapaTUYHOE 3HAYEHUe curHana CKOpoCTU MIK YCKOPEeHUSA Ha ocHose Bl®d. LieHHyto
JOMOMHUTENBHYIO MHPOPMALIMIO MOTYT AaTb TaKKe MUKW B CNEKTPEe CUrHana.

BkniodyeHne B nepeyeHb usMepsieMblx napaMeTpoB aMnnuTy OCHOBHbIX rapMOHUK (Bana, nonacTHoOwW
4acToThkl) U HabnAeHUe 3a UX U3MEHEHNEM C U3MEHEHWEM YaCTOThl BpaLleHUs Bana NoMoraeT BbISBMNATb
PE30HAHChI CYA0BOW YCTAHOBKM.

4.5 NamepeHusa

4.5.1 O6me nonoxeHus

O0beM u3MepeHnnn SBnseTca NPeaMeTOM COrnaLLeHNs CTOPOH.

PesynkraTbl HEKOTOPLIX U3MEPEHUI HE MOTYT ObITb UCMONb30BaHbI HEMOCPEACTBEHHO B LIENSIX OLEHKM
BMOPALMOHHOIO COCTOSIHUA U HYXaalTca B 00paboTke ¢ MCMOMNb30BAHMEM HEKOTOPLIX MareMaTUuyeCckux Mo-
aeneit. [IpuMeHeHne Taknx Moaeneii Takxke J0JHKHO ObiTk COrnacoBaHO CTOPOHAMMU.

4.5.2 N3amepeHuna KpyTUIibHbIX Korie6aHMi BanonpoBoga

XapakTepucTukn KpyTUnbHbIX KonebaHuin nepea TeM, Kak NOATBEPAMTL B pesynbraTte uamepeHun, oobiy-
HO pacCYMTbLIBAIOT C MOMOLLLIO TEOPETMYECKO MOAENU BanonpoBoga. Pesynbrartbl STUX pacyeToB AOSHKHbI
ObITb COrNacoBaHbl 3aMHTEPECOBAHHLIMM CTOPOHaMM (KnaccuduKaLMOHHbIM OOLECTBOM, CYA0CTPOUTENEM,
cynoBnaaenbLUemM, KOHCYNbTaHTamu U T. M.).

M3amepeHust NpoBOAAT B TOYKaX, KOTOpble 0BecneynBatoT MakcuManbHylo MHEOPMaLMIO O BCEX CyLle-
CTBEHHBIX Mogax Bubpauuu. Pesynbratel U3MEpEHuWii 40MmkHbI BbITb Npeobpa3oBaHbl B KOHTPONUPYEMbIE Na-
pameTpbl, TAKME KaK KPYTALLMIA MOMEHT UM MEXaHUYECKUE HANPSXXEHUA, CBSA3aHHbIE C KPYTUIIbHbIMU koneba-
HUSIMU, B Pa3HbIX SNIEMEHTaX CyA0BO YCTAHOBKM, C MCMONb30BaHUEM COOTBETCTBYIOLLEH MOAENU KPYTURbHBIX
konebaHui. OBbIMHO NEPEMEHHbIN KPYTALUMIA MOMEHT paccMaTpuBaloT AN TakMX I51EMEHTOB, Kak rmbkue
MydThl, 3ybuaTbie 3aLenneHns, CoeAUHUTENbHbIE SNIEMEHTBI, @ HaNPsHKeHUs (CABUTOBbIE) — AN BasOB.

B kayecTBe MeToAa U3MePEeHUIi NCMONb3YIOT OAWH U3 CReaYIoLWNX:

- U3MEepeHne ANHAMUYECKUX HaNpPsKEHWIA TeH30AaTUMKaMK;

- U3MepEeHUEe KPYTUTbHbIX KonebaHmuii ¢ NOMOLLbIO ONTUYECKOro aelumdparopa Unu apyrmx cpeacTs us-
MepeHUs YrnoBbIX kKonebaHuii.

4.5.3 U3amepeHusa oceBoil BUGpaLuun Bana

Ocesylo (MPOAOSIbHYIO) BUOPALIMIO M3MEPAIOT NO COrNAacoBaHUIO MEXAY 3aUHTEPECOBAHHbIMU CTOPOHA-
MK (knaccuduKaLMOoHHbIM 0OLLECTBOM, CyA0CTPOUTENEM, CYA0BNAAENbLEM, KOHCYNbTaHTaMU U T. N.).

M3mepeHunsi NpoBOAAT B TOUKAX, KOTOpble o6ecneunBaloT MakCuManbHylo MHPOPMAaLMIO 0 BCEX CyLle-
CTBEHHbIX MOZax Bubpaumu.

Ecnu pesyneratbl UamepeHuit He MOryT ObiTb HENOCPEACTBEHHO MCNOMbL30BaHbI ANA OLEHKN COCTOAHMS,
TO UX NPeoBpasyloT B KOHTPONMPYEMbIE NApaMETPbl C NOMOLLbIO COOTBETCTBYIOLLIEN MATEMATUYECKOW MOAENM.

MpUMEHSIIOT 0AUH U3 CREAYIOLLUX METOAO0B U3MEPEHUMN:

a) u3MepeHue napameTpoB 0CEBON BUOpaLumn Bana nocpeCcTBOM:

- U3BMEPEHUA NAPaMETPOB ABWKEHUSA PRaHUEeB OTHOCUTENbLHO NOALLUMITHUKOB MU PYHAAMEHTA;

b) namepeHue oceBoro gaBneHuUsn (Cunbl) NOCPEACTBOM:

- U3SMEpPEeHnA NPOAONbHLIX AMHAMUYECKUX HANPSXKEHNIA Bana TeH30AaTumKamu;

- MPUMEHEHUA YNOPHON LLanbbl C 4aTYUKOM AABNEHUS;
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- U3MepeHUs napameTpoB ABWXKEHUS (BUOpaLUMM) YNOPHOIo MOALLMMHMKA C NOCNEAYIOLMM NEPECYETOM
B OCEBYIO CMNY C NOMOLLIbIO MHAMUYECKOW MOAENW NOALUMIMHUKA;

- N3MEepPEeHUs N3rMbHbIX HAaNPSHKEHWN HA CTaLUMOHAPHBIX YaCTAX YNOPHOMO NOALUMNHUKA C MOCNeayoWnUM
nepec4eTom B OCEBYIO CUIY C MOMOLLBIO AUHAMUYECKOW MOAENM NOALUMIHUKA.

Mpumevanue 1 — Ocesylo BUGpaLMIO U3MEPSAIOT TONBKO B clydae ocoboi TeEXHUYECKOI HeobXoANMOCTH.

MpuMevaHune 2 — [Ina AByXTaKTHBIX AU3ENbHLIX ABUraTeneil MamepeHns oGbIMHO BBINMONHSAIOT Ha cBOGOAHOM
KOHUe KoneH4aToro Bana.

MpumMmeyvyaHue 3 — MaMepeHUs ynopHOro AaBneHUA (OCEBON CUMbl) HA YNOPHbLIX NOALIMNHWUKAX BbIMOMHAOT
TONBLKO B 0COBLIX crnyyasix (Hanpumep, ANst KOHKPETHBIX BUAOB CYAOB UMW C LiENbIo UCCREA0BaHUSA NOBpEXAEHHUiA). VX He
NPUMEHSIOT ANSA KPYMHbIX ABYXTaKTHLIX AU3ENbHBIX ABUraTenei U CyaoBOW yCTaHOBKN C 3yGuaTeiMU peayKTopamu 1 ynop-
HbIMW NOALLUWMHUKAMK, BCTPOEHHBIMU B KOPMYC peayKTopa.

4.5.4 samepeHus u3armbHbIX Kone6aHumn Bana

U3rnbHbie konebaHusi Bana M3MepsiioT MO COMacOBaHWI0O MEeXAy 3auHTEePeCOBAHHbIMM CTOPOHAMM
(knaccumkauuoHHbIM 00OLLECTBOM, CYyJOCTPOUTENEM, CyaoBnaaenbLUeM, KOHCYSIbTaHTaMu U T. n.).

UsmepeHus npoBoAAT B TOUKAX, KOTOPble 00ecneunBaloT MakCuManbHyl0 MHopMaumio 0 BCeX cylle-
CTBEHHbIX MOgax Bubpauuu.

Ecnu pesynbrarbl UBMEPEHUI HE MOTYT OblTb HENOCPEACTBEHHO UCNOMb30BaHbI ANA OLEHKN COCTOSIHUS,
TO UX NPeobpa3syloT B KOHTPONMPYEMbIe NapameTpbl C NOMOLLBIO COOTBETCTBYIOLLEN MaTeMaTUYeCKoin moaenu.

MpUMEHSAIOT 0AUH U3 CneayLWmuX METOAO0B U3MEPEHUN:

- U3MepeHUe U3rMbHbIX HANPSDKEHUI TEH304aTYUKAMM;

- U3MEPEHME NEePEMELLIEHUIA Bana ABYMS AaTYMkamu-30HAAMU, PacnonoxeHHbIMU noa yrnom 90° apyr
K Apyry.

MpumeyaHue — M3amepeHust N3ruGHLIX koneGaHuii Bana BLINOMHAOT TONLKO B 0COGLIX CRyvasx (Hanpumep,
€CIU pe3ynkTaThl pacyeToB NokasbiBatoT GNN30CTb UX COBCTBEHHBIX YacTOT K YacToTam BosbyxaeHus). Takue usmepeHus
MOTYT AaTb 0Co60 BaXXHY0 MHCOpMaLWIO B cryyae GbICTpOBpaLLAtOLLUXCA BariOB Manoro AWaMeTpa, B crydyae yBenuueH-

HOTO PacCcTOSHMA MEXAY MOALLUMNHUKaMU UNW B YCNOBUSAX AeWCTBUS U3MMGHBIX MOMEHTOB, YTO XapakTepHo ANs GbicTpo-
BpaLLatoLLIMXCS KapfaHHbIX BanoB ¢ 60nbWMMK YrNaMu COHNEHEHUS.

Mpu nsamepeHusix n3rnbHoix konebdaHuin Bana ansa onpeaeneHnst UCTUHHLIX AMHAMUYECKNX U3TMOHBIX Ha-
NpPspKEHUn HEOBX0AUMbI 4Ba NOMHbLIX M3MEPUTENbHBLIX MOCTa nof yrnom 90° aApyr K apyry.

4.5.5 NamepeHusi nocTynaresibHOM BMOpaLun Ha HeBPALLAKOWMUXCA YACTAX

4.5.5.1 O6wme nonoxeHus

MocTynartenbHyo BUOpaLmio 06bIYHO N3MEPSIIOT C NOMOLLbIO aKCENEPOMETPOB UIN JaTYUKOB CKOPOCTH.

Ecnu Bubpauyuo nsMepsoT Ha BopTy CyaHa, TO OHa BKNOYaeT B cebs Kak coBCTBEHHYIO BMOpauumio cy-
[0BOro o6opyaoBaHus, Tak U BUGpauuio, HaBeAEHHYIO U3BHE.

YcnoBusa uamepeHuin — no 4.2. NMporpamMmma u3MmepeHuin 1 TO4YKM n3MepPeHuit AOMKHbI ObITb COrMacoBaHbI
3aMHTEpPECOBaHHbLIMU CTOPOHaMMU.

4.5.5.2 [lnsenbHblii ABUraTenb

4.5.5.2.1 O6bwme nonoxeHusi

Bbibop TOYEK UBMEPEHUI U KPUTEPUM OLEHKM BUOPALMOHHOTO COCTOSIHUA 3aBUCAT OT BUAa ONUPaHUS
ABuUratensa: ynpyroe uim >xecrkoe.

CynoBble agn3enbHble ABUTaTENU, Kak NpaBumno, MMeT cBuaeTenscrTea 06 ogobpeHun Tuna, Yto npea-
nonaraet ux cnocoOHOCTL BbiAepXMBaTh BUOpaLmMio onpeaeneHHoro yposHs. Kpome Toro, usarotoButenu asu-
ratenemn yctaHaBnMBaloT ANA HUX KPUTEPUM OLEHKM BUOPALMOHHOIO COCTOSAIHUA, KaK NpaBuno, Ana Budpauum
Ha ypoBHe 3 (BEpPXHEWN NOBEPXHOCTM MALUMHHOW pambl — CM. PUCYHOK 2). MHOrga u3rotoBuTenn yKasbiBaioT
Anana3soH TUNUYHBIX 3HAYEHUI AN oNpeaeneHHoro Buaa asurartenei u cnocoboB X NPUMEHEHHUS.

OnHaKo CBefIEHUs], TPEAOCTaBNSAEMbIE M3TOTOBUTENSAMM ABUraTenen, 06bIYHO UCXOAAT U3 BO3MOXHOCTU
OONrOBPEMEHHON 3KCnyatauumn asuratenei 6e3 HapyLleHusa ux uenoctn. Bmecte ¢ Tem npu XecTkom 3a-
KpenneHun asuratensi Ha pyHaaMeHTe HeobxoaAnMo NPUHMMATL BO BHUMaHue BMOpaumio 1 AMHaAMUYECKUE
Cunbl, NepeaBaeMble UM Ha KOPMyc cyzHa. o 3Toi NpUYMHE BO BHUMAHUE HEOBXOAMMO TaKKe NPUHUMATb
BUOpauUmio Ha ypoBHe 1 (Ha onopax ABUraTensi — CM. PUCYHOK 2), KOTOpasa A0MKHA ObiTb CYLLECTBEHHO HUXKE
YCTaHOBIEHHO AN YPOBHA 3 npu HopManbHOn pabote asurartens (06bl4HO Goree YeM BNOMOBUHY B 3aBUCH-
MOCTM OT HanpaBfeHnsa N3MepeHna n MeToda KpenneHus asurarens). 3T0 OTHOCUTCA HE TOMbKO K 6OMbLUMH-
CTBY HU3KOOOOPOTHbIX ABYXTaKTHbIX ABUratenen (cM. 4.5.5.2.2), HO TakXKe K XXeCTKO 3aKpeneHHbIM YeTbIpex-
TaKTHbIM ABUTaTensm.
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CpeaHe- n BbICOKOOOOPOTHLIE ABUraTenu OOLIYHO YCTAHABMMBAKOT Ha ynpyrux onopax. Namepsemas
BMOpauus Ha paMe U BbICTYNAIOLLMX YACTAX TakMX ABuratenen npeacrasnaer coboi pesynsrar COBOKYMHOIO
AeWCTBUA Curl, CO34aBaeMbIX CAMUM JABUraTtenem, u ero konebaHumn Ha ynpyrmx onopax. 3tu COCTaBnsioLme
cneayet OLEeHUBaTh NO OTAENbLHOCTU. YNpyrue onopbl ABUraTens, Kak NpaBumo, CNOCOOHbI yAO0BMNETBOPUTH
TpeGoBaHusAM NO HU3KOW BUOpaLMM U cunam, nepesaBaeMbiM Ha KOpnyc cyaHa. Takum obpasom, Bubpaums
B MEeCTe COeAMHEHMs onopbl ¢ (PyHAAMEHTOM OObIMHO MHOFO HMXe Habniogaemon Ha kopnyce ABurartens
(cM. 4.5.5.2.3). TUNMYHbIE TOYKM U3MEPEHUI U U3MEPSEMbIE NAPAMETPbI YCTaHOBEHDI B [5] u [9] (CM. pucyHok 2).
PekomeHaaLmMm sTMX CTAHAAPTOB MOXKHO UCMOMb30BaTh NPU OTCYTCTBUM COOTBETCTBYIOLLUX PEKOMEHAALMI OT
M3roTOBUTENEN ABUraTENen.

l3

a) Huskoo6opOoTHbI ABYXTaKTHLIA ABUraTens b) YeTblpexTakTHbIi ABUraTenb

L — neBas cTopoHa (Co CTOPOHbI NpuBoAa); R — npasas CTopoHa (Co CTOpPOHbI MPUBOAA); X — NPoJoribHOe HanpasneHue; y — nonepey-

Hoe HanpaBsneHue; z — BepTUKansHoe HanpasneHne; 7 — 1-i yposeHb (onopbl); 2 — 2-i ypoBeHb (KoneH4aToro Bana); 3 — 3-i yposeHb

(BepxHel NoBepPXHOCTU pambl); m7 — KOHEL, paMbl C MPUBOAHOI CTOPOHLI; m2 — cepeAnHa pambl (Mo ANWHE ABUraTens); m3 — KoHel
pambl ¢ HEMPUBOAHOW CTOPOHbI

PueyHok 2 — TunuyHble ToMKN naMepeHuii BubpaLun Ha AU3enbHOM ABuratene

4.5.5.2.2 NocrynatenbHas Bubpaunsa aBYyXTakTHbIX ABUraTenel

[na coeaguHeHus Ha 0AHOM Bany O6GbIYHO MCMONbL3YIOT ABYXTAKTHbIE ABUraTeNy ¢ HOMUHANbHbIMU CKO-
pocTsamMM BpaLeHust oT 70 A0 250 muH~!. B GONbIUMHCTBE CBOEM Takue ABUFATENM XECTKO 3aKpennsioT Ha
dyHaaMeHTe cyaHa ¢ NoMoLUblo B6onToBbIX coeanHeHuin. Moaromy ux Bubpauus, ocobeHHo BGNKU3n chyHaa-
MEHTa, B OONbLUOW CTENEHU 3aBUCMT OT KOHCTPYKLUMKU pyHAaMeHTa U COBCTBEHHOMN YaCTOThbl MEXaHMYECKO
CUCTEMbI, COCTOALLEN U3 ABUraTenNs U YCTPONCTB €r0 COEANHEHUS C (DYHOAAMEHTOM.

Ecnu nsrotoButenem aBuraTens He YCTAHOBIIEHbI KPUTEPUM OLIEHKW €ro BUBPALIMOHHOIO COCTOAHMS, TO
B kayecTse 00LLUero pykoBoACTBa MOXHO UCNonb3oBaTh Tabnuuy A.1 13 [9], a Takke cneayloLme pekomeHaa-
umu.

Bubpauuio (cpeaHekBagpaTuyeckoe 3HaueHne) U3MepsatoT B AunanasoHe Yactot ot 1 go 100 My, ucknio-
yas npu 3ToM (OTUNETPOBLIBAS) YHACTKA PE3OHAHCOB (3Ta PEKOMEHAaUMA OTNNYAETCH OT NpuBeaeHHON B [9)],
NyHKT 4.1 u pasgen 5).

Ona subpaunn pamel gsuratens (ypoBeHb 3 cornacHo [9], nyHKT 4.2) B Ka4eCTBEe Ha4amnbHOW OLIEHKU
MakCMmanbHOW BUOpaLuM MOXKHO NMPUHATL KNacc BUBPaLIMOHHONM KeCTKOCTH 28.

B 3aBMCUMOCTH OT TEXHUYECKNX YCNOBUI M3rOTOBUTENS UM MOCTaBLUMKA KOMMNOHEHTOB MOTYT ObIThb Npu-
HATbI GOnee BLICOKUE YPOBHU A0NYCTUMONM BUGpaLmu.
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[ns npucoeanHeHHbIX YCTPOUCTB, TakMX kak Typbokomnpeccopsl, oxnagutenu Bosayxa TypboHaaaysa,
YCTPONCTBA yrpasneHus, NnpeaensHo A0NyCTUMbIE YPOBHU BUOpaLmmn B COOTBETCTBYIOLLEM AMana3oHe YacToT
1 B COOTBETCTBYIOLLMX TOYKAX U3MEPEHWUI AOMKHbI ObITb ONpeaeneHsbl U3 pEKOMeHAauuin U3roToBUTENsa ABU-
ratensi U U3roToBUTEnNei 3TuX yCTponcTB.

Bubpauuio 60nbLUMHCTBA NPUCOEANHEHHBIX YCTPOMCTB (Nnatcpopm, BbIXMOMNHbLIX TPYO 1 T. n.) cneayet
paccmaTpuBaTh Kak MECTHYIO, U K Hell He NMPUMEHSAIOT o6Lume kputepumn oueHkn. OBbIYHO Takue yCTpoicTea
NPOEKTUPYIOTCA U3rOTOBUTENEM ABUFaTeNs, U OH Xe YCTaHaBNMBAET AJ1A HUX AONYCTUMbIE 3Ha4YeHus Bubpa-
uumn. Bubpauusa scnomoraTenbHbIX YCTPOUCTB (MNWUT HacTuna, nopyyHen, TpybonpoBOAOB) YacTO BKIIOYAET B
cebs nokanbHble PE30HAHCbl M NOSTOMY TpebyeT OTAENbHOro pacCMOTPEHUS.

Takue npucoeauHEeHHbIe YCTPOMCTBA, kak Typbokomnpeccopbl U oxnaguTtenu Bo3ayxa TypboHaaayea,
06bI4HO MOCTaBNATCA N0 40roBopy cybnoapana B TMNOBOM UCMOMHEHUW, UMEIOT CBMAETENLCTBA 06 0406pe-
HWM TUNA 1 MO CBOMM KOHCTPYKTUBHBLIM XapaKTepUCTMKaM CNoCOOHbI BeIAEPKUBATL BUOpaLMIO onpeaeneHHo-
ro YpOBHSA B 3aBMCUMOCTH OT NpuMeHeHUsi. OBbIMHO ANA HUX MOXHO AOMYCTUTb Takue e YPOBHU BubBpauyum,
4YTO U ANA caMoro ABuraTtens.

MpuMmevaHne 1 — YkasaHHbIi kKnacc BUGPaLMOHHO KECTKOCTU CNEAYET paccMaTpuBaTh Kak OpUEeHTUPOBOY-
HbIlA NOCKOMbKY CTaHAaPT [9] pacnpocTpaHaeTes TONLKO Ha MalUMHBL ¢ HOMUHANBHOW CKOPOCTLIO cBbilwe 200 MuH™T.

MpuMmedaHune 2 — PucyHok C.1 13 [9] Henbas UCNONb30BaTh A58 KPYNHbLIX ABYXTAKTHLIX ABUraTenewn, Nockonb-
Ky yKa3aHHble Ha HeM YacToTbl nepexoda 10 u 250 'Y He oTpaxatoT BNusiHME OTHOCUTENBHO HU3KOW CKOPOCTU ABUraTeNs
¥ COCTaBNAOLMX HA HU3KUX YacToTax.

4.5.5.2.3 MNoctynarenbHasn Bubpauus cpeaHe- u BbICOKOOOOPOTHLIX YETbIPEXTAKTHLIX ABUraTenem

CynoBble YeTbIpexTakTHble ABUraTenu paboTaioT 06bIYHO B AManasoHe ckopoctelt ot 300 4o 2500 muH—".
MeHbLure CKOPOCTU MOXHO Habngatb ANS KPYNHbIX CpeaHeobopoTHbLIX ABuratenen, 6onbLume — ans KOM-
NakTHbIX BbICOKOOOOPOTHLIX ABUrarenen. OObIMHO Takue ABUraTenu yCTaHaBnNMBAaIOT Ha ynpyrue onopbl, a ux
Ban COeMHEH C rpeBHbIM BUHTOM vepes 3ybuatbiin peaykTop.

B cny4ae »ecTKoin yCTaHOBKM HA (PyHAAMEHT B3aumMoaencTaue asuratens, yHaameHTa u KOHCTPyKLUK
CyZHa aHanorm4yHo TOMY, YTO paCCMOTPEHO ANA ABYXTaKTHOro asurarensa B 4.5.5.2.2. Kpome T0ro, cnpaseg-
nuBbI 0BLLME NONMOXKEHUA B OTHOLLEHUU BUOGpauumn Ha ypoBHe 1, npuBeaeHHbIe B 4.5.5.2.1. 3T0 03HAuaeT, uTto
NOMUMO JOMNYCTUMbIX YPOBHEV BUOpaLum ABUraTens cneayer paccMarpuBaTth Takke CUnbl, BO34eACTBYIOLLME
Ha PyHAaMeHT CO CTOPOHbI ABUIaTens.

[ns ynpyro oneprbix ABuratenei Habnmioaailor Bubpauuio 6onee BbICOKOTO YPOBHS, NOCKOMbKY B HEe A0-
NOSIHUTENLHO BXOAAT HU3KOYACTOTHbIE KOnebGaHusi onop. OTU e Onopbl CYLLECTBEHHO CHUXAIOT CUIbl, Nepe-
JaBaeMble Ha KOHCTPYKUMIO cyaHA. COOTBETCTBEHHO, BhILLE AONyCTMMAan BUGpauus ana ypoBHsA 1 (Ha onopax
ABUraTensa — CM. PUCYHOK 2), KOTOpas CTaHOBUTCS COMOCTaBMMA C A0NyCTUMON BuGpauuein ana ypoBHsa 3
(BEPXHASt NOBEPXHOCTL PaMbl), YCTAHOBNEHHON U3rOTOBUTENEM.

Ecnu usroroButenem aABuratensi He yCTaHOBMEHbI KPUTEPUM OLIEHKN €r0 BUOPALMOHHOTO COCTOSIHUS, TO
B Ka4yecTse 0bLLEero pykoBOACTBa MOXHO MCMONbL30BaTh [9], a Takke cneaylowme pekoMeHaauun.

C y4eTOM BbILLECKA3aHHOIO B KAYECTBE Ha4arnbHOW OLIEHKW MakCUManbHON BubGpauuu ans subpauum
pambl (ypoBeHb 1 cormacHo [9], NyHKT 4.2) ynpyro oneproro BbICOKOOGOPOTHOrO YETLIPEXTAKTHOrO ABUraTens
MOXHO NPUHATH KIacc BMOPALMOHHOM XXECTKOCTU 45, a XEeCTKO ONepToro YeTbipexTakTHOro aApuratens —
Knacc BuOpauuoHHON XecTkocTu 28. MUamepeHus Ha ypoBHe 3 (BepxHAA NOBEPXHOCTb pambl) ANSA YETbIpeX-
TaKTHOro ABMUrarens MoryT ObITb 3aTPyAHEHbI M3-32 HEAOCTAaTKa MECTa SN YETKO ONpeaeNneHHbIX TOYEK U3me-
PEHUIA, a TaKKe 3a4acTylo M3-3a HANUUUS MELLIAIOLLIETO BLICOKOYACTOTHOTO LWyMa, €Cnu M3MEpPEHUs NPoBOAAT
Ha ronoBke LMNUHApA.

B 3aBUCMMOCTM OT TEXHMYECKUX YCIIOBUI M3FOTOBUTENS MOTYT ObiTb NPUHATHI Gonee BbICOKUE YPOBHU
aonyctumon Bubpauumn. OCobeHHO 3TO cnpaBeanvBo ArNs YNPYro OneprTbiX BbICOKOOGOPOTHLIX BLICOKONPOU3-
BOAUTENbHbLIX ABUraTenein (cMm. Takke Tabnuuy A.1 u3 [9]).

BuGpauuio npucoeamHeHHbIX YCTPOUCTB (BbIXMOMHLIX TPYO, TpyGonpoBoaa, oxnaautens sos3ayxa Typ-
6oHaaayBa, NOpyYHeN 1 T. N.) CreayeT pacCMaTpuBaTh Kak MECTHYIO, U K HEW HE NPUMEHSIOT 06LUME KpUTEpPUN
OUEHKU. [InA HUX NnpeensHO A0NyCTUMbIE YPOBHM BMOpaLMKU B COOTBETCTBYIOLLEM AWana3oHe 4acToT U B CO-
OTBETCTBYIOLLMX TOYKAX M3MEPEHUIN AOIKHbI ObITb ONpeAeneHbl U3 peKoOMeHAAaUMIn U3roToBuUTeNs ABurarens
W U3rOTOBUTENEN STUX YCTPOUCTB.

Takne npucoeauHeHHble YCTPOMCTBA, kak TypOOKOMNpeccopbl, OXnaauTenu Bosayxa W pacnpeaenu-
TernbHble NaTpyoku, 06LIMHO UMEIOT CBUAETENLCTBA 06 0400PEHUN M NO CBOUM KOHCTPYKTUBHBLIM XapaKkTepu-
CTMKaM CnocoBOHbI BblAepXXMBaTh BUOpaLUuio onpeaeneHHoro ypoBHsa B 3aBUCUMOCTH OT NpuMmeHeHus1. ObbIYHO
ANS HUX MOXHO ONYCTUTbL Takue >ke ypoBHW BUGpaLum, UTo U Ansi caMmoro ABuUraTens.

8
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4.5.5.3 l'asoBas TypbuHa

Ecnu usrorosutenem ra3zoson TypOMHbI HE AaHbl UHCTPYKLMU MO OLEHKE ee BUOPALMOHHOIO COCTOSIHUSA,
TO B kayecTse 00Lero pykoBoacTBa MOXHO MUCNONbL30BaTb cTaHAapThl [7] u [8].

Ecnu rasoByio TypOuHY MCMONb3YIOT B Ka4eCTBE ABUrartens, To crefyeT pasnuyars BUOpauumio, cosaa-
BaeMylo camoin TypbuHoin, u Bubpaumio, HaBeeHHYIO OT CTOPOHHEr0 CyA0BOro obopyaoBaHusi (Hanpumep,
rpebHoro BuHTa). OBLIMHO U3rOTOBUTENb ONPEAEnseT pacyeTHble 3HaYEeHUs Ansi BUbpaumm, npousBoAUMON
camoi TypOuHON, a u3mepeHus BUGpaLMmM BbLINONHAIOT B LIENSIX KOHTPONS €e cocTosiHuA. Kak npaBuno, ¢ aroi
Lienbio KOHTPONMpPYIOT gucbananc poropa (1-9 U 2-a rapMOHUKW YacTOThbl BPALLEHUS B paauanbHOM Hanpas-
neHwn), a TaKke oCeBble NepemMeLLeHns Banos. OUeHKY OCYLLECTBNSIOT COMMAacHO KPUTEPUSAM, KOTOPbIE Obinu
MCNOMb30BaHbI NPU NPEACTaBNEHUM AAHHbIX KBANM(PUKaLUOHHOMY OBLLECTBY.

MpumeyaHune 1 — B oTHOWeHUM BUGpauumn, HaBeieHHOW OT cy0BOro o6opyaoBaHUsl, GOMNbLWWHCTBO U3roTO-
BUTENei ykasbiBatoT, YTO [f1A Hee CpeAHEKBa PaTUYHOE 3HaYEHUE CKOPOCTM He JOKHO npeBbilwats 14 Mm/c. OfHaKo He-
KOTOpble MOAENU CepuitHo BbiNyckaeMblx TYpGUH CNOCOGHbI BEIAEPXUBATL YAaphl U BUGpaLuio Gonee BbICOKOro YPOBHS.

lazosas TypOuHa BXOAUT Takke B cocTaB TypboHaAAyBOUYHOIO arperara apurarens (Typbokomnpecco-
pa). Mockonbky TypGOKOMNPECCOp 3aKpeNSIOT Ha ABUraTene, TO OH MOXKET PacCMaTPUBATLCA Kak NPUcoeu-
HEeHHOe yCTponcTBO. OgHaKo, Kak NpaBuno, 00MbLWKUHCTBO TYpOOKOMNPECCOPOB CrieuuansHO CKOHCTPYMPOBA-
HO Ana paboTbl B YCMOBUAX TAXENbIX BUOPALIMOHHbIX Harpy3ok. B kayectse AonycTuMbIX cneayer 6partb Te
ypoBHUM BUGpaLun, kotopble Bbinu ykasaHbl npu ogobpeHun ycrponcrea. MarotoButens npuBoauT Aonycru-
Mble 3Ha4YeHNs Ans oBLUEro yckopeHns BuOpaummn, Hanpumep 25 M/c2. 3T0 3HaYEeHne OTHOCUTCA K BUBpaLmm
OT ABUraTens, yCurneHHon ycTponcTBOM KpenneHus Typbokomnpeccopa Ha apuratene. Ee Hy»xHO oTnuuatb ot
BubOpauwu, cosgasaemon gucbanaHcom camoro Typbokomnpeccopa. Cucrema MOHMTOPUHra TypGokomnpec-
copa 0ObIYHO OLEHWBAET €ro BHYTPEHHEE COCTOSIHUE, 4TSl YEro NpPUMEHsIET MeToAbl UNbLTpaLUunM curHana.
MonyyeHHbIW curHan He faeT oueHKy obuien Bubpauun Typbokomnpeccopa.

4.5.5.4 Maposasa Typ6uHa

Ecnu narotosurenem naposoii TypOuHbl HE faHbl MHCTPYKLIMM NO OLEHKEe ee BUGPALMOHHOIO COCTOSHUS,
TO B KayecTBe 0OOLLUero pykoBoA4CTBa MOXHO MCMONbL30BaTh CTaHaapTbl [6] u [7].

Ecnu naposyto TypOMHY MCNONb3YIOT B Ka4eCTBE ABUraTens, TO cneayeT pasnudyarte Bubpauumio, cosaa-
BaEMylo camMol TypOuHOIi, n BUOpaLuio, HAaBEAEHHYIO OT CTOPOHHErO CyaoBOro ob6opyaoBaHus (Hanpumep,
rpebHoro BuHTa). OBbLIMHO M3rOTOBUTENbL OMPEAENSIET pacyeTHble 3HAaYeHUs Ans BUOpauumn, NpousBoAUMON
camon TypOuHON, a u3MepeHns BUGpaLum BbINOMHAIOT B LIENSAX KOHTPONS ee cocTosHusA. Kak npaBuno, ¢ aroi
Lienbio KOHTPOMUPYIOT AgucbanaHc potopa (1-8 1 2-1 rapMOHUKM YacTOThbl BpaLLEHUS B paauanbHOM Hanpas-
rnieHun), a Takke oceBble nepeMeLleHust Banos. OLEHKY OCYLLIECTBASIOT COMMACHO KPUTEPUSIM, KOTOPbIE Bbinu
MCNOMbL30BaHbI MPU NPEACTABNEHNN JaHHbIX KBaNMMUKaLMOHHOMY OOLLECTBY.

MpumedaHune 1 — B oTHoWeHWn BUGpaymnn, HaBeeHHOW OT CyA0BOro o6opysoBaHus, GONbLUMHCTBO M3roTO-
BUTENeN yKasblBaloT, YTO AN Hee CpejHeKBaApaTUMHOE 3HAUYEHUE CKOPOCTU HE AOMKHO NpeBbIWaTh 14 MM/C.

MpumeyaHue 2 — NapoBble TYpOUHBI MEHLLUMX pasMepoB, paboTatolMe Ha BLIXITOMHLIX rasax jBuraTens,
MPUMEHAIOT AN NPOU3BOACTBA AMEKTPO3Heprun. MX, kak npaBumno, ycTaHaBnuBaloT Ha OTAENBHON pame, U K HUM Npu-
MeHsIIoT TpeboBaHus No BUGPaLMOHHOMY COCTOAHUIO AN 30HBI A Mo cTaHaapTy [5]. [Ans Apyrux yCroBuWiA NpUMeHeHMs,
HanpuMep nNpu ycTaHoBKe TYpOUHBI HEMOCPeACTBEHHO Ha ABUraTernb, U3rOTOBUTENIO CreflyeT npegycMoTpeTs Gonee Bbl-
COKWe ypOoBHU AONyCTUMON BUGpaLum.

Maposble TypOUHLI C pasaenbHbIMU BanaMu AnsA npueoja rpebHOro BUHTa nepegaior Bubpaumio yepes
obwmi 3ybuatbili peayktop. Bubpaumio 3y6uaToro peaykropa OLIEHMBAIOT OTAEMbLHO COrMacHO KPUTEPUSIM,
MCNONbL3OBAHHBLIM NPU €ro ofobpeHun.

4.5.5.5 MpeGHOW anekTpoaBUraTesnb

Ecnun nsrotoButenem anekTpoasuraTens He AaHbl MHCTPYKLMK NO OLieHKe ero BUGPaLMOHHOIO COCTOS-
HUSA, TO B Ka4ecTBe O6LLEro PyKOBOACTBA MOXHO MCMONb30BaTh CTaHAApPT [7].

Ecnu anekTpoasuratesns UCNOMb3YIOT B kKa4€CTBE NPUBOAA ABWIMTENS, TO CrieqyeT pasnuyars Bubpaumio,
cosfasaeMylo cCamuMm SneKkTpoasurareneM, u Bubpaumio, HaBeAeHHyI0 OT Cya0BOro o6opyaoBaHus (Hanpumep,
rpe6Horo BuHTa). OGbLIYHO U3rOTOBUTESNL ONPEAENSET pacyeTHbIe 3Ha4YeHUs Ans BUGpaLmm, NpoM3BoaMMON ca-
MUM anekTpoasuratenem. MNoebileHHaA BuGpauua arnekTpoaBUraTensl, Yalle BCero, cBasaHa ¢ AucbanaHcom
potopa u npo6nemamu 3NeKTPOMarHUTHOTO Xxapaktepa. BnusiHus CTOpoHHEN BUGpaLmmn MOXHO u3bexarb, ecnu
NpoBOAUTL M3MepeHnn Bubpauun anekTpoasuratenst Ha crenge. Kak npasuno, cpeaHeKBagpaTUieckoe 3Ha-
YeHWe CKOPOCTM Ha KOpnyce ABUraTens 3Ha4YuTeNbHO MeHbLue 5 MM/C (3HaueHue, ODyCnoBnNEHHOE AONyCTU-
MbIM gucGanaHcom). lonONHUTENbHLIE COCTaBNAIOLWME BUOpALIMK MOTYT BO3HUKHYTh B PE3YNbTate COeINHEHUS!
3NeKTPOABUraTeNs ¢ CyA0BbIMU CUCTEMAMU U HEMOCPEACTBEHHO BanoM rpe6GHOro BUHTA.
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MpumeyaHne — B oTHoweHun Bubpaumn, HaBefeHHOW oT cynoBoro obopyaoBaHUsA, GONBLIMHCTBO U3rOTO-
BUTENeEN YKa3blBaloT, YTO A Hee cpefHeKBapaTUYHOE 3Ha4YeHUe CKOPOCTU He AOIMKHO MpeBbiwatb 14 Mm/c. OgHako
KOHCTPYKLUM MHOTUX aMneKTpoABuratenei paccinTaHbl Ha BosfencTeue bonee cunbHoi Bubpaumu.

CocrasngdioLas Bubpaunmn Ha 4acToTe BpaLLeHUA MOXET ObiTb 00yCNOBNEHa He TONbKO HanNU4ueM auc-
6GanaHca, HO TaKKe, B OCHOBHOM, AedekTaMu COnpskeHUs B Banonposoge (HECOOCHOCTbIO). 3TU ABe Co-
cTaBnsALLMEe HEOOX0AMMO pa3nuyaTb mexay coboii: nepeasi 4OMkKHA OCTaBaTLCsl B NpeAenax pacyeTHOro
aonycka (00blMHO MeHee 5 MM/C), BTOPas — COOTBETCTBOBATb KPUTEPUSM, KOTOPbiEe GbiNM UCNONb30BaHbI
nNpu NpeacTaBneHun AaHHbIX kKBanudukauuoHHoMy o6wectBy. OBbIMHO AN BTOPONM COCTaBnsAoWen nepeas
rapmMoHuKa 4acToTbl BpaleHua nonagaet B 30Hy B no [5].

Ana apyrux anekTpuyeckux MaLunH, Takux Kak reHeparTopbl, KIo4eBbIM SIBNSIETCA BONPOC NPaBUIbLHOIO
BbiGopa onop poTopa. Cneayer uccnefoBarb BO3MOXHOCTb MOALLMMHUKOB POTOPA BbiaepXusaTe BUGpauuio
BbICOKOTO YPOBHS.

4.5.5.6 3yGuarbiin peaykTop

MamepeHus noctynatensbHoin Bubpauum Ha kopobke peaykropa no3BonsiorT KOCBEHHbIM 06pa3om oue-
HUTb Harpy3ky Ha 3ybuatyio nepeaavy. Ota BUGpaLUs MOXET ObITb BbI3BAHA KAK BHYTPEHHUMMU, TaK U BHELL-
HUMU CUNamK.

OGblvHO BMOpauus, Npom3BoauMas camoi 3ybuaroii nepeaayeii, NPoOsIBNSIETCA Ha rapmMoHukax 3ybuo-
BOW 4aCTOThl, XapakTepPHbIX 4acToTax NOALUMIMHMKA KAYEHUs], a TaKkke rapMOHMKAx 4acToT BpaLLUEeHWUs Banos
peaykTtopa.

BHelwHue cunbl cBAizaHbl ¢ paboTol ABuratens, rpebHOr0 BUHTA, a Takke MOryT ObiTb BbI3BaHbI HECO-
OCHOCTbIO COEAUHEHMUIA.

Cneayet pasgenaTb BUOpaUuio OT pa3HbIX UCTOYHUKOB. FAPMOHMKM 3yOLIOBOM 4aCcTOThbl HA Kopnyce pe-
OYKTOpa HaxXOAATCA B BEPXHEN YaCTU AManaszoHa 4yactoT USMEPEHUIA, a UX aMNIUTYAbl Manbl NO CPAaBHEHUIO
¢ Bubpauueii, cBA3aHHON ¢ paboTol APYyroro cyaoBoro o6opyaosaHus. [ins npaBunbHON OLEHKU 31O BUGpa-
UMM NPUMEHSIOT PUNLTPaLMIO curHana.

M3mepeHusi cnegyeTt npoBOAUMTL BO BCeM AuanasoHe pabounx ckopocTen peaykropa. Cneayet yoeautb-
CS1, YTO NMPUCOEANHEHHbIE K PEAYKTOPY 3NEMEHTbI CyJ0BOI YCTAHOBKM HE NMONaAaloT B PE30HAHC C OCHOBHLIMM
YyacToTaMu Bo30yXXAEHUs OT ABUraTens u rpeGHOro BUHTA.

BuGpauuio namepsiot B guanasoHe vactot ot 2 o 1000 u.

MockonbKy TOYHO OLEHWTBL Harpy3ky 3ybuaTol nepegaym Ha OCHOBE pe3yrbTaToB U3MepeHuii Bubpa-
UMM 3aTPyaHUTENBHO, MOCNEAHIO BCEraa crieayet NoAAEPKUBaTb HA HU3KOM YPOBHE. [lONyCTUMbIN YPOBEHb
BuOpauum 3aBUCUT OT MHOrMX (PaKTOPOB, TakMX KaK TUM W pasMep peaykTopa, TUM ABuratens, marepvan
Kopnyca, TUn yHAaMeHTa, TOMKM U3MEPEHUN U UCTOMHUKM BUBpPaumu. Mo 3Toi npuyMHe HEBO3MOXHO AaTb
Kakux-nmbo obLmx pekomeHaauui B OTHOLLEHWM AOMYCTUMON BUGpaLmu.

Mpu oueHke BUOpaUum cneayer pykoBOACTBOBATLCA PEKOMEHAALMAMM U3TOTOBUTENS. 3auHTepecoBaH-
Hble CTOPOHbI MOTYT caMy AOrOBOPUTHLCA O TOM, KakOi ypOBEHb BUOpaUMKU peaykTopa MOXHO CYMTaTb Npu-
emnemMbiM. OBbIYHO paccMaTpuBaloT BUOpaumio B paboynx yCrnoBusax B TPEX HANPaBMNEHUSIX: NPOAONLHOM, NO-
NnepeYyHoOM 1 BEPTMKANLHOM. TUNWUYHBIE TOYKU U3MEPEHUIA NOKa3aHbl Ha pUCYHKe 3. M3rotoBuTenb pegykropa
MOXET yKa3aTb ApYyrue TOYKU U3MEepPEeHMUii, ANt KOTOPbIX UM YCTAHOBIIEHbI NMPeAen5HO AONYCTUMbIE 3HAYEHUS.

OO6bIYHO LEenbio YCTaHOBNEHUSI NPEAENbHOr0 YPOBHS BMOpauumn sensieTcs obecrneyeHne LUenocTu KoH-
CTPYKUMM peaykTopa. Bonpochkl, CBA3aHHbIE C KOMAOPTOM, a Takke ¢ TpeBOBaHUAMM KNnacCUuUKaLMOHHbIX
obLyecTB MOryT notTpeboBarb NPUMEHEHUA CNeELManbHbIX KPUTEPUEB, HO 3TU BOMPOCHI BLIXOAST 38 paMku
HacTosLLero craHaapra.

YpoBHM BUBpaUMK, peKOMeHayeMble U3rOTOBUTENEM WU COrNacoBaHHblE 3aUHTEPECOBAHHBIMU CTOPO-
HaMmU, BbIPKAKOTCA Yepesd KNacchbl XEeCTKOCTU. [1pu OTCYTCTBUM PEKOMEHAALIMIA UCTONb3YIOT MUHUMATIbHbIN
KInacc XeCTKOCTM ANA AaHHOrO Buaa o6opyaoBaHus.

Kak npaeuno, Ana gonroBpeMeHHon paboTbl peaykropa (30Hbl A U B BUBPaUMOHHOIO COCTOSAHMSA) NpUem-
NEMOI CYMTAIOT XKeCTKOCTb 7, 11 unu 18 (cm. [9]) B 3aBUCUMOCTU OT TEXHUYECKUX XapakTEPUCTUK peayKTopa.

Honyctuma kpatkoBpemeHHas pabora (3oHa C) npu xectkoctu Bubpauum 11, 18 unu 28 (cm. [9]) B 3a-
BMCUMOCTHU OT TEXHUYECKMX XapaKTEPUCTUK peaykTopa. Takke Takyro BUOpauuto MOXHO CHUTATL NPUEMIIEMON
AN cyaoB C Marnow NPOAOMKMTENBHOCTLIO paboThl CyA0BOro 06opyaoBaHus (Hanpumep, AxT).

[ns Toro, 4ToBbl ONpeaenuTb, ABNSETCA N AOMUHUPYIOLLEH BUOpaLusa Ha 4acToTe BpaLleHusi, HeoOxoaumMo
ncecneaoBaTh MakcumanbHble nuku Brd-cnektpa. OBbIMHO TAKUE MUKW HE AOMKHbI NPEBbLILLIATL 7 MM/C, HO B psiae
Cny4aes B 3aBMCUMOCTU OT TEXHUYECKUX XapakTePUCTNK peayKTopa AonyCTUMbI 3Ha4eHus 11 u aaxe 18 mm/c.

Mpun npeBbilEHNN YCTAHOBMNEHHbLIX HOPM BUOpPaUMn 06 9TOM AOMKEH ObiTb NOCTABMNEH B U3BECTHOCTb
N3rotToBuTENbL 000PYAOBaHUS, KOTOPbLIN B ONpeaeneHHbIX 0OCTOATENLCTBAX U HA OCHOBE AETaNbHOro U3y4e-
HWA COenaHHbIX 3anucei MOXET paspeLunTs paboTy Npu NOBbLILLEHHOW BUBpauum.

10
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Mpu KOHCONLHOM HAarpy>XeHuM Bana Ans ero ONUpaHusA UCMONb3YIOT YNPYryl0 BbIHOCHYIO CTOWKY (Ha-
npumep, NepBbIA NOALMIMHUK PEAYKTOPA C BXOAHLIM BanoOM OT KOMMNAaKTHOW ra3oBoi TYpBUHbI), ANs KOTOPOI
MOXeT BbITb fonycTuma BUbpauusi 6onee BbICOKOrO YPOBHSI.

BuGpauuio npucoenHeHHbIX YCTPOUCTB (OXnaauTenein, naHenen, narpybkos v Np.) paccMaTpuBaloT Kak
MECTHYI0, Ha KOTOPYIO HE PacnpOCTPAHAIOTCS NONOXKEHUA HACTOSILLEro cTaHgapTa.

MpumedaHue — B onpegerneHHsIX YCNOBUAX MOXKET oKasaTbCs HEOBXOAUMEIM paccMaTpuBaTb npeobpasoa-
HWe KPYTUMBHLIX KorleGaHuii Banos peaykTopa B NOCTynaTensHyo BUGpaLyio.

——
——

\
3

1 — KpbllKa NOAWMMHWKA BXOAHOTO Bana; 2 — KpbllKa NoALUIMHUKA BEIXOAHOMO Bana; 3 — nonka peayktopa

PucyHok 3 — TunnyHble TOYKW M3MepeHnit BUGpaLumn Ha CyaoBOM peayKTope

4 .5.5.7 MoAWNNHNUKN CKONBXEHUS

MamepeHne npoaonbLHON BMOpaLMU BanoB U BbISIBNIEHUE CBA3AHHLIX C HEK npobnem (Hanpumep, pa-
00TelI BANOMNpOBOAa B YCNOBUAX PE30HAHCA) NpeacTaBnsaet coboi CROXHYI0 3agady, KOTOPYIO NpoLuye peLaTtbh
yepes nuamepeHus Bubpauun Ha NoALLUMITHUKOBBIX Oropax.

O6Lee pykoBOACTBO NO M3MEPEHUIO BUOpaLMKU Ha NOALLMMHUKAX NPUBEAEHO B [5]. TUNMYHbLIE TOKK U3-
MEPEHUSA NOKAa3aHbl HA PUCYHKE 4.

_____.l._____
v

| NS S—

———

e

PucyHok 4 — Toukn M3MepeHuii Ha NOALLUMMHUKaX
11
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[ns cyaoBbIX YCTAHOBOK KaK C ABYXTAKTHLIMM, TaK U C YE€TbIPEXTAKTHLIMU ABUraTensiMmn 4acTo UCMONb3y-
10T KOHCTPYKLMUU C OTAENMBHO CTOSILLUUM BbIHOCHBIM NOALUMMHUKOM. MOCKOMNBbKY CaMy NOALLMMHUKN HE SIBNSIOTCA
UCTOYHMKaMKU BUOpaLMK, TO NPU M3MEPEHUSIX OCHOBHOW YNOP AenatoT Ha OLEHKY YPOBHS1 BUDpaLum (CKOpoCTH
MN yCKOPEHUA), NnepegaBaemMoi Ha NOALLMMHUK Yepe3 Ban (M3rmbHble konebanus) unu pyHaaMeHT (00bIYHO
OT rpebHoro BMHTA unu asuratensi). CTOpOHHASA BUOpauusl OT BUHTA UMK ABUraTenst MOXET, O4HAaKo, nepe-
AasatbCAa U N0 APYroMy NyTH — vepes Barl, Bbi3biBas €ro 0CEeBYIO MM paguanbHyio Bubpaumio. Noaromy npu
aHanu3e subpaunmn NOALUMNHUKOB BAXXHO Pa3fenuTb OCHOBHbIE UCTOYHUKM U NYTU pacnpoCcTpaHeHus Bubpa-
UMM 0CcoBeHHO B Tex Cny4yasx, korga mMatemaruyeckue Moaenu npeackasbiBalot 6nmM3koe coceCTBO peso-
HAHCHbIX YaCTOT C OCHOBHLIMM YacToTamu BO30yaeHus. [na 6onee TOYHOW OuUEeHKU BUOPALIMOHHOIO COCTO-
AHWA U3MEPEHNA PEKOMEHAYETCA NPOBOAUTL MO KPaHEN MEPEe HA ABYX YPOBHSAX: HA KOPNyCcax u OCHOBAHUAX
NOALUMMHMKOB, — a TaKKe UCNOSIb30BaTb TEXHMKY MOAANbLHOIO aHanu3a.

PykoBoaCTBO [5] pacnpoCTpaHaEeTca Takke Ha MOALUMMHUKKN, BNPECCOBaHHbIE B KOPNYC, HAanpumep, 3y6-
4aToro peaykropa CyAO0BON YCTAHOBKMN C YETbIPEXTAKTHLIM ABUraTenem.

MpumeyaHue 1 — B kayecTBe ONOp NPOMEXYTOUHbLIX BArOB MOryT GbiTb UCNONL30BaHbLI NOALLUMMHUKA KaueHuUs,
4yBCTBUTENbBHLIE K BUOpaLmMn (BHOCUMOIA, B OCHOBHOM, AUC6anaHcoM), HECOOCHOCTAM U cunam, AeHCTBYOWMUM B KapAaHHOM
coefuHeHU. KOHCTPYKUMA Takux MOALUMIHWKOB JOMKHA COOTBETCTBOBATL YPOBHAM BUOGPaLMK, BO3HUKAIOWEW NpU UX NpU-
MeHEHWUW. M3roToBUTENM NOALLMIMHUKOB NPeOCTaBNSAIOT PeKOMeHAALMN MO UX NPUMEHEHUIO B YCNOBUAX CUNBHOI BUGpaLmu.

MpumMeyaHue 2 — OcobeHHO YyBCTBUTENbHLI K BUOpaLMK NOALWMNHUKA Ka4EHUSA B COMETAHUN C ManoHarpy-
XXeHHbIMKU NerkinMn Banamu (Hanpwmep, apMUpoOBaHHbIMU YrMepoaHbIM BOHOKHOM). B Takux CUTYaUuunax ana CHMWKeHUA
BM6paL|II/II/I MOXET OKa3aTbCA MOJi€3HbIM NpeABapuTeNbHOE Harpy>eHue nogwunHuka 3a cHeT HaMepeHHO coa,qasaemoﬁ
HeCOOCHOCTU NoALUUNHUKA U Baria UMK Xe crneayet ncnonb3osatb NOAWUNHUKA cneumaanoﬁ KOHCTPYKUUN.

4.5.5.8 NIuTerpmpoBaHHbIN ABMXUTENbLHLIN arperar

MHTEerpmpoBaHHbIe ABMXUTENbHBIE arperatbl (MM nogpynueaioLme yCTponucTBa), Takue Kak MexaHuye-
CKUE UNnu 3NeKTpu4ecKue asumyTtasnbHble noapynuealome ycTtponcTsa, aswxurtens donrta-LLUHanaepa nnu
BOAOMETHbIW ABWXUTENb B OCHOBHOM COCTOAT U3 TEX XK€ MalMH U MexaHu3MoB, BUOpauusa KoTopbix Gbina
paccmoTpeHa Bbiwwe. Tak, A 3NeKTPUYECKMX asumyTanbHbIX NOAPYNMBAaIOLMX YCTPOCTB aHanu3 smbpauum
NPOBOAAT MO TEM XKe NPUHLMNAM, 4TO U Ansa rpebHOro anekTpoasuratens, a Ana MexXaHM4eckux — no TeM e
npuHUMNaM, 4to 1 Ans 3yb4yarbix nepeaay, NOALWMNHUKOB U BaNOB.

B oTHOLIEHUKU a3uMyTarnbHbIX YCTPOWCTB U BOAOMETHBLIX ABMXMUTENEH PYKOBOACTBYIOTCA CReaylowMMm
00LMMN peKOMEHAALUAMMU:

a) U3MEePEHUs OCYLLIECTBNAIOT:

- B TPEX HanpaseHUsAX Ha Koprycax n onopax NoALMNHUKOB (CM. 4.5.5.7),

- Ha Tpybe BOAOBOAA;

b) B uensix oueHkn Bubpaumu:

- npeo6pa3yoT YCKOPEHUE, M3MEPEHHOE B KAXK/I0M TOUKE M B K&XKI0M HaNpPaBneHUu, B CKOPOCTb,

- BbIJENSAT COCTaBMALME Y3KONONOCHON BUGpauuu B nonoce 1 'y B AguanasoHe ao 1 kly B 3aBuUcu-
MOCTU OT NPUMEHSEMOTIO KPUTEPUS OLIEHKU,

- CPaBHUBAIOT PE3YNLTaT C YCTAHOBAEHHBLIM MPeAenbHbIM 3HaYeHUeM (CM. NPUNoXxeHue B),

- COXPaHSAIOT BCE JaHHbIe A4S BO3MOXHO NocneayioLLeii NpoBepku U NOATBEPXAEHUA pPe3ynbLTaTos.

MpumeyaHue 1 — PekoMeHfaumn No UsMepeHUsaM ANS asuMyTanbHbIX NOAPYNUBAKOLLMX YCTPOACTB U BOZO-
METHbIX ABUXWUTENEN NpUBESEHb! B NPUIoXeHun B.

PacCMOTPEHHOE BbILLIE HE PACMPOCTPAHAETCA HA BUHTBI C MPAMbBIM NMPUBOAOM.

B OTHOLUEHMM NOAPYNUBAIOLMX YCTPONCTB CNELManbHOi KOHCTPYKLMM PACHETHbIE 3HaYEHUs BuBpauum
npeaocTaBnsaeT usrotoButenb. Oco6o BbiCOkMe TpeGoBaHUsA NPEAbABMAIOTCA K USMEPEHUSIM ANt BOAOMET-
HbIX ABWMXMTENEN, MOCKOSbKY MpW 9TOM Heobxoauma unbTpaLmMs COCTaBMAIOWMX BUGpaLnn OT MHOMOMUC-
NEHHBIX NCTOYHWKOB. YPOBHM BUGPALIMK, CBSI3aHHbIE C NMOTOKOM BbiGpaCkiBAEMOI BOA b, 0GLIYHO MHOTO BbILLE
BbI3blBAEMbIX AMCGANAHCOM UMK APYTMMI HEUCMPABHOCTAMKU MEXAHUYECKOI MPUPOABI.

MpumeyaHune 2 — PekoMeHdauuu No U3MepeHUaM Ans geuxuTenein Qoitta-LLUHaigepa npueegeHsl B npu-
noxeHuu C.

N3amepenunsa subpaumm 60KOBbIX ABWXUTENEN OCYLLECTBNAIOT:

- B TPeX HanpaBneHusax Ha hnaHue TYHHens;

- MeCTe COeMHEHNA TYHHENS C BEPTUKarnbHON pamoi Kopryca (TONbKO B Lensx HabnogeHus);

- TPEX HanpaBsneHusaX Ha BEPXHEN YacTu arekTpoasuratens (B crny4vyae ero HemocpeaCcTBEHHOro Coeau-
HEHUA C TYHHENEM).

N3mepeHuns BbIMOMHAOT BO BCEM Auana3oHe paboumx ckopocTei. B cnyvae nogpynueatoLero ycrpoii-
CTBa C NOCTOSIHHOW CKOPOCTbLIO BpaLLEeHWUA BUHTA (C perynupyembiM LLArom) U3mMepeHus NpoBOASAT HA HOMU-
HanbHOW CKOPOCTU B AMAanasoHe BbIXOAHON MOLWHOCTK OT 80 % a0 100 %.
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5 Kputepnun oLleHKU

KpuTepun OLEHKM AOMKHbI ObITb COrnacoBaHbl MEXOy BCEMU 3aWHTEPeCOBaHHbIMW CTOpOHaMu. pu
9TOM HeobxoaAuMO (0COBEHHO B OTHOLLEHUU KPYTUIbHbLIX KonebaHuii) pykOBOACTBOBATLCA CYLLECTBYIOLLMMU
npasunamu KnaccuuKaLmMOHHbIX OOLLECTB U NPUHATHIMW HA MEXOYHAPOAHOM YPOBHE KPUTEPUSAMU OLEHKU
3MEMEHTOB CY/10BbIX YCTAHOBOK, Takux Kak 3ybyaTble nepegayu, Banbl M YCTPOWCTBA COnpsikeHus. B no6om
crnyyae nepBooYepeHbIM ABMSETCA BbIMOMHEHUE TPEOOBAHUI K KOHCTPYKUMU U NPEAEnbHbIM YPOBHAM BU-
6paumu, ycTaHOBREHHbIX U3rOTOBUTENEM 000PYA0BaAHMS.

B oTcyTcTBMM pekoMeHAauuin OT U3rOTOBMTENS U APYrMX PYKOBOACTB UCMOSNb3YIOT PEKOMEHAALUNUM, NPK-
BeJEHHbIE B 4.5.

6 Mporokon ucnbiTaHWin

MpoTokon namepeHnsa Bubpaumn CyaoBbIX YCTAHOBOK JOMKEH COAEPXaTb Kak MUHUMYM creaytoLiue
CBEAEHUSR:

a) Ha3Ha4YeHue U3MEepPEHUIA;

b) ucnonb3oBaHHoOe M3MepuTENLHOE U, €CNU HEOBXOAUMO, UCTIbITATENBHOE 000PYA0BAHME;

C) pe3ynbTaTbl KanuBpoBKK, BLINOSIHEHHON HA MecTe (Hanpumep, TEH30METPUYECKUX AATYUKOB NEKTPU-
YECKUM CUTHaMnom);

d) mecra ycTaHOBKM 1 opueHTauusa npeobpasoBaTenei (kenarenbHo C NPUNoXeHUeM Cxembl pacrono-
XEHUA TOYEK USMEPEHUN);

€) nporpammy U3MEpPEHWii, BKMOYast YCNOBUS UCTIbITaHWIA, YCnoBua paboTbl 060pyAOBaHUA U €70 KOH-
durypaumio npu Kaxaom ucnbitaHum (cm. 4.2);

f) pesynsratbl U3MepeHuii B hopme Tabnuu, aunarpamm 1 T.n. (MOryT BKMoYaTh B ce6A 3anMcu BpemeH-
HbIX CUTHArIOB, CNEKTPbI, rPad MK 3aBUCUMOCTU NapaMeTPOB OT CKOPOCTU UM HArpysKku, NepedeHb BbISBIEH-
HbIX COGCTBEHHbIX YacTOT);

g) KOMMEHTapuu, OLIEHKN U 3aKITIOYEHUS;

h) agaty u MecTo nposeieHMs UCTbITAHWIA, HA3BaAHUE M afpec NPOBOAUBLLEN UX OpPraHU3aLmu;

i) AaHHbIe CyaHa B COOTBETCTBUMU C HUXKENPUBEAEHHON POPMON.

HasBaHue cyaHa: Homep UMO:
CynocTpoutenbHas opraHu3auma: Bepdb:
Kopnyc:

Tun (TaHKep, KOHTeAHepoBO3, Tpeinep U T.N.):
Knacc:

HAnuna Mexay nepneHankynapamu Lo, m:

Ocagka (¢ nomnHeIM rpysom) T, m:

FpeGHON BUHT:

Homep:

Tun (bUKCMPOBaHHLIN LUar, perynupyembli war):

Yucno nonacrei:

Huametp Dp, M:

HoMuHanbHas ckopocTh BpalleHns, MuH—":

OBurarenb:

MarotoBuTens:

Tun:

MakcumanbHasa gnutensHasa mowHocTb (MCR), kBT:

HoMuHanbHas ckopocTb BpalueHus (npu MCR), MuH~":

Yucno yunuHapos:

[BYX- UNKN YeTbIpeXTaKTHLIN:

13



rOCT P UCO 20283-4—2017

MpunoxeHue A
(cnpaBouHoe)

MepexogHas BUOpaLusa U BU6pauuvs npu MaHEeBPUPOBAHUM CyOHa

B gononHeHWe K UcnblTaHUsM, onUcaHHbIM B 4.3, UN BMECTO HUX A1 M3MEPEHNS NMUKOBLIX 3Ha4YeHU B1ubpauuu
3anHTeEpecoBaHHbIE CTOPOHBI MOTYT cOrnacoBaTth ClriefyroLlne ycnoBuaA I/I3Mep6HI/II7IZ

a) pe3kas nepeknagka pyns (Mpaso Ha 6opT 1 neBo Ha 6opT) Npu 3agaHHON CKOPOCTU XoAa CYAHa;

b) pabota Ha WwBapToBax (0coBEHHO ANA BYKCMPOB, CTOPOXEBLIX kopabnell U peibornoBeLKUX CYA0B);

C) iBUXEHMWe 3aJHUM XOAOM,;

d) McnbiTaHUsA ¢ OTKIOYEHWEM rpeBHbIX BUHTOB (A1 MHOrOBUHTOBLIX CYZ0B);

€) NepeKkoMeHna Mydr,

f) nyck n ocTaHOB yCTaHOBKM;

g) BKJIOYEHNE U OTKMIOMEHUE KPYMHBLIX SHEPronoTpebnsoLLmMx yCTpOWCTB (Hanpumep, GoKoBLIX ABWKUTENEi) npu

paGoTalioleM BanoreHepartope.
MN3MepeHUsi B TakX YCNOBUSX MOTYT NPOBOAUTLCSA B CrieLanbHbLIX Liensix U noTpe6oBaTb NpUMEHeHNs cneLnant-

HbIX CPEACTB N3MepeHuii n 06paboTkn gaHHbIX.
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MpunoxeHue B
(pekomeHayemoe)

OueHka BUOpauuu asuMyTanbHbIX ABUXUTENEN U BaronpoBoAOB
No U3MEPEHUAM Ha HeBPaLLAIOWUXCHA YaCTAX

B tabnuue B.1 npuBeAeHbl KpUTEPUU OLEHKW BUOPALMOHHOIO COCTOAHUA ANS NPONYSIbCUOHHBLIX YCTAHOBOK MOLL-
HocTbto oT 100 kBT o 4 MBT no u3aMepeHusM cpeaHeKBafpaTUMHOrO 3Ha4YEHU CKOPOCTU B AManasoHe 4acToT oT 5 fo
1000 'y,

B 3aBUCMMOCTH OT pe3ynsraToB U3MepeHUii BUOpaLMOHHOE COCTOSAHWE OTHOCAT K OAHOW U3 CeAYIOLUX TPEX 30H:

3oHa A (Bubpayms HU3Koro ypoBHs). [Npu nonagaHum B 3Ty 30HY AONyCKaeTCcs HenpepbiBHas paboTa ycTpoicTea
6e3 orpaHuyeHUiA.

3oHa B (BubGpauus cpegHero ypoBHsi, Aornyckaiolas NpoAorkeHue paboThl B TeHeHNe ANUTENBHOrO BPEMEHN).
Ecnu Bubpauums HaxoguTcsa B 3TOIN 30HE, TO PEKOMEHAYETCS NPOBEPUTL COCTOAHUE COeAUHEHUN, pyHAaMeHTa U NOALLMM-
HUKOB, @ Taloke BO3MOXHOCTb HENPaBUNBLHOIO pyHKLMOHMpOoBaHNUA o6opyaoBaHuUS.

3oHa C (BM6pauus BLICOKOTO YPOBHS, He JoMycKatolaa NpofomkeHns paboTbl B TeUeHUe ANUTENBHOMO BPEMEHN).
Ecnu BubGpauuns HaxoguTca B 3TOi 30He, TO HE06X04MMO NPOBEPUTL COCTOSIHUE COEAUHEHUIA, (DyHAAMEHTa WU MOALLMMHN-
KOB, @ Taloke BO3MOXHOCTb HENpaBunbHOro yHKUMOHMpoBaHUA obopyaoBaHusl. KBanmduyupoBaHHbId nepcoHan Aon-
)KEH NPUHATL MEPbI NO CHUXEHUIO BUGpaLuu.

Tabnuya B.1— MNpaHnybl 30H BUGPaALMOHHOIO COCTOSHUA

3oHa CpeaHeKkBagpaTUyeckoe 3HauyeHue CKOpocTU, MM/C
A o 4,5 Bkniou.
B Ot 4,5 po 11,2 BKntoM.
C Ce. 11,2
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Mpunoxexue C
(pexomengyemoe)

Ouenxa BuGpauum asnxutenei ®onta-llnaiinepa no MamepeHMAM Ha HEBPAWAIOWWXCA YaCTAX

C.1 Uamepenus

C.1.1 PexomeHaiyeMbie YCIIOBUSI U3MEPEHUN

[nsi KOppeKTHOW OLIeHKM BMOpaLmm ABUWXUTENS CyHO AOIDKHO ABUraThCA CTPOro No Kypcy ¢ HOMUHaNbLHON CKOpo-
CTbIO NPY MaKCMMarbHOW AnUTenbHOW MolHocTU 100 %.

C.1.2 Touxkun uamepeHum

W3amepeHus BubpaLmm NpoBOAST B TOYKAX, NOKa3aHHbIX Ha pucyHke C.1:

- M1 B BepxHeit yacTv B6nu3KM BeayLLei LIEeCTEPHY;

- M2 B obnacTtu nepBoi pacnpeAenuTenbHON TAry;

- M3 B obnacTtu BTOpO# pacnpeaenvuTenbHOW TAMU.

Bo Bcex Toukax usmepeHus NPOBOASAT B BEPTUKAIbHOM HanpaeneHun.

M2

PucyHok C.1 — Toukn nsmepeHuii

C.1.3 UamepsieMblie BENMUYMNHbI
WamepsiioT cpeaHeksagpaTuyHoe 3Ha4eHue CKOpocTy, MM/C, B Y3KMX nonocax 4acroT B guanasoHe ot 1 go 1000 Nu.

C.2 OueHka

Bce paHHble M3MepeHnin foMmKHbI BbiTb COXpaHeHbl, NPEMMYLLECTBEHHO B aNEKTPOHHOM copmare, YToObl UMEThb
BO3MOXHOCTb MX nocrnegyowein o6pabotku. Bubpaumio B y3kux nonocax 4acToT CPaBHMBAIOT C NPeAebHbIMY 3HAYeHUs-
MW COrflacHo 3afaHHOMY KpuTepuio (CM. Takke [5]).

B 3aBMCMMOCTM OT pe3ynsTaToB U3MepeHuil BUOpaLUOHHOE COCTOSIHME OTHOCST K OAHOM U3 CrieAyHoLMX TPEX 30H:

30Ha A (BMOpaums HU3KOrO YPOBHSA, MeHee 4,5 Mm/c). [Npu nonagaHum B 3Ty 30HY AOMNYyCKaeTCA HenpepbiBHas pa-
6oTa ycTporcTBa 6e3 orpaHu4eHui.

3oHa B (BuGpaums cpegHero ypoBHs, oT 4,5 no 7,1 mm/c). Yenosus paboTbl elue cHATAIOT 4OMYCTUMbIMUA, OAHAKO C
NMOMOLLIbIO YACTOTHOIO aHanuaa crieayer BbiiBUTb MaKCUMarbHbIE MUKW U CBASAHHbLIE C HUMKW YacCTOThI.

3oHa C (BMbpauusA BbICOKOrO YPOBHS, CBbille 7,1 MM/C). Takue ycrnoBusi HenpuroaHbl AN NPOACIKUTENLHON pa-
60Tbl. Cneayet NpoBeCTU AeTanbHblA aHanu3 BuGpauun U NPUHATL Mepbl K €€ CHMXEHUI0. OTU paboThbl AOMKHLI ObITb
BbINOMHEHbI KBanUULMPOBaHHbLIM NEPCOHaNoMm.

MpumeyaHue — O6bIMHO NpU aHaNU3e He yYUTBIBAIOT 3dpdeKTbl, CBA3aHHbIE C pe30HaHCaMM.
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Mpunoxexnune AA
(cnpaBouHoe)

CBeaeHUs 0 COOTBETCTBUM CCbISTOMHbIX MeXAYHapoaHbIX CTaHOAPTOB
HaUuUOHasNbHbIM CTaHAAPTaAM

Tabnuya A1

O603HavYeHNe CCbINIOYHOro CteneHb
O603HaueHNe N HaMMeHOBaHMe COOTBETCTBYHOLLEro HaLyMoHaribHOro ctaHgapTta
MeXAyHapOoAHOro cTaHAapTa COOTBETCTBUA
ISO 2041 IDT FOCT P MCO 2041—2012 «Bubpaums, yaap v KOHTPOIb TEXHUYECKOrO

COCTOAHUA. TepMI/IHbI nonpegeneHna»

BETCTBUA CTaHAapTa:

l puMedvaHne — B HaCTOHLLleVI Ta6n|/|qe UCnonb3oBaHO criegyrwLulee ycrnoBHoe 0003HaueHne cTeneHn cooT-

- IDT — naeHTWYHEIR cTaHaapT.
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BuGnuorpadusa

ISO 3046-5, Reciprocating internal combustion engines — Performance — Part 5. Torsional vibrations

ISO 7919-3, Mechanical vibration — Evaluation of machine vibration by measurements on rotating shafts —
Part 3: Coupled industrial machines

ISO 8528-9, Reciprocating internal combustion engine driven alternating current generating sets — Part 9:
Measurement and evaluation of mechanical vibrations

ISO 8579-2, Acceptance code for gears — Part 2. Determination of mechanical vibrations of gear units
during acceptance testing

ISO 10816-1:1995, Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating
parts — Part 1: General guidelines

ISO 10816-2, Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating parts —
Part 2. Land-based steam turbines and generators in excess of 50 MW with normal operating speeds of
1 500 r/min, 1 800 r/min, 3 000 r/min and 3 600 r/min

ISO 10816-3, Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating parts —
Part 3. Industrial machines with nominal power above 15 kW and nominal speeds between 120 r/min and
15 000 r/min when measured in situ

ISO 10816-4, Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating parts —
Part 4. Gas turbine sets with fluid-film bearings

ISO 10816-6:1995, Mechanical vibration — Evaluation of machine vibration by measurements on nonrotating
parts — Part 6; Reciprocating machines with power ratings above 100 kW

IACS UR M868, Dimensions of propulsion shafts and their permissible torsional vibration stresses. Available
(viewed 2012-04-11) from: http://www.iacs.org.uk. Follow “Documents’, “Unified requirements”, “UR M”

VDI 3838, Measurement and evaluation of mechanical vibration of reciprocating piston engines and piston
compressors with power ratings above 100 kW — Addition to 1ISO 10816-6


https://www.mosexp.ru#

FOCT P UCO 20283-4—2017

YOK 534.322.3.08:006.354 OKC 17.140.30
47.020.01

KnioyeBble crnoBa: cyaoBoe oGopyaoBaHue, BUGpauusl, SHEpreTMYeckas yCTaHoBKa, ABWXUTENb, Bubpauus,
KpyTUNbHbIE konebGaHus, narnbHble konebaHus, nocTynaTtensHas BUGpaLmns, Xo40Bbl€ UCTLITAHMUS
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