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Mpeancnoeue

1 NOAINOTOBJIEH ObuwecTBOM C OrpaHUYEHHON OTBETCTBEHHOCTEI «3MNEeKTPOHHLIE TEXHOMOMMKU U Me-
Tponorudeckue cuctembl» (OO0 «3TMC») 1 3akpbiThbiM akUMOHepHbIM 0bLlecTBOM «HaydHo-uccnenoea-
TEenNbCKMIA LEeHTP KOHTPOMS M AWarHoCTUKM TexHudecknx cuctem» (3A0 «HWL, KO») Ha ocHoBe cobcTBeHHOTO
nepeeoaa Ha PYCCKUIA 3bIK aHIMOA3bIYHOW BEPCUM CTaHAAPTA, YKA3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckum koMuUTETOM No cTaHgapTtuzauun TK 183 «Bubpauus, yoap u KOHTPOmNb TEXHU-
UYECKOro COCTOSAHUSAR

3 YTBEPXAEH W BBEAEH B AEVCTBWE Mpukasom PegepanbHOro areHTcTea no TEXHU4YecKoMy pe-
rynupoBaHnio U MeTponorin oT 26 nekabpsa 2023 r. Ne 1661-cT

4 Hacrtoawwmn craHpapT WAEHTMYeH MexgyHapogHomy crtaHgapty WCO 20816-9:2020 «Bubpa-
umsa. MamepeHusa Bubpaunmn u oueHka BUOpaUMOHHOIO COCTOSHUS MalnH. YacTte 9. 3ybuaTtbie pegykTopbi»
(1SO 20816-9:2020 «Mechanical vibration — Measurement and evaluation of machine vibration — Part 9:
Gear units», IDT).

NCO 20816-9:2022 paspaboTtaH TexHn4eckum kKomuteToMm TK 108 «Bubpaumsa, yaap n KOHTpOnb COCTO-
AHWs», nogkomuTeTom (K 2 «M3amepeHns u oueHka BMBpauumn M yoapoB MPUMEHUTENbHO K MalluHam, TpaHc-
NMOPTHEIM CPEACTBaM WU COOpYKeHuaM» MexayHapoaHon opraHmM3aumm no ctaHgaptusaguu (MCO).

Mpy NpUMEHEeHUN HaCcTOSILLEro CTaHAapTa PEKOMEHAYETCH MCNOMb30BaTh BMECTO CChINOYHbLIX MEXOYHa-
pPOAOHbIX CTAHAAPTOB COOTBETCTBYHOLLME UM HALWOHATNBHLIE Y MEXTOCYAapCTBEHHbIE CTAHAAPTLI, CBEAEHUS O
KOTOPbLIX NpUBeAEeHbl B AOMNONHATENBHOM NpunoxeHun OA

5 BBAMEH MOCT P MCO 8579-2—99

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeeHbl 8 cmambse 26 @edepanbHOz0 3aKoHa
om 29 uroHA 2015 2. Ne 162-03 «O cmaHdapmu3sauuu e Pocculickoll ®@edepayuu». VMHpopmayus ob us-
MeHeHUSX K HacmosuwemMy cmaHO0apmy nybriukyemcs 8 exez00HOM (0 COCMOSHUK Ha 1 AHeaps meKyuwieao
200a) uHghopmayUOHHOM ykazamene «HayuoHansHele cmandapmel», a oguyuansHbil mekcm uaMeHeHul
U onNpagoKk — 8 EXEeMeCHYHOM UHGhOopMauUOHHOM ykazamene «HauyuoHanbHbie cmaHdapmel». B crnydae
nepecmompa (3aMeHbl) unu omMeHbl Hacmosueao cma+H@apma coomeemcmaytowee ygedomMneHue bydem
onybnukosaHo 8 brnuxaluwieMm 6binycKke eXeMecsyHo20 UHQPOPMayUOHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomsemcemaeyoujasa UHGopmayus, yeedoMIeHUe U MeKCmbl pa3Mewamcs makxe 8 UH-
hopmayUoHHOU cucmeme obujeao noib308aHuss — Ha oguluanbsHoM calime @edepanbHo20 azeHmemea no
MexHUYECcKOMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© ISO, 2020
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 2/24
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-20816-9-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68114
https://gostexpert.ru/gost/gost-20816-9-2023?utm_source=pdf&utm_medium=68114&utm_term=page

rOCT P UCO 20816-9—2023

CopepxaHue
1 00NAaCTb MPUMEHEHMST . . . . o oot et e e e et e e e e e e e e e e e e e 1
2 HOPMATUBHBIE CCBITTKI . . . . o o o ottt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 2
G TepMUHEI M ONPEOETIEHME: . « « o & o s o 5 & % o 5 & § GamEEinG « 5 % o & 5 & o SEmERG = 6 5 6 5 6 o 5 S aEem s n s v o5 2
4 06LWwmMe NPUHLUMNLI U3MEPEHWUIA N OLEHKM BUBPALIMM . . . . . ..o e e e e e 2
4 Ve oBINE PO b POV oD s s s s s vy U S IS S S A S s L DR s T ey 2
4.2 BNusaHWe cUCTEMbl HA BUDPALMKIO PEOYKTOPA - -« o o ot ittt et e e e e e e e e e 2
4.3 [Iea cnocoba MBMEPEHNIA BUBPALIMM . . . . . . oottt e e e e e e e e 2
5 CPEACTBA MBMEPEHMI . v v v ittt et e e e e e et e e e e e e e e e e e e e 3
5.1 FUNBLCDEACTRIMEMEDEGEMM. & - cuervarmin it 5 5 v & % & o Sdmaiem b 5 & % & ¥ & & DA b L B 5 6 8 & 8 6 TN S R § T LR . )
52 N anasoH YACTOT MIMEPEHME a2 u v v b ¢ oo 5 % 5 % 6 5 0 8 oEmomme = 5 5 6 ¥ 58 5 DOMIEINE &R 2 8 § % 2 3 3
5.3 VINCTPYMEHTANBHAH NOTDEMIHOGTE: 5 5 5% 55 5 65 f el 5 S8 S8 £ 08 U NEE S R EF S8 O ANE R g a8 &1 3
5.4 MNoaTeepxaeHUE XapaKTEPUCTUK UBMEPUTENMBHOM LIEMU . . . . o oottt e e et e e e e e e e e e e e e e 3
6 VIBMEPEHUA BUDPALIMM .« . . o o ittt e e e e e e e e e e e e e e 4
6.1 VI3MEpPeHUA BUBPALIMM BAMA . . . . . ottt et et e e e e e e e e e 4
6.2 NaMepeHmns BUDPALIMUN KOPIYCA. « . o o oottt ittt et et i e e e e e e e e e e e e 4
G- S EQNHMEBLI MAMBPBHIM . < ¢ . o o o w5 & % ¢ @ & & s i s 5 5 6 & < & 8 SEEWEG & 5 55 6 6 & 9 ST R B e ¢ e 4
T UICABITAHME: < o o cmseravine = v 5 0 5 0 2 & d@nmmaron & % % & § 8 2 ¢ & eummas & § 58 § & § & ASwme & 5 & 8 ¥ 0 0 ¢ DS 6 % 6 ¥ @ 81 5
T ODIIAE TIOTIOMEHAE : & & c v vo s a5 55 T 5 5 6 8 S aame 5 58 E ST 008 JE e S5 PP o 68 PR 5 e e 858 82 5
7.2 BUOBI MCTIBITAHUIA . . . o ot e e e e e e e e e e e e e e e e e e e e e e e 5
7.3 YCNOBUS UCTIBITAHUIM . . . oo ot ittt it e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 5
8 KpuTepun OUEHKN BUDPALUMOHHOTO COCTOSHME . © . .\ o vttt e e e e e e e e e e e e e e e e e e e e e e e e 5
8.1 OBLLME MOTOKEHUI . © . o v e et e et et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 5
8.2 BoHBI BUOPALMOHHOTO COTTORHMR Jus % 2 % & % ¢ o 2ieiariis & a b & & & & 4 slaisais @ 6 5 6 % 2 &4 & Wi i ok s v &4 6
B.3KPDUTCPDUU TIDUMEMEM < & - 5 sih wipis 60 v 5 5 6 55 salisiis 550 888 ariioasisssssdas damars s5adsins 6
8.4 MpaHuLbl 30H BUOPALMOHHOTO COCTOAHMS . . . . . o ottt e e e e e e e e e e e e e e e e e e e e e e 6
8.5 Knaccudumkaumna peqyKToOpOoB MO X TUTTY « . ottt et et e e e e e e e e et e e e e e e e e e e e 8
9 TTPOTOKOM UCTIBITAHUM. . . . . . ottt it e e e e e e e e e e e e e e e e e e e e et e e e e e e e et e 8
9.1 OBLLME MOTTOMKEHMS . . . o ot e e e e e e e e e e e e e e e e e e e e e e e e e e e e 8
9:2 VISTOTOBMTETIE i s 7 & s ¢ & o o cosvspiiae i 5 & % 4 % & 6 SRS B 5 5 ¥ 6 4 @ o ST & 5 5 5 6 & & 7SS i 2% 6 ¢ o 8 8
:3YCrNOBNA UCNIBITEHMY « ¢« « ¢ o o wmmrarnon 5 % ¢ & 5 © 5 ¢ S Ermmsas % @ 8§ § @ & § & SUsiaminn & 5 5 8 ¥ § 5 & Gawsais & @ & ¥ v § 8§ 9
94 ONMACEHINE YCTAHOBRM « 5 ¢ < v ciiiamins 5 5 5 55 8 6 8 S ali@is 5 6 65 5 5 68 8 i mnG 55 a5 5 408 fammsn 56 s g5 5o 9
D5 CPOOCTBA NBMBDBHNIM : : + o v v crans s s i s nsoamassiniassivme salnnisisisiasrmasvassssssing 9
9.6 Pe3ynbTaThl UBMEPEHUMIM . . . . . o oottt e i i e e e e e 9
9.7 PeaynbTathl MPUEMOMHbLIX MCTILITAHUM . . . . . ..o oottt e e e e e e e e e e 9
MpunoxeHne A (pekomengyemoe) NpegernbHble KpWBLIE A5 KNAcCoB Mo NepeMeLleHnio 1 CKOpPoCcTH . . . . . 10
MpunoxeHne B (cnpaBoyHoe) PakTopbl, BIUAKLLNE Ha BUOPALIMIO PEOYKTOPA . « - oo v v vee e i e 14
MpunoxeHne C (cnpaBodHoe) CPencTBa UBMEPEHMI. . . oottt ittt et e e e e 15
MpunoxeHne OA (cnpaBoyHoe) CBedeHNs O COOTBETCTBUM CChINIOYHBIX MEXOYHapOo4HbIX CTaHAapToB

HaUMOHAaNbHLIM M MEXroCyqapCTBEHHbIM CTAHOAPTAM . « . . .o v ittt e e e e e 17
S]] T ¥=To o 1< 18
1}

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 3/24

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-20816-9-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68114
https://gostexpert.ru/gost/gost-20816-9-2023?utm_source=pdf&utm_medium=68114&utm_term=page

rOCT P NCO 20816-9—2023

BeegeHue

Obwure TpeboBaHUA K KOHTPOMK BUOPALMOHHOIO COCTOSIHWMA MallUWMH pa3HbiX BUAOB MO WM3MEpEeHUAM
BMOpaunK Ha BpalLaloLLMXCs U HEBPALLAKLLWMXCS YacTaX YCTaHOBMNEHK! B [6].

HacTtosilmin cTaHgapT ycTaHaBnyMBaeT cneymanbHoe pyKOBOACTBO Mo OueHKe BubpaLumMm NoHMKaoLWwmx 1
MOBLILLAIOLWWX PEaYKTOPOB, BbIMOMHEHHbLIX B BUAE OTAENbHbLIX MEXaHM3MOB B cobcTBeHHOM Kopryce. OHO MO-
*eT ObITb UCNOML30BAHO MPU NPUEMOHHBIX MCMbITAHUSAX AAHHBIX MEXaHWU3MOB, MPWU 3aKMYEHWUU cornalleHu
Ha WX MOCTaBKY, a Takke B XO[e KOHTponsa paboTbl MEXAHU3MOB HA MeCcTe WX MPUMEHEHUS.

PykoBoacTBo pacnpocTpaHsaeTcs Ha OLeHKy BUBpaLunm B yCTaHOBMBLUEMCS pexuMe paboTel pegykTopa
W He pacnpocTpaHaeTcs Ha ero paboTy B NepexoaHbIX pexXumax.

YcTaHOBMNEHHbIE CTAHAapTOM KPUTEPUKU OLEHKM BUOPaLUOHHOMO COCTOSIHUS OCHOBaHbl Ha M3MEpPeHUsIX
LIMPOKOMONOCHOW BUBpauuu. o Mepe coBepLUeHCTBOBAHMA TEXHOMNOTUI KOHTPONA Bce Bonee wupokoe npu-
MeHeHUe HaxoOAT U3MepeHUs B Y3KUX Morocax YacToT U CNeKTparbHbI aHanuM3 CUrHanos, B NepByko o4epeb
B Llensax KOHTPONS COCTOSIHWA W AMarHOCTUPOBAHUSA, OOHAKO KPUTEPUM HA OCHOBE TakUX U3MEPEHUI B HACTO-
AlllemM cTaHZapTe He paccMmartpuBatTcs (cm. [3]).

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Bubpauwusn
M3MEPEHWA BUBPALIMN U OLEHKA BUBPALUMOHHOIO COCTOAHUA MALLUKUH
Yactb 9
3ybyaTble pegyKTOpbI

Mechanical vibration. Measurement and evaluation of machine vibration. Part 9. Gear units

DOarta BBegeHna — 2025—03—01

1 O6nacTb npUMeHeHUus

HacTtosawmi ctangapT ycTaHaBnvMBaeT MeTo4bl OLeHKW BUOPALMOHHOIO COCTOSIHUA NOBbILIAKLWNX U NO-
HWXKatoLWKux 3ybyaThix nepefaq, BoIMONHEHHbIX B BUAE OTAENbHBIX MEXaHN3MOB B COOCTBEHHOM repMeTUYHOM
kopnyce (peOykToOpoB), HA OCHOBE W3MepeHui Bubpauumn Ha kopnycax (NogWWnHUKOB, peqykTopa) n Banax,
BKMNIOYAs KpUTEPUM MPUEMKMN.

HacToAawmi ctaHgapT He pacnpoCTPaHAEeTCs HAa U3MEPEHUA WU OLEHKY KPYTUIbHbIX KonebaHwii BanoB
penykropa.

OueHka BUOpaLMOHHOIO COCTOSIHUSI B COOTBETCTBUM C HACTOSLUMM CTaH4apTOM OCYLUECTBSETCA B Xo4e
MPMEMOYHBIX MCMbITAHWIA Ha CTeHAEe M3roTOBMTENS B 3afdaHHbIX pexumax paboTbl (YacToT BpalleHWid Barnos,
Harpy3ok, Temneparyp, YCNOBUIA CMas3KW), COOTBETCTBYHLLMX HA3Ha4eHUW peayktopa. 1o cormacoBaHuio
MEeXAy NOCTABLUMKOM W 33aKa34MKOM OLeHKa BUBPALWMOHHOIO COCTOSHWA MOXET BbiTh MpoBedeHa Ha MecTe
YCTaHOBKW peayKTopa W B YCMNOBMAX Ero NpUMeHeHus.

Hacrtodwmin ctaHgapt pacnpocTpaHAeTcs Ha pefyKTopbl HOMMHanbHoOW molwHocTbio oT 10 kBt go
100 MBT 1 HOMWHanNbHLIMKW YacToTaMmu BpalweHusa sanos ot 30 go 12 000 MuHT (ot 0,5 go 200 y).

HacTtosAwmi cTaHgapT He pacnpocTpaHaeTcst Ha 3ybyaTtble nepefavuv B COCTaBe cneumnanbHblX Ui BCrno-
MoraTernbHbIX MEXaHM3MOB NpYBOAA, HAaNpUMep Ha BCTPOEHHbIE MPYMBOAbl KOMMNPECCOPOB, HACOCOB, TYPOUH
M T. 4., a TaKkkKe Ha 3yb4aTble MydThl CLENNeHns, ucnonb3yemMsie B TypboreHeparopax ¢ KOMBUHMPOBAHHBLIM
LMKMOM, U MexaHn3Mbl 0TOopa MOLLHOCTMK.

YcTaHOBMNEHHbIE CTAHOAPTOM KpUTEPUX BUOPALMOHHOIO COCTOAHUSA MPUMEHSKOT B OTHOLLEHWUW NOALLIWII-
HWKOB BCEX BaloB pegyKTopa: BXOQHOIO, BbIXOQHOMO M MPOMEXYTOYHbIX. OHU He NpegHasHaveHbl Ans OUEeHKN
TEXHMYECKOrO COCTOSAHMA pedyKTopa, KoTopas TpebyeT NpMMeHeHWs cneymanbHblX METOAO0B, HE paccMmaTtpu-
BaeMblX B HAacTosLWEM cTaHaapTe.

[na oueHkn BMBPaLMOHHOIO COCTOSIHWUS pPefyKTopa MPUMEHSOT n3aMmepeHusa BubpaumM B HOpManbHOM
yCTaHOBMBLUEMCS pexumMme paboThbi:

a) Ha Koprycax v ornopax ONOPHbIX MOALWMMHUKOB B pagMansHOM HanpasneHuu;

b) kopnycax ynopHbIx NOGLWNHUKOB B OCEBOM HanpaBsreHuu;

C) Banax B ONOPHbIX NOALIMMAHMKAX UMW B HENOCPEACTBEHHOW DNU30CTY OT HUX B pagnansHOM Hanpas-
neHnu;

d) kopnyce pegykropa.

MpumedaHue — Bubpauusa B nepexogHblx pexumax paboTsl, TaKMX KaK pasroH 1 BbibDer, HavansHoe Harpyxe-
HUE U CHATWE Harpy3ku, B HacTOsILLEeM CTaH4apTe He paccMaTpUBaETCS.

MapaHune ochbuumnansHoe
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2 HopmaTtuBHbIe CCLINKKU

B HacToslwem cTaHgapTe Mcnonb3oBaHbl HOPMATUBHLIE CCbINKKM Ha cnedylowme cTaHgapTsl [ana gatu-
POBaHHbIX CChIMOK MPMMEHSAIOT TONBKO yKaszaHHOe U3haHue CCbINoYHOoro ctaHgapTa, ANs HedaTUpOoBaHHbIX —
nocnegHee uzgaHve (BkNw4Yas BCe U3MeHeHMs )]

ISO 2041, Mechanical vibration, shock and condition monitoring — Vocabulary (BuBpauus, yaap u KoH-
Tponb cocTosiHus. CrioBapb)

ISO 2954, Mechanical vibration of rotating and reciprocating machinery — Requirements for instruments
for measuring vibration severity (Bubpauusa mallvH BpallaTensHOro U BO3BPaTHO-NOCTYNAaTENbLHOIo AEACTBUS.
TpeboraHus K cpegcTBaM M3MEpPeHUn ANns OLUeHKW BUOpaLMOHHOTO COCTOSAHMA)

ISO 10817-1, Rotating shaft vibration measuring systems — Part 1: Relative and absolute sensing of
radial vibration (Cuctembl M3amepeHur Bubpavumm BpallawLLmxcs Banos. HYacte 1. MamepeHnsa oTHOCUTENbHON
1 abconTHOW BUBpauuy B pagnanbHOM HanpasneHun)

3 TepMuHLI 1 onpeaeneHns

B HacTosiwem cTangapTe NpUMeEHST TepMuHEl 1 onpeaenedua no MCO 2041, a Takke cnenyloLui
TEPMWH C COOTBETCTBYHLLMM OMpeaeneHnem.

MCO n M3K BegyT TepmuHonormdeckne basbl JaHHBIX ANS UCMONb30BAHUA B CTaHA4apTU3aUMKM No cne-
OylouuM agpecam:

- nnatcopma oHnanH-npocMmoTpa NCO: goctynHa Ha https://www.iso.org/obp;

- OnekTtponeaua M3K: goctynHa Ha http://www.electropedia.org/.

3.1 (aybuaTthbiii) pegykTop (gear unit): OTAenbHBIA MEXaHU3M, NMPeAHa3HaYeHHbLIM ANA nepenaydn Bpa-
LLIEHWS C BXOOHOMO Ha BLIXOOQHOW Barn, B COCTaB KOTOPOro BXOAUT MO KpalHel mepe ogHa 3ybuyaTtas nepegada.

4 O6wWwmMe NpUHLMNBI U3MEPEHUN U OLLEHKU BUOpauum

4.1 Ycnoeua paboThl pegykTopa

Mpy UCMBITAHUSAX HA CTEHAE 33aBOAA-W3rOTOBUTENS CrieQyeT co30aTh YCMOBUS UCTIBITAHWIA, BIUSHUE KO-
TOpLIX Ha BMGpaUMIO UCMbLITYeMOoTro peaykTopa Gbino 6bl MUHUManbHbIM (cM. npunoxenune B). Mpu ncnbita-
HUAX Ha MecTe NMpUMeHeHUs peaykTopa TOT COedMHEeH C MPUBOAOM WU MPUBOLHLIM YCTPOWCTBOM, KOTOpLIE,
Hapsagy ¢ ApyrMMu hakTopamm, TakMMK KaK YCroBWs YCTaHOBKM, MOTYT BNUATL Ha BuBpauuio pegykropa. Ms-
MepeHus U oLeHKY BUBpaLumn npyBoga v NPUBOLHOTO YCTPOWCTBA (MALUUHbI) BLIMNOMHAIOT B COOTBETCTBUM CO
CTaH4apTamu Ha OaHHbIn BUL 060pynoBaHus.

4.2 BnuAHue cucTeMbl Ha BUGpauuio pegykropa

Bm6pauwﬂ penyktopa Ha MecTe MNpuMMeHeHWA MOXeT BO3pacTtaTb W3-3a BIMAHWA pAga CbaKTOpOB
(CM, npunoxeHue B) I'IoaTorwy LI,BJ'IECOOGDEJBHO Ha caMoOn Ha4anbHOW CTagnu NPOEeKTMpPOBaHNA OLEeHWUBaTb
BVI6|D8L1MI-O BCEW CUCTEMBbI (MaLLWIHHOI'O arperaTa), B COCTaBee KOTOp0I7I pa60TaeT pPenykTop, n ee BrnrudaHUE Ha
Bmﬁpauwo pedykTopa. PaboTkl no OUeHUBaHUK OOITKHBI ObITb pacnpegeneHbl Mexny 3anHTepeCcoBaHHbLIMA
CTOpOHamMu.

4.3 Ba cnocoba uamepeHUn BUGpaumm

V3BecTHbI ABa cnocoba oLueHWTL BUbpaL Mo MallnHbl — Yepes BuGpauumio kopnyca unu subpauuio Bana.
WamepeHusi BUGpaumm kopnyca npeanoyTUTENbHbI ANS pedyKTOPOB C NOALMMHUKAMW KadeHusl, Korda 3a3op B
NOALUMMNHMKAX M OTHOCUTENbHBIE NepeMeLLEHUs Bana OTHOCUTENbHO Kopnyca mankl.

[nsi MexaHW3MOB C NOALUMMHMKAMU CKOMBXEHUS! MPUMEHSIT U3MepeHus BUbpaLmmn Kak kopnyca, Tak 1
Bana. MlamepeHne Bnbpaunm Bana no3sonseT nonyqYnTb MHQOPMAaLWIG, KOTOPYIO TPYAHO NONyYuTs Npy UaMe-
peHuKn Tonkko BrBpauun Kopnyca, Ho B orpaHMYeHHOM auanasoHe 4acToT (06ki4Ho oT 0 oo 500 u).

BeiGop cpelcTB M3aMepeHUin JOMmKeH COOTBETCTBOBATL cnocoby uamepeHvs Bmbpaumnu, BuOy pegyktopa
n ycnoBsusiM ero pabotbl (cM. npunoxeHwe C). [ina onpegeneHnsa abcomoTHOM BUOpaumn Bana npuMeHsoT
coyeTaHWe CUCTEM M3MepeHnid BuBpauuv Bana 1 kopnyca.

Ecnu ycnoBumsa npreMoYHbIX UCMbITAaHWIA CYLLEeCTBEHHO OTIIMYAIOTCS OT YCNOBWIA NPUMEHEHUS! peayKTopa
B COCTaBe CMCTEMbI, 3TO HeOGXOAMMO NMPUMHUMAaTEL BO BHUMaHWe NpW OLEHKe pesynLTaToB naMepeHuin Bubpa-
LMK, NMOMYYEHHbLIX BO BPEMS 3TUX UCTLITAHWUA.

2
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5 CpeacTtBa uamepeHun

5.1 Tunel cpencTB U3MEpPeHUn

5.1.1 O6wme TpeboBaHuA

CpepcTtea nameperuid Bubpauumn JomkHbl obecneqmBaTth NonyvYeHne KOHTPONMPYEMbIX NapaMeTpoB LWK-
POKOMOMOCHOW BMOpaLun, BblpaKeHHbIX B eAUHULAX NepemeLLeHnsi, CKOPOCTU MW YCKOPEHUS, B 3a4aHHOM
JnanasoHe 4acToT uaMepeHuin (cm. 5.2).

CnepnyeT CBECTU K MUHUMYMY BMUSIHUE HA pe3ynbTaTbl M3MepeHui:

- U3MEHeHUI TeMnepaTypbl OKPYXatoLero Bo3ayxa n obbekta uaMepeHuit;

- QMNEeKTPOMarHWUTHLIX Monen;

- YucToTbl 06paboTKK NOBEPXHOCTH, BMOpPaLMI0 KOTOPOW N3MEPSIOT;

- M3MEHEHWIN NUTaHUS;

- ONWHBI CUrHanNbHbLIX Kabenen;

- opueHTauuun npeobpasosaTtener Bubpauumn.

OcoBoe BHUMaHUe cneayeT yaenaTe NpaBUIbHON ycTaHoBKe NpeobpazoeaTtenei BuGpaumu, ytobbl oHa
He yXyAwana TOYHOCTb MaMepeHuin. Cpeactea MaMepeHuin Bubpauum Kopnyca AOMKHbI YOOBNeTBOpSTL Tpe-
BoBaHuam MCO 2954, cpeacTtea uamepeHuin subpaunn sana — MCO 10817-1. XKenartenbHo, 4Tobbl cpencTtea
M3MEepPEHWIA NpegycMaTpuBany BO3MOXXHOCTb aHann3a CUrHanoB BO BPEMEHHON M 4acTOTHON obnacTtax.

5.1.2 CpegcrBa uaMepeHuM BuGpauum Bana

[nsa namepeHuin BUBpauun Bana pekoMeHayeTcsi NCNnosfb3oBaTe aTYMK BeCKOHTaKTHOro TMna.

M3amepuTenbHaa cucTeMa aomkHa obecnedymMBatb M3MepeHWe pa3maxa MMM MMKOBOro 3HavyeHus nepe-
MeLLEeHNs.

MpnmeyvyaHune — [Jarynmkm KOHTAKTHOrO TUNa ANs namepeHuin Bubpaunun Bana nocTeneHHO BbIXOOAT U3 ynoTpe-
BreHns, HO NPY MX HaNMYMUKU MOTYT BbITh UCMOMNL30BaHbI NMPW YCNOBMM, YTO YacToTa BpalleHus Bana meHee 3000 mun—T,
yacToTa curHana meHee 200 MU, CKOpPOCTbL ABMXEHUSA MOBEPXHOCTM Barna B MecTe ee KOHTaKTa ¢ Aatynmkom meHee 30 m/c.

5.1.3 CpeacTBa uzmepeHui BUbpauuu kopnyca

[na uamepeHnin BMBpaLuMm Kopnyca pekoOMeHOyeTCcs UCMNonb30BaTh AATYUK MHEPLMOHHOIO Tuna (akce-
nepoMeTp unu BenocumMmeTp). MameputenbHaa cucteMa JorkHa obecnedmBaTh NOnNy4YeHWe cpefHeKkBagpa-
TWUYHBIX 3HAYEHWIA CKOPOCTU, MM/C, N MUKOBLIX 3HAYEHWUI YCKOpEeHWs, M/c2. YacToTHaa xapakTepucTuka npe-
obpasoBaTtens BubOpauumn 3aBMCUT OT cnocoba ero KpenneHwusl, No3ToOMY NPeanoYTUTENbHO yCcTaHaBnMBaTh
npeobpa3oBartent Ha LUNWUIBKY, HAa KMeW UM ¢ NoMoLLbL BonToBoro coeguMHeHus. [lonyckaeTca KpenneHue
Ha MarHuTe, ecnu YactoTa 3ybuaTtoro 3auennenuns He npeebiwaet 2000 My. MamepeHusa ¢ NOMOLLLH PYyYHOrO
wyna ons uenemn ougHKn BUBpaunoHHOIo COCTOSAAHUS B NMPUEMOYHBIX UCMBITAHUAX HE NMPUMEHSIOT.

Mpumeuvanne — MNogpobHee o kpenneHun npeobpasoBatenen subpauyum cm. [1] u UICO 13373-1 (cm. [3]).

5.2 Qnana3oH 4acToT U3MepeHUun

Cpenctea namepeHun gomkHbl obecnednBaTh BLINMOMHEHWE M3MEPEHUIA B AMana3oHe 4YacToT, HUNKHAS
rpaHuUa KOTOporo paeHa nonoBuHe MWHUMAanbHOW YacTOThl BpalleHWsi Bana, a BEPXHAA rpaHuLa He MeHee
yeM B 3,5 paza npeBbIlLIAeT MakCMMarnbHyH 4acToTy 3auenneHuns 3yonLes.

OwnanasoH 4acToT U3MepeHun nepemelleHns Bana — oT 2 0o no KpanHen mepe 500 Mu. Owuana3soH
4YacToT U3MEepeHUn CKopocTy BUbpauun Ha kopnyce — oT 10 go no kpaiHen mepe 2000 My. Juana3oH us-
MepeHun yckopeHusa Bubpaunn Ha kopnyce — oT 10 go 5000 Ny. Ecnwn kakaa-nnbo 3HaunTenbHas rapMoHuKa
4YacTOThl BpalleHusa uny 3ybyaToro 3auenneHns BbIXOOWT 3a npefenb! yKa3aHHblX uana3oHoB, TO AuanasoH
4YacTOT U3MEPEHNIA MOXKET BbITh YTOYHEH MO COrMacoBaHWUI0 MEXY N3roTOBUTENEM PedyKTopa M 3aKa34yMKoM.

5.3 UHcTpymMmeHTanbLHas NorpewHocTb

[MorpewHoCTL NOKa3aHW 3HA4YE€HUA KOHTPONMPYeMOro napamMmertpa curHana ans uaMepuTensHon Lenu,
BKMYakoLwen npeobpasoBatens Bubpauunn, He gomkHa npesbiwatbh +10 % Bo BceM gMana3oHe 4acToT u3-
MepEeHUIA.

MpumedyaHune — PekomeHaauuum no Belbopy npeobpazosatens Bubpauun npueeneHsl B MCO 13373-1 cm. [3]).

5.4 MopaTBepXaeHUe XapaKTepUCTUK U3MepUTENLHOMW Lenu

[Npn npoBegeHnn NPUEMOYHBLIX UCMbITAHWUI M3MepUTENbHYHIO Lerlb HBOGXO,EI,I/IMO NPOBEPATHL C NPUMEHE-
H1eM ONOpHOro curHana BMGDEHMM [0 W nocrne Kaxgow cepun VISMEDEHMFI.
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Cpe,ﬂ,CTBa MEMEDEHMIZ, npuMmeHaemble Onsd oueHnBaHWA BMGDELWIM penykTopa Ha Mmecte ero npuMmeHe-
HWA, OOIKHbI NPOXOOAUTb Nepuognyeckyro noBepKy B COOTBETCTBMU C YKa3aHWAMW W3rotToBUTENA. Ob6bI4HO
CBMNOETeNnbCTBO O NOBEPKE MOXET BblAaBaTbCA Ha CPOK OT OAHOTO roga go nAaAtn neTt.

MpumeyvyaHue 1— Kanubpoeka npeobpazoBarenst BUbBpaLumn MeTOOOM CpaBHEHWA — CM. [4].

MpumevyaHnune 2— Kanubpoeka npeobpazoBarens BubpaLun Ha MECTe ero npuMeHeHuss — cm. [5].

6 UamepeHunn Bubpauumn

6.1 NamepeHna BuGpauuu Bana

HEDEMELLI,QHMF{ Bana B paAnalbHOM HarpaeleHUn M3MepHAT BHYTPU NI BOMNM3K NnogLWuUnHMKa CKomnb-
KeHUA OTHOCUTErNbHO €ro Kopnyca C NoMoOLLbiO Napbl GEeCKOHTaKTHbIX O0AaTYUKOB C OPTOroHallbHbIM pacno-
NoXeHneMm ocen YYBCTBUTEIBHOCTH. Ons YNOPHBIX NOAWWNHWNKOB Bm6pa|_u19 Bana MoxeT DbiTb n3MepeHa
TakKke B OCeBOM HanpaeneHun. Yncno gatyMkoB M MecTa Mx YCTaHOBKU OOJDKHbI BbITb cornacoBaHbl Mexay
N3rotopuTenemM M 3aka3d4MnkKkom. PyKDBO,D,CTBO no yCTaHOBKe BeckoHTakTHOrO Aatyuka Bw6pauww npneegeHo
B NCO 10817-1.

HDE)K,D,E 4YeM MCMNbITbIBATE PEOYKTOP Ha HOMWHAaIBEHOW YacToTe BpalleHund, pekoMeHOyeTCcHd BbINONMHUTL
M3MEPEHNA nepemMelleHna npu npoeopayvyuBaHn Bana c Marnom CKOPOCTBH. 3710 BO3MOXHO, eClin M3aMmepu-
TenbHas cuctema cnocobHa BbIMOMHATL namepeHuna HU3KOYaCTOTHOMN Bmﬁpauvm (Hanpwmep, Ha 4acTtoTax Mme-
Hee 5 Fu,) Takune namepeHund 00bI4HO He MO3BONAKT OUEeHUTb 6ueHne Bana Ha paﬁoqu HacToTax BpalleHund,
MOCKOJIbKY Ha MX pe3ynbratbl MOTYT NOBIWATL, HAanprMmep, Hanndmne oCTato4yHOoOro I'IDOI'MSB Bana, Heperynap-
Hble OBUXXEeHWA LIEIFICb Bana B 3a3ope nogwunnH1Ka Unu OBMXeHunHA Bana B OCeBOM HanpaBneHWu. I'IoeTorwy
BHeCeHWe nonpaBkn Ha OveHne Bana BblYMTAHUEM K3 nepemMeleHna, Nony4eHHoro Ha paﬁoqeﬁ YacToTe,
nepemMewieHna, nony4YeHHoro npm meaneHHoM npoBopayvnuBaHin Basna, MOXHO BbITIONHATL TOJBKO nocne fe-
TarnbHOrNo aHanwm3a BITUAHNA NepevYncneHHbIX CbaKTOpOB.

COBOKyrIHbIe MeXaHn4eCKne 1 3nekKTpu4eckne bueHuns He OOIMKHbI NpeBbIWaTh Sonblwero 13 cnenyro-
LWMX 3HaYEeHNn: 25 % A0NnyCTUMOro nepemMelleHnAa Ha HacTtoTe BpalleHuna Bana unu 6 MKM.

6.2 MamepeHus BubGpayuu kopnyca

BMGDELI,VHO Kopnyca cnegyeTt N3MepATb Ha NOALWNIMHWUKE UITK yHacTKe Kopnyca, *XeCTKO C HUM CBA3aHHOM.
V|3Mep9HI/IFI H806XOJJMMO NpoOBOONTL B TpexX B3aWMMHO NeprneHOonKynAapHbIX HanpaBneHWAx, ABa M3 KOTOPbIX
nexat B NIOCKOCTH, I'IEDI'IEH,D,MKyJ'IHpHOI?I OCK BpalleHnA Bana. Ecnwn 3oHa gencreunsa Harpya3km noglmnHuKa
M3BECTHa, NpeanoYTUTEernbHO BbI6MpaTb OAHO KU3 paaunanbHbIX HanpasneHmﬁ coBnagarwwmrm C HanpaesneHnem
Ha 3Ty 30HY. B NPOTUBHOM Cliy4ae UnamepeHuA npoBOoOAT B rOPM30OHTaNbHOM, BEPTUKaAribHOM M OCEBOM Ha-
npaepneHunax. V|3ME.‘pE.‘HMﬂ B OCEBOM HanpasneHwr MOryT AdaBaTb O0OMOMHUTENBbHYHO Mchopmau,mo O BO3MOX-
HbIX HEUCNPAaBHOCTAX, TAKMX KaKk HECOOCHOCTE UIK ,EI,I/ICSEJ'IEHC 3y6'~laTbIX Konec.

PEKOMEH,EIYETCFI NnpoBOONTb U3AMEPEHWA Ha BCEX NOAWWNMHUKAX, K KOTOPbIM MMEETCA OOCTYI. Ecnuv no-
CTyn OTCYTCTBYET, TO MOXXHO MCMNONb30BaTbh TOYKY Ha KoOpnyce, pacnonoXeHHYH KaK MOXHO Brvke K AaHHO-
MYy NOAWWUMHUKY C YHETOM CBOWCTB nyTn pacnpoctpaHeHud BMGDELI,VIM OT MOALMNHMKA K 9TOW To4Ke. HYucno
HDEOGDHBOBaTEJ'IEFI BM6DaL]J/IM M Mecta Mx YCTaHOBKWU OOJTKHbI ObITb cornacoBaHsbl Mexay narotopurtenem U
3aKa34ynKoMm.

6.3 EQUHULbI U3MepeHuni

MpennodyTUTenbHbIE eANHULBI M3MEPEeHWIA NpUBeaeHbl B Tabnuue 1.

Tabnuua 1— EguHuubl namepeHuin

BenunuyuHa EavHuua namepeHuia
MNepemelleHune (pazmax) MKM
CkopocTe (cpegHekBagpaTUYHOE 3HaYeHne) MM/C
YcKopeHue (MMKOBOE 3HaYeHMe) m/c2
YacToTta My
4
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7 UcnbiTaHuA

7.1 O6wWwMe nonoxeHUs

WamepeHus BUBpauun pegyktopa NpoBoasT:

a) Ha cTeH[e W3roTOBUTENS B NpoLlecce pa3paboTku NpoayKumu;

b) B X04€ NPMEMOYHBLIX UCMLITAHUI;

C) Ha MecTe npuMeHeHus 0BopyaOBaHKs, B COCTAB KOTOPOrO BXOAUT PeayKTop.

Kaxablit 13 nepedncrneHHblX BUAOB UCNbITAHWIA NpeabsaBnsaeT cBou TpeboBaHWaA K UX BbiNonHeHuo. Me-
TOAbl U3MEPEHUI U KpUTEPUM OLIEHKM BUBPaLMOHHOTO COCTOSIHUA JOMKHBI BbiTh COrMacoBaHbl MeXay NaroTo-
BMTENEM U 3aKasuMKkoM Ha BO3MOXHO Gonee paHHeil cTaguu.

7.2 Bugb! ucnbITaHUKA

7.2.1 UcnbiTaHMA Ha cTeHOEe U3roTOBUTENA

Cnocob npuBoga penyktopa BO BPEMS TakMX WCMbITAHWA OOMKeH OblTb onpeneneH M3roTOBUTENEM,
ecnun NHoe He NpefycMOTPEeHO ero cornalleHnem ¢ 3aKasqymKom.

CoepuHeHns pegyktopa C NPYMBOACOM WM YCTPOWCTBOM Harpy»eHwWsl OCMKHbl ObITb TaKUMK e, Kak U B
YyCrnoBuAX NpuMeHeHus. Ecnv aTo HEBO3MOXHO, TO NO KpaHel Mepe TakuMM Ke AOIMKHEI ObiTb KOHCOMbHbBIE
MaccChbl CO CTOPOHbI MpUBOAA W Harpy3kn. [ina ctabunuaayum paboTel peaykTopa ero UcnbiTaHusa MoryT NpoBo-
anTbcs Be3 Harpyskn Unu ¢ Marnon Harpy3kon, unum B COOTBETCTBUM C 7.3.

7.2.2 NpremoyHbIe UCNbITAHUA

MpremMovHble UCNbITaHWA AOMKHbEI ObiTe BbINONHEHBl ANF pedyKTopa B cocTaBe 0bopydoBaHus, C KOTO-
pbIM OH DydeT NpYMEHEH, B KOH(PUIypaLumn, CormacoBaHHOW MeXay U3roToBUTENeM 1 3aKasqdnKoM.

7.2.3 KoHTponb Ha MecTe npuMeHeHMA obopygoBaHuA

3amepeHus BbIMOMHAKT AN KOHMrypauun pegykropa B cocTaBe 060pyoBaHus, COrmacoBaHHOM MeX-
OY N3roTOBUTENEM W 3aKa34nKOM.

7.3 YcnoBus UcnbITaHUK

Ecnn uHOE He cormacoBaHO MeXay U3roTOBUTENEM W 3aKasuMKOM, TO MCTbITaHWS OOIMKHbI BbiTh NpOBe-
AEHbl C cObMogeHneM CrneayrLwmnx yCroBui:

a) MCMbITaHusl MPOBOAAT HA HOMWHAMNLHON Y4acTOTe BpPALUEHWA PEAYKTOpa, @ €CMW ero KOHCTPYKLMUS
npeanonaraet paboTy B HEKOTOPOM AManasoHe YacToT BPalleHWs — TO Ha MUHWMAIbHOR, MakcUManbHOM U1
cpefHei 4YacToTe AuanasoHa;

b) HanpaBneHWe BpalleHMs Bana gOMKHO COOTBETCTBOBATEL HazHAYeHUIO peaykTopa, a B clyyae obpa-
TUMOTO PeayKTopa UCMbITaHUS MPOBOAAT ANA KAKOOrO HanpaeneHna BpalleHUs OTAeNbHO;

C) Harpyaka pefyktopa AomkHa BbiTh B 3a4aHHOM OMana3soHe Harpysok;

d) npw MCNbITAHKWAX MCMONL3YIOT TY e CUCTEMY CMa3sKn peayKkTopa, 4To ByaeT npumeHsaTbes B pabodnx
YCMNOBMSX, CO CMa3KOW 3a4aHHOro TUMa U BA3KOCTK;

e) Temnepartypa peQyKropa BO BPEMS UCMbITAHWI AOMKHa HAX0QUTLCA B 3a4aHHOM AnanasoHe.

8 Kputepum oueHkn BUOPaALIMOHHOIO COCTOSIHUA

8.1 O6wune nonoxeHus

KpuTepun oueHkM BUBpaLMOHHOIO COCTOAHMSA NPUMEHSIOT K BUGpaLMK, U3MEepPEeHHOW B yCTAHOBUBLUEM-
cA pexvmMe paboTbl peaykTopa Ha HOMWHAMNBLHOM YacToTe BpalleHUs C HOMWHAILHOW Harpy3koi, JonycKa-
LeM MedneHHble N3MEeHEHUs! BbIXOAHOW MOLLUHOCTU. YNCNOBLIE 3HAYEHUSI KPUTEPWUEB MOTYT CNYKUTb PYKO-
BOACTBOM, NMO3BONSLMM M3bexaTh YpeaMepHO 3aBbllEHHbIX U HepeanucTUYHbIX TpeboBaHuit K BUBpaLuK
penykTopa, U BbiTb MCNOMNb30BaHbl B KAYECTBE OCHOBLI ANS NPUEMOYHBLIX KpUTEPUEB.

3HaYeHUss KpUTepMeB onpeaeneHbl, MCXOAa U3 HAaKONMeHHoro onbiTa HabnwoaeHuin 3a Bubpaunein mexa-
HW3MOB JaHHoro Tuna. [pegnonaraeTtcs, YTo oueHWBaHWe BUBpaLMK Ha OCHOBE MpeanoXeHHbIX KpuTepres
ByneT cnocobcTBOBATL AOMTOBPEMEHHON HafexHon paboTe peayKToposB.

YCTaHOBMNEHHbIE KPUTEPUM PacNpOCTPaHATCSA Ha BUMBpaLuMio, NPOU3BOAMMYIO CaMUM PeayKTOpoM, W
He yuuTbiBaloT BUGpauWio, NnepegasaeMyo Ha peaykTop u3eHe. Ecnv ecTb ocHOBaHWA nNpegnonaraTk, YTO B
BMBpaLMio peaykTopa 3HauyuTenbHbIA BKNaA Aa0T CTOPOHHWE UCTOUYHMKM (CTauWMOHapHble UMW HecTauuoHap-
Hble), TO U3MepeHWs cnegyeT NoBTOPUTL NpK HepaboTalwem peaykTope, YTobbl NOATBEPAWUTL UITK ONPOBEp-

5
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FHYyTb JaHHOe NpeanonoXeHune. Ecnn nepegaBaeman Nn3sHe BMGDEILI,MH CINULLKOM BbICOKa, TO cnegyetT NpUuHATb
Mepbl, OGSCHB‘-{HBGI-OLLI,VIE npoeegeHne OUeHKN BM6an,VIOHHOJ'O COCTOAHWA NpK Manom Bknage CTOPOHHMX UC-
TOYHWKOB.

8.2 30HbI BUBPALMOHHOIO COCTOAHUA

OLI,E.'HKa BMSDaLI,VWI 3aKn4aeTca B CONOCTaBEHNM MakCMManbHOro u3 abconoTHbIX 3HAYEeHWI KOHTpPO-
NpyembiX napameTpoB No BCEM TOYKaM U HanpapelieHUAM MBMEDEHMVI C rpaHmuamMmm HeTblpex 30H BH6DEJ.U,M-
OHHOIo COCTOAHWMA.

30HbI BM6D3L|MOHHOTO COCTOAHUA NpeHa3HadYeHbl OnNA Ka4yeCTBEHHOW OLIEHKMN BM6paL|,1/IVI MallnHbl B
YCTaHOBUBLLEMCH peXNME paﬁOTbl Ha HOMWHAaNLHOW YacToTe BpalleHUA N NPpUHATUA peleHna o HeO6XO,DM-
MbIX Mepax.

3o0Ha A—B 3Ty 30HY nNonafatroT, Kak npaBunio, HOBble MallWHbl, TONbKO YTO BBEAEHHbIE B 3KCNnyatauuio.

M puMeEeYHaHME 1 — Onga HEKOTOpPbIX MalKH MOXHO CHUTaTb HOpMarlibHbIM, €CITN NX BHGDELI,MH HE nonagacet B
30HY A. CTpEMHEHHB CHU3NTL BHGDELI,VIPO HWKE rpaHrubl MeEXOY 30HaMW A n B moxet NnpuUBECTX K HEONPaBdaHHeIM 3a-
TpaTtaMm npu MUMHUMarnbHOM NONOXUTENBHOM SCI)qJeKTE.

3oHa B — maluuvHbl, nonagawolme B 3Ty 30HY, 06bIMHO CYMTAIOT NPUrOAHLIMU ONS AanbHenwen paboTsl
Be3 orpaHUYeHUs CPOKOB.

3oHa C — MalluWHbl, Nonagatllme B 3Ty 30HY, 06blYHO pacCMaTpUBAlOT Kak HenpurogHble Ana Anw-
TeNbHOW HenpepbiBHOW paboThl. O6bLIYHO AaHHbIE MaLLUHbLI MOTYT (OYHKLMOHMPOBAaTL OrpaHUYeHHbIR nepuog
BpeMeHW, NoKa He NoABMTCA Noaxoasallas BO3MOXHOCTb ANA NPOBeAeHUA PEMOHTHbIX paboT.

3oHa D — ypoBHU BUBPALMK B AaHHOW 30HE 0BLIYHO PACCMATPUBAIOT Kak 4OCTATOMHO CEepbesHble, Ans
TOro 4ToBbl BbI3BATEL NOBPEXAEHWE MaLLWHBI.

MpumeyvyaHne 2 — PekomeHdauuun nNo yCTaHOBNEHWKO NpefenbHbliX ypoBHe Bubpaumn suga MNPEOYTIPEX-
OEHWE n OCTAHOB npueeneHsbl B [6].

8.3 Kpntepun npuemMkun

KpuTepun npueMkn Bcerga aBnsaTcA NpeaMeToM cornawleHuns MeXay NocTaBLWLMKOM WU 3aKa3qdMKOM, KO-
TOpOEe OOITXKHO ObITb OOCTUIHYTO, MO BO3MOXHOCTHU, HA MakCMMaribHO paHHen ctaguu BbINONTHAEMbIX pa60T
Nno goroeopy.

30HbI EWI6paLI,VIOHHOFO COCTOAHUA MOTyT CIYXWUTb OCHOBOW Takoro cornaweHus npun npmnemMke HOBbIX
NN BOCCTAHOBNEHHbLIX MallWH, HO YWCIEHHble 3Ha4YeHWUA rpaHul 3TUX 30H HE npefgHa3HadYeHbl OnA Heno-
CpeaCTBEeHHOro NCnonb3oBaHWA B Ka4eCTBe KpUTepureB NMpUemMKin. Mcxogs us MCTOPU4YECKOro onbita, obbl4HO
KPUTEPUIA MPUEMKN ANA HOBbIX MaLlWH YCTaHaBnnBarT B Npejenax 30Hbl A unn B, Ho, KaK NpaBuIio, He Bbille
3Ha4YeHWA rpaHnubl Mexay 3TMMKW 30HaMW, YMHOXEHHOIO Ha 1,25. Npwn 3TOM MaLLMHAM pasHoWn KOHCTPYKUWK C
Yy4E€TOM ONbITa UX NPUMEHEHNA MOTYT ObITb Ha3Ha4YeHbI pasHble KpUTEPUN.

anEMOHHbIe MCNbITaHWA NPOBOOAT B TEHEHUE 3apaHee COrmacoBaHHOTO BpeMeHu npn ycnoBuax DEGO-
Tbl C 3ajaHHbIMW XapaKTepUuCTkamMu, TaKMMK KaK Harpyaka, temnepartypa, cMmaaka. ﬂl’lﬂ MaLlWH, NOCTYNUBLUKUX
rnocne TexHU4eckKoro OGCJ’Iy}KMBaHHH Uy peMoHTa, YYUThIBAKT XapakTep BbINOJIHEHHbLIX CEPBUCHDbIX YCNyr 1
npeguwecTeyroulee BM6D8LI,1/IOHHOE,‘ nopegeHne MalllHbl.

8.4 NpaHuUbI 30H BUOPALWOHHOIO COCTOAHUSA

Tabnuubl 2—4 onpefensioT KnaccuuKaLmin peaykTopos Mo NporMs3BoAuMoi UMy BuGpaunn ¢ ykasaHu-
€M rpaHunL 30H BUGPAaLMOHHOIO COCTOSHUS AN K2XKO0ro Knacca.

Tatnuua 2— I'panu,bl 30H BI/I6paL|VIOHHOFO COCTOAHWA, onpeaendemMmoro Yepes nepemMelleHna Bana

MpaHULbl 30H BUBPALMOHHOIO COCTOSHUS, OnpeaeneHHbIe Yepes pasmax
Knacc no nepemelyeHuto OTHOCUTENBHOMO NEPEMELLIEHWA Bana, MKM

(DR)
A/B B/C C/D

31,5 20,0 31,5 50,0

50,0 31,5 50,0 80,0

80,0 50,0 80,0 125,0
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OkoHYyaHue mabnuukl 2

MpaHWLbi 30H BUGPALIMOHHOIO COCTOAHNS, ONPEeaerneHHble Yepes paamax
Knacc no nepemeLueHuo OTHOCMTENBHOMD NEePeMeLLEHNs Bana, MKM
S A/B B/C C/D
125,0 80,0 125,0 200,0
200,0 125,0 200,0 315,0

MpumeyvaHune — Knaccudukauusa peoyKTopoB No nponseogumMon Bubpauuun (onpeaeneHue knacca rno ne-
peMELLIEHMIO) onucaHa B npunoxeHnn A (cMm. pucyHok A.1).

Ta6nwuya 3 — MpaHUUbl 30H BUGPALMOHHOTO COCTOAHUSA, ONPEAENSEMOro Yepes CKOpocTs BubGpaumu kopnyca

paHuubl 30H BUOPALMOHHOIO COCTOSHWS, ONpeaeneHHbie Yepes CpeqHekBaapaTMYHOe 3Ha4YeHne
Knacc no ckopoctu ckopocTu Bubpauuun kopnyca, Mm/c
) A/B B/C C/D
315 2,0 3,15 50
5,0 3,15 5,0 8,0
8,0 5,0 8,0 12,5
12,5 8,0 12,5 20,0
20,0 12,5 20,0 31,5
MpumeuaHune — Knaccudukaumsa peaykTopoB no npovussoavmon Bubpauuuv (onpegeneHue knacca no cko-
pOCTU) onucaHa B NpunoxeHun A (CM. pucyHok A.2).

Tabnuuya 4 — paHuubl 30H BUGPALMOHHOMO COCTOSIHWA, ONPefenAeMoro Yepes yckopeHne BuGpaumm Kopnyca

paHnubl 30H BMBPAaLMOHHOIO COCTOSHUS, ONpeaeneHHble Yepes NMKOBoe 3HadeHne
Knacc no yckopeHuto yckopeHus Bupauum kopnyca, m/c?

) A/B B/C C/D

5,0 3,15 5,0 8,0

8,0 5,0 8,0 12,5

12,5 8,0 12:8 20,0

20,0 12,5 20,0 31,5

31,5 20,0 31,5 50,0

50,0 31,5 50,0 80,0

80,0 50,0 80,0 125,0

125,0 80,0 125,0 200,0

200,0 125,0 200,0 315,0
MpumevyaHune — Knaccudpmkaumsa peaykTopoB No Npon3BogMmMon Bubpauunmn (onpeneneHune Knacca rno ycko-

PEHMIO) NOMy4YeHa U3 CoOTBETCTBYOLWMX KpuBbIX VR (cM. pucyHok A.2).

rpaHMLl,bl 30H BM6D8U,MOHHOFO COCTOAHWA YCTAaHOBIEHbI OnA BM6D8LI,MVI PenyKTOPOB B YCTAaHOBUBLUEMCA
pexnme pa60Tb[ Ha HOMUWHAarbHOW YacToTe BpaLleHn4. YucrnoBble 3Ha4YEHUA rpaHul 30H Bbinu nony4yeHbl Ha
OCHOBEe npencTtaBUTerNbHbIX OaHHbIX OT M3roTOBUTENEN M NOMb3oBaTenen OSODy,EIOBEiHI/iFI.

B 6onblimHcTBE cnydaes npuBedeHHble 3Ha4YeHUdA rpaHnl, cormacoBaHbl C npyuemMneMblMU gUHaMmn4e-
CKUMW Harpy3kamu, nepegasaemMbiMW Ha NOOWWUMHUKKA U beH,D,aMEHT, a TakXKe ¢ JonyCcTUMbIMW 3a30paMn B
coeanHEeHUAX. O,EIHaKO B HEKOTOPLIX Cny4adax ocobeHHOCTH KOHCTPYKUWMKW penyKTopa unu VMEKLLUNCH ONbIT
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NPUMMEeHEeHNA MexaHU3MOB CXOXero suaa MoryT HOTDEGOBaTb M3MEHEHWUA TpaHNL 30H (B 6OJ'IbLlJyI-O N MeHb-
LyH CTOpOHy). Hanpmr\nep, 0Bbl4HO He A0NyCcKaroT, 4TOBbl OTHOCUTENbBHLIE nepemMeLlleHna Bana rnpesblillanu
70 % HOMWHanbHOro 3a30pa B noglunnHUKe.

MpumeyvyaHue — B Tabnuuax 2 1 3 nokasaHbl Krnacckl BUGpaLWK No nepemMeLLeHuIo M CKOPOCTU B COOTBETCTBUMN
c pucyHkamm A.1 v A.2. AHanorMyHble Knacchl MO YCKOPEHWIO paHee He NMpUMEeHsNuck. B HacTosAwem ctaHgapte oHu
MOCTPOEHLI HA OCHOBE pucyHka A.2 npeobpa3oBaHMEM CpefHeKBaapaTUYHOIO 3HA4YEHUsI CKOPOCTU B MUKOBOE 3HAYeHue
yckopeHus Ha Yactote 280 Mu.

B 3aBMCMMOCTM OT MOLLHOCTK W NPUMEHEHWNSA penykTopa, a Takxe npu Bbl60pe AOPYTnxX TO4eK M3MepeHun
WK M3MEPEHUI B MEPEXOLHbIX Pexumax paGOTb[ BO3MOXHbI Donee BbLICOKME 3HAYEHUS BHGpaLIMVI. B npu-
NnoXeHnn A npuseneH npuMep OpPUeHTUPOBOYHOW MHTEPNPEeTaLnn rpaHuL, 30H BVI6DaU,HOHHOI'O COCTOAHMA C
y4eToM Thna U MOLWHOCTW pegyKTopa.

8.5 Knaccudpukauma peiyKTopos no ux Tuny

Tabnuua 5 NokasbIBaeT OPUEHTUPOBOYHYIO (HEMOMHYI0) KnaccubuKaLuio peayKTopoB no Ux Tuny (Ha-
3HAYeHMWI0), a Takke CBS3b 3TOM KnaccuduKaLmy ¢ Knaccamy pefykTopoBs No NPou3BoaUMON BuBpaumu.

Knacc peayktopa MoxeT ObiTh COrmacoBaH Mexay U3roToBUTeneM U 3aka34ymkoM Ha OCHOBE OMbiTa Mpu-
MeHeHus.

9 MNpoTokon UcnbITaHUN

9.1 O6wWwKe nonoxeHUnA

MpOoTOKON UCTbITaHWIA AOMKEH BKNOYATh B ce0si CCbINKY Ha HACTOALLMIA CTaHaapT, cBegeHus no 9.2—9.7,
a Takke Bce HabrnoaaBlUMecs OTKIOHEHUSA OT 0DbIYHOW NMPaKTUKW OLEHMBaHWA BMOPaLMOHHOIO COCTOAHMA.

9.2 NarotoBuTtenb

YKasblBaT TUM K XapaKTepuUCTUKK pedyKTopa.

Tabnuua 5— Knaccudukauma peaykTopoR no Ux TUNy (HasHavyeHuo)

Knacc no subpaymm
Knacc | MNopgknacc Mpumepsl MowHocTb
DR | VR | AR
CneuManbHOr0 Has3Ha4YeHWs, C KOCO3yDbIMWM KOomecamu
OObIYHBIMW MIMK LIEBPOHHLIMIK) BbICOKOW TOYHOCTM 3ale-
a) ( P ) H NMiobas | 31,5 | 3,15 | 50,0
NNeHns, 0gHO- UNKU OBYXCTyNeH4YaTble, NOBbILIAKLLWE UMK
| MoHWXKaLWMeE, ¢ NnapannensHLIMU Banamm
Manas 31,5 | 3,15 b
b) MpoMbILLNEHHOMO Ha3HaYeHWs, AN MOPCKUX CydoB U T. M. @
Bonbwas | 50,0 5,0 b
O06Lwero HasHa4yeHus, OOHO- UMW MHOTOCTYMNeH4aTble, ¢ na-
a) pannensHeIMWU Banamn WM KOHWYECKOW/TMNoOMOHOW nepe- Nwobas 50,0 5,0 80,0
' naven
b
b) BbICOKOCKOPOCTHBIE (CBbile 3600 MuH—T). Manas 50,0 | 50
a
[MpOMBILINEHHOTO Ha3Ha4YeHs1, Ansi MOPCKMX CYAOB W T. M. Bonbwas | 80,0 8.0 b
OBwero HasHa4YeHUA, 0OHO- UMK ABYXCTYNEHYaTble MOHW-
a) t A ABYXCTY NMiobas | 80,0 | 80 | 1250
Xawllue, BKMoYas NnaHeTapHy nepegady
1l
Manas 80,0 8,0 b
b) MpOMBILWNEHHOrO Ha3HaYeHKUs!, ANs MOPCKMX CYAoB M T. n. @
Bonbwasa | 1250 | 12,5 b
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OkoHYyaHue mabnuukl 5

Knacc no subpauumn

Knacc | Mogknacc Mpumepsbl MowHocTb
DR VR AR

O6Lero HasHa4YeHns, OAHO- UKW MHOTOCTYNEeHYaTbie NOHWU-
a) Xarowpe ¢ NnpamMo3yBbiMK Kornecamu (B KanaHapax, 9KCTpy- Tobasn 125,0 | 20,0 | 125,0
fepax T n.)

b
B npokaTHbIX CTaHax 1 T. . Manas | 1250 | 12,5
MpombilLNeHHoro HaaHaueHus, ans mopckmx cyaoe MT.n. 2 [ £ o [ 5000 | 200 b

b)

a8 CM. pucyHoK A.3.

b NauHble oTcyTCTBYIOT.

9.3 YcnoBus UcnbITaHUKA

YkasbiBawT BCE yCcrnoeuA NCnbITaHWA, BKMNOYasa cnocob YCTaHOBKW, NpuBO4a WU HAarpyxeHma peaykrtopa,

XapaKTepuCcTUKK MOALLIMMHUKOBBIX OMOp.
Ocobo oTMe4alT OTKIOHEHUS OT YCNOBUIA UCMbITAHWIA No 7.3.

9.4 OnucaHue yCTaHOBKM

OnuckIBaOT NONOXeHWe 1 HanpaBneHue ocen BCex TOYEK M3MepeHuid B cooTBeTcTBUM ¢ 6.1 1 6.2 ¢ npu-
NoXeHWeM YepTexa 1 ykaszaHuem BCcex pasMepoB.

9.5 CpeacTBa uamepeHui

HDWBO,EI,HT nepedyeHb BCEro MCNonb3yemMoro B npouecce WCMbITaHUI W3MEepPUTENbHOIo 060py,EI,OEIaHMF! C
YKasaHuem Tuna v n3arotoBuTend.

9.6 PesynbTaTbl U3MepPeHUNA

MprBOOAT pe3ynbTaThl U3MEPEeHUIA ANS KaXKA0N U3MEepPUTENBHON TOHKI, BKITHOYas
a) 3Ha4YeHWs MHTEerpanbHbIX XapakTepucTuk Bubpayum (cM. A.2.3);

b) OCHOBHble YacTOTHble cocTaBnsawLWwmre BUBpaLumn U ux amnnuTyasl;

C) Y3KOMOMOCHLIW cnekTp Bubpaunu;

d) BpeMeHHble peanu3auum curHanos Bubpayum.

PnyKTYNpyOLWMe NoKasaHUst AOMKHbI OblTb YCPEaHEHbI.

9.7 Pe3ynkTaThl NPUEMOYHbIX UCMLITAHUNA

MpOTOKON NPUEMOYHBIX UCMbITAHUA JOMKEH BKIOYaThL B cebs:

a) MecTO MpoBeAeHUs UCMbITaHWi;

b) pgaty npoBegeHus UCnbITaHWiA;

C) UMSA, OOMKHOCTb W KBANMMUKaLMK COTPYOHWKOB, NPOBOAMBLUNX NCMNbITAHUS;
d) nognuchb OTBETCTBEHHOMO Nuua.
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MpunoxeHune A
(pexomeHgyemoe)

lMpepenbHblIe KPUBLIE ONA KNaccoB Mo fnepemMeLeHuo U CKOPOCTH

A.1 OBwmMe nonoxeHun

Ha pucyHkax A.1 n A.2 B rpaduyeckom Buae npefacTaeneHbl KNacckl BUOpaLMu pegykTopoB Mo fepemeLLeHuo
Bana W CKOpPOCTM Ha Kopryce, koTopele AatT obuylo ocHoBy Ans oueHweaHua BubpaunoHHoro coctosHua. Mo corna-
COBaHWID MEeXAy W3roTOBUTEMEM W 3aKa34MKoM Ha Bo3MoxHO Bonee paHHeW cTaguu BeINONHEHWS AoroBopa BeiGupatoT
Knacc Bubpauum 13 npeacTaBneHHbIX Ha pUCyHKax KpuBbIX. PelleHne o npreMke MoXeT ObiTe MPUHATO HA OCHOBE OAHOMO
KpuTepusa gns subpaumu Bcero pegykropa Unv no HECKONbKUM KPpUTEPUAM AN OTAENbHbIX BANoB UK TOYEK U3MEPEHWIA.
[Mpumep BoIbOpa knacca no Bubpaumm Ha ocHoBe MHbopMaLMK O Knacce peaykTopa npusegeH B A.3.

A.2 MNpepenbHble KpUBLIE pa3HbIX KNAaccoB No BUGpauun

A.2.1 Obwue nonoxeHUn

YacToTHO 3aBUCKMbIe NpeaenbHblie KpUBbIE KNaccoe Bubpaumn (pucyHkr A.1 1 A.2) NoCTpoeHs! 4518 COCTaBnNALWMX
BUGpaumm B y3KMX nornocax 4acToT. [py1 HanuymMn cocTaBnsoLWLMX Ha pasHbIX YacToTax BMBpaLuio cCHUTaOT JOMYCTUMOW,
€CIY HW OHa U3 TaKUX COCTABMNSIOLLMX HE NMPEBbILIAET rpaHuLly, onpedensaemMylo COOTBETCTBYHOLLEN KpuBoW. MpumeHeHne
[aHHOro KpuTepua TpebyeT Hanuyua obopyaoBaHMa ONA YacTOTHOro aHanu3aa Bnbpauun. MNpegnonaraercs, Y4To BUOpaums
penyKkTOpOB MMEET NPenuMyLLECTBEHHO NMUHERYaTLI CNekTp, U NpUuMeHaemoe obopyaoBaHve Jom«HO obecnevnTs paspe-
LeHWe, AOCTATOMHOE ANA BbIAENEHUA 3HAYUMBIX NUHWUIA CNEKTpa.

A.2.2 UHcTpyMeHTanbHLIe HACTPOUKK

M3meHeHwe B HacTpoikax obopynoBaHus, Hanpumep blld-aHanusartopa, MOXET NPUBECTW K pa3HbIM pe3ynsratam
oueHKkn Bubpauun. 3TO 3aBUCUT OT YacToTbl BbIBOPKK, Yicna BbIBOPOK, MAKCMMAarbHOW YacToTbl aHanv3npyemoro cur-
Hana W WyMOBOro NbefdecTana B curHane svbpaunun. CpaBHEHWE MeXOy pas3HbiMKU pesynbrataMmn M3MEPEHNA BO3MOXKHO
TOMBKO B TOM Cryyae, ecriv oHW ObINu BLINOMHEHBI ANA OOHWX U TEX e HacTpoek obopynoBaHus.

A.2.3 MHTerpanbHble XapaKkTepucTUKKN

[Mpn OTCYTCTBUM BO3MOMXKHOCTU MOMYYUTL CNEKTP BUOpaLMKM, ee OLEHKY MOXHO BbIMONHUTL OAHUM W3 CNEayoLmnx
crnocobos:

a) BMOpauWio cYUTalT JONYCTUMOW, ECNM CpedHeKBaapaTUYHOe 3Ha4YeHWE CKOPOCTM LMPOKOMNONOCHOW BUBpauum
He MpeBblWAaeT 3HaYeHne npegenbHO KPMBOW ANs AaHHOMO Kracca (CM. pUCyHoK A.2);

b) nepemMelleHWe Bana CONOCTABNAIOT C NpeAenbHbIM 3Ha4YeHMeM M3 pucyHka A.1 ona 4acToTbl, paBHOWM YacToTe
BpalleHus Bana.

MpumeyvyaHune — ConocraeneHue c NpegenbHbIMU KPUMBLIMK, NOKa3aHHbLIMK Ha pucyHKax A.1 1 A.2, nHTerpans-
HbIX XapaKTepPUCTHMK BMECTO COOTBETCTBYHLLMX XapaKTEPUCTHK B Y3KMX NOOCax YacToT NpeabsaBnaeT Honee )ecTkve Tpe-
HoBaHWa K ooNyCTMMON BUBpaUMK, ecnv ToNbLKO Mamepsiemasi BuOpauus He coCpefoToYeHa NPEMMYLLECTBEHHO B O4HON
VN1 OBYX CMEeKTpanbHbIX COCTaBMALNX.

A.2.4 Knaccbl no nepemeLleHUIo

Kracchl no nepemeLleHnio YCTaHOBMEHb! 1A pasmaxa nepeMelleHns Bana B y3kMx nonocax 4acToT B COOTBET-
cTBKM c pucyHKkoM A.1. Knacc no nepemeLLeHnio Ans 4aHHOW TOYKM U HanpaBneHust UaMepeHUin oOnpeaenseTcs No KpUBoi
C MUHMMAarnbHBIM 3Ha4YEHUEM U3 BCEX, MPEBLILIAIOLLMX 3HAYEHUS YKa3aHHbIX KOHTponuMpyeMeix napamMeTpoB. OBGLUMIA knace
Mo nepeMeLLeHno ANa AaHHOro peayKTopa onpeaenseTcs Kak Knacc C MakCUMAanbsHbIM 3Ha4eHMeM Mo BCeM TOYKaM U Ha-
NPaeneHnaM U3MEPEHUIA.
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f—wvactorta, 'y, d — paamax nepemelleHns, Mkm; DR — knacc no nepemeleHuo

MpumeyvyaHune — Knacc no nepemetleHnio DR cooTBETCTBYET 3HAYEHUIO NpedenbHoM KPMBOKM Ha YacToTax 4o
50 Iy, Beiwe aToi 4acToThl NpegensHas kpuBas cnagaet co ckopocTeio 10 ab Ha okTasy.

PucyrHok A.1 — lNpeaeneHble KpUBLIE ANA KNAcCoB Mo NepeMeLleHno

A.2.5 Knaccbl no ckopoctu

Knacchl No CKOpOCTW YCTAHOBMNEHL! ANA CpeaHeKkBaapaTUYHbIX 3Ha4YeHWI CKOpPOCTH BUOpaLMK Kopnyca B y3kuUx ro-
nocax 4acToT B COOTBETCTBUM C pUCyHKOM A.2. Knacc no ckopocT AnA AaHHOW TOYKW W HaMpaeneHus nsMepeHuin onpe-
OEenseTca no KpUBOW C MMHUMarbHbIM 3Ha4YeHNeM 13 BCEX, NPEBbLILLAIOLWNX 3Ha4YEeHNA YKasaHHbIX KOHTPONMpyemblx napa-
meTpoB. OBLMIA KNacc No CKOPOCTU ANS AaHHOMO pegyKropa onpedensieTcs Kak Kracc ¢ MakcMMarnbHbIM 3Ha4eHneM no
BCEM TOYKaM W HanpaBneHUsAM U3MepeHnid.
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f— vacrtoTta, U; v — cpefHexkBaapaTtuyHoe 3Ha4eHne ckopocTn, mm/c; VR — Knacc no ckopocTu
Mpumevyanume — Knacc no ckopoct VR cooTBETCTBYET 3Ha4YeHWIO NpedensHOM KPMBOW Ha YacToTax oT 45 oo

1590 u. Bbiwe 1 HMKe 3TUX 4acToT NpeaenbHan Kpyueas cnafgaeT co CKOpocTeio 14 ab Ha okTasy.

PucyHok A.2 — lMNMpepenbHble KpUBbIE ANS KNACCOB MO CKOPOCTU

A.3 OpyveHTUpOBOYHOE ONpegeneHne Krnacca BuGpauum no TNy pegykropa

A.3.1 Obuwume nonoxeHun

Bubpauusa pegyktopa 3aBUCWT OT €ro KOHCTPYKUMK, pasMepa W HazHavyeHus. Bubpauwa, gonyctumas ans KpyrnHoro
HU3KOOOOPOTHOrO peAYKTOpPa NPOKATHOMO CTaHa MOXET 0Ka3aTbCH YPe3MEpPHO BbICOKOW A BEICOKOCKOPOCTHOMO MpUBO-
[a wunu pegyktopa, NpeaHasHavyeHHoro AnsS NpUMEeHeHUs Ha Mopckux cydax. W, HaoBopoT, nonbiTka CHU3MTE BUOpaLuio
penyKTopa NpoKaTHOro cTaHa A0 3HaYeHWK, XapaKkTepHbIX Ans BbICOKOCKOPOCTHOMO NPUBOAA C BbICOKOWM TOMHOCTLIO 3ale-
nneHns Mmoxet notTpeboBaTbk HecopaaMepHo GonbLuKX 3aTpaT. [NoatoMy BbIbOp KnNacca BUubOpaunn Anga 3agaHus KpUTepues
NMPUEMOYHBIX UCTbITaHWIA JomKeH BbITe Hagnexalm obpazoM o6ocHOBaH.

Ha pucyHke A.3 nokazaHo npubnuanTensHoe COOTBETCTBUE Knacca Bubpauumy pasHeiM Knaccam pegyKkTopoB, pas-
NAYAOLWMMCA MO TUMY Y MOLLHOCTH.
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P — mouwHocTh; DR — knacc no nepemelueHunto; VR — Knacc no ckopocTu
Mpnmevyanune — Knaccel peaykropoB |—IV — B cooTBeTcTBMM C Tabnuuen 5.
PucyHok A.3 — ConocTtaBneHue knaccos BuBpauumn knaccam pegykTopoB no Ux TUMy

A.3.2 NMpumep

B HacTodAwem npuMepe paccmMaTpuBaeTca onpedeneHne AonycTMMoi Bubpauunmn pegyktopa obLuUero HasHavyeHus B
Lensax NpUeMoYHbIX UCMbITAHUIA HA CTEHAE 3aBOAA-U3rOTOBUTENS.

McnblTyeMblil pegyKTop NPOMbILLNEHHOrO Ha3Ha4YeHWs CrpoekTUpoBaH ans nepegaqun mowHocTt 3700 kBT npu mak-
cUMankLHOI ckopocTy BpaleHus Bana 1500 mun—1. TpeByemslii knace Bubpaunn Gein BuIBpaH cneayowmm o6pasom.

CornacHo pucyHky A.3 Todka nepeceyeHns 3agaHHon molHocTu 3700 kBT (3,7 MBT) ¢ KpUBOW, COOTBETCTBYHOLLEN
knaccy pegyktopa lll, nexut 4yyTe HMXKe YPOBHSA, COOTBETCTBYHLWEro knaccy Bubpauun DR 125/VR 12,5. SkoHOMKUYECKK
obocHoBaHHbIM ByaeT Buibop B kKadecTBe npuemodHoro kputepua DR 125 w/wnu VR 12,5, OgHako n3 coobpaxeHuin obe-
CMeveHus HeKoToporo 3anaca no Bubpauuu B Uensax NpUeMoMHbIX UCNbITaHWK LenecoobpasHo BeliBpaTe knaccsl DR 80
n/unn VR 8.
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MpunoxeHune B
(cnpaBo4Hoe)

DakTopbl, BNUAKLWNWE HAa BUOpaLUIO pegyKTOopa

B.1 Obwme nonoxeHusa

Bubpauws pegyktopa, NOMUMO CO34aHHOW CaMUM PEOYKTOPOM, BKMovaeT B cebs Takke BUOpaUMio, NepefaHHyo
n3BHe. Pesynstathl uamepeHuin ByayT 3aBUCETL OT TOTO, HACKOMBLKO CUMBHO YCUNMBAETCH UNK ocnabnsaetca Bubpauus ot
CTOPOHHUX UCTOYHUKOB Ha MyTW CBOETO PACMPOCTPAHEHWS K TOYKE M3MEpeHui. B HacTosAllem npunoxeHun ykasaH psg
thakTopoB, KOTOpble CreayeT NPUHUMATL BO BHUMAHWE NPW OLeHKe BUGPaLMOHHOMO COCTOSIHWA PedyKTopa.

B.2 TunuyHblie cpakTopbl, BNUAKOLWMKME HA BUOpaLMIO peayKTopa

B.2.1 O6wme nonoxeHus

PaccmatpuBaembie hakTopbl, MTOMUMO TOFO, YTO OHW BMMAKT Ha pe3ynsTaT M3MEepPeHUi BuOpaLMm Bo BpemMs npu-
EMOYHbIX WCMbITaHWIA, MOryT TaKKe BNUATL Ha BMOpaUMIo penykTopa Ha MecTe ero NMpUMMEHEHWUs] B COCTaBe HEKOTOPOWA
cucTeMbl (MalMHHOTO arperata). M3roToBuTens He MOXET HECTW OTBETCTBEHHOCTL 3a BNUSAHWE 3TUX (DAKTOPOB Ha MecTe
NPUMEHEHWA pedyKTopa 3a UCKIHMEHWEM CINy4YaeB, KOr4a UxX pacCMOTPEHUE W yYeT NpeayCcMOTPEeH Ha HavyansHoW ctagun
NMPOEKTUPOBAHNS.

B.2.2 NMpueog

a) [pwuratenb BHYTPEHHEro CropaHus B Ka4ecTBe NpuBoaa.

b) Mapasnuueckuid ABUraTens B Ka4ecTBe NpUBoAaA.

B.2.3 UameHsaowasca Harpyska

a) VMaMeHeHue Harpyskv ¢ MU3MEHEHNEM CKOPOCTUW (BEHTUNATOPLI, MELLAMKA U T. M.).

b) Mynbcupytowas Harpyska (Nponennepsbl, NOPLUHEBLIE KOMMPECCOPbI M HACOCHI 1 T. 1.).

¢) CnyyaiHble yaapHble Harpy3ky (pyaoapobunku, akcTpyaepbl U T. ).

B.2.4 [lechexTbl cOOPKKN

a) HecoocHocTb B COeAUHEHUAX 3MeMEHTOB CUCTEMBI.

b) HeypaBHoBelleHHOCTbL cOOpPKM B LLENoM, a Takke ee YacTel 1 OTAeNbHbIX SMeMeHTOB.

B.2.5 KpyTunkHbie konebaHus B cucreme

a) YKeCTKOCTb CoeqMHEHUNA.

b) »KecTkocTb NpK Kpy4eHU.

c) MoMeHT uHepLuUy BpalLalLLINXCs 3NeMEHTOB.

d) demndupoBaHue B coeaUHEHUSX.

B.2.6 Macco-xecTKOCTHbIE XapaKTepUCTUKU CUCTEMBbI

a) lNMopBwKHOCTbL OCHOBaHWA.

b) Cnocobrl kpenneHua.

c) MNogaTnMBOCTL 3NEMEHTOB CUCTEMBI.

d) Macca anemeHTOB.

B.2.7 Harpy3ka u yacTtoTa BpalieHus

a) HanpaeneHue BpalleHUs.

b) CkopocTb BpalleHus.

C) 3Ha4YeHue Harpysku.

B.3 Yuer Bnuawwux akTopoB Ha cTaauu NpoOeKTUpPoOBaHUA

Ha HavaneHOM cTagun NMPOEKTNMPOBaHNA CUCTEMEI, B COCTaB KOTOpOI?I BXOOWUT pPeaykKTop, cneayet OueHWTb ee BO3-
MOXHO€e BIMMAHME Ha Bmﬁpaumm pedykTopa U onpefenntb NMUO, OTBETCTBEHHOE 3a BbINONMHEHWE 3TON paGOTbI. O BbInon-
HAEMOW OLUEHKe CcrieayeT NocTaBuTh B M3BECTHOCTbL MNOCTABLLMKOB KOMMOHEHTOB CUCTEMBI.
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MpunoxeHune C
(cnpaBo4Hoe)

CpeoctBa uaMmepeHun

C.1 O6wme nonoxeHnsa

B HacTosLLeM NpUNoXeHUN paccMaTpuBarTcst 0COBEHHOCTY CPEACTB U3MEPEHUA, MPUMEHSAEMbIX NPU OLeHWBAHUM
BMOpaLUW pEeoyKTOPORB.

C.2 CpencTBa MaMmepeHU BUOpaumnm Kopnyca v Bana

HocToBepHble pesynsTaTthl OLUEHKM BUOPaLMOHHOIO COCTOSHWA PedyKTOpoB MOryT ObiTb MOMyyeHsl C MpUMeHe-
HWEeM CpeacTB M3MepeHuin Bubpaumn kak Kopryca, Tak v Bana. B HekoTopeIx criy4asx xenaTtenbHo WCNonb3oBaTh npe-
obpasoBaTeny MHEPUUOHHOMO TUNa ANs M3MEpPeHWA CKOpocTK BUBpaumn Koprnyca v faTt4MKkyM OTHOCUTENbHOW BUBpauuv
Barna coBMecTHo. TpeboBaHWs K cpegcTBam uUamepeHuin Bubpauuu kopnyca yctaHoeneHsl MCO 2954, Bubpaunun Bana —
NCO 10817-1.

XoTa n3MepeHus aTux AByX BMOOB B3avMOCBSA3aHbl, OHW MPeqocTaBnsalT pasHylo MHGOPMaLuio 0 BUOPaLMOHHBIX
cunax BHyTpY pegyktopa v TpeBytoT npaBUnbHOW UHTEPMPETALUA.

C.3 UamepeHuna BubBpaunm Kopnyca

Bubpauus, namepsemas Ha Kopnycax nogLLUMIHUKOB (UK Ha KOpMyce peaykTopa B HEMNOCPEACTBEHHOW Briv3ocTu oT
nogLmnnHvKa), HeceT UHoOPMaLWo 0 BUDPaLWOHHOM COCTOAHUM PEOYKTOPA B 3a4aHHbIX YCNOBUAX UCTbITaHui. OnopHyHo
KOHCTPYKLMIO, UCMOMNb3yEMYI0 NpPW UCMbITAHWAX, crieayeT BoibupaTb Tak, 4ToObl ee cBOWCTBa Obinv aHanorm4Hbl CBOW-
CTBaM OCHOBaHWSA Ha MecTe NpUMeHeHWs pegykTopa. B xoge vcnbiTanHwid cnegyet naberate Bo3OyXOEHMA PE30HAHCOB
KOHCTPYKLMHN.

BubpauuoHHoe coCcToAHME pedyKTopa 3aBMCUT OT Ka4ecTBa COEAWHEHWI ero BpallalLMXCa 3NEMEHTOB, a Takke
COoeauHEHWU BanoB ¢ NOALWNHMKaMKU. B crnyyae npumeHeHUst NogLWMNHMKOB KaYEeHWs BO3HUKAIOLLUE B COEAVHEHWUM OUHA-
MUWYECKME CUINbl HEMNOCPEACTBEHHO NEPEakNTCs Ha KOpryc NoAWwWnHuKa. B cnyyae npuMeHeHUs NoALIWMHUKOB CKOMbXKe-
HMA 3HAYUTENBHAA YacTb OBVWXEHWUA Bana Aemndupyerca cnoemM macna. MNocKomnbKy eCTKOCTHbIE CBOMCTBA AeMnchupyto-
LLLero Crosi 3aBWCAT OT 4acTOoThI BpallleHns Bana, MOMeHTa Harpy3kv v NpUMEHAEMOW CMa3Ku, NpW OLleHKe BMBpaunoHHoro
COCTOSAHUA pedyKkTopa crneayeT YYUThIBaTb BO3MOXHLIE U3BMEHEHUS 3TUX (haKTOpOoB.

B yacTHOCTW, cunbl, 4eACTBYHOLME CO CTOPOHBI BpaLLalOLEroca Bana W Bbi3biBAKOLWKNE NOABMEHWE B CNEKTPE BU-
Bpaumm nepBoil U BTOPOW rapMOHWK YacToThl BpalleHus (06bl4HO BcnedcTBue aucbanaHca U HeCOOCHOCTM) MoryT cnabo
nepefaBaTbCca Ha KOPMyC NOALIMMHMKA NPWM HW3KOM MOMEHTE BpAaLUEHWA, HO BbI3bIBATb CMMbHYHO BMOpauuvio Kopnyca,
KOrda MOMEHT BpalLeHUa BbICOK. Taloke Ha KOpnyc NoaWMNHUKa MOXeT Be3 3Ha4nTenNbHbIX NoTepe NepedaBaTbea U ObiTh
OOMUWHMPYIOLLIEW BblCOKOYacTOTHas Bubpauus 3yO6L0BON YacTOThI.

[ns uamepeHuii BUBpaLMK Kopryca MCnosb3yoT akcenepomMeTp Unuv BenocumeTp. [lManas3oH, B KOTOPOM YacToTHas
XapaKkTepucTMKa BENOCMMETPA NOCTOSAHHA, 3aBMCUT OT ero Tuna, Ho 06bivHo coctasnaeT ot 10 go 2500 My, yero moxeT
ObITe HEAOCTATOYHO, 4YTOObLI 3aXBaTUTL 3yOLIOBYH) YACTOTY BbICOKOCKOPOCTHOrO peayktopa. B atom cnyyae Heobxoaumo
NPMMEHATb aKCenepoMeTp C BEPXHEN rpaHnLer AMana3oHa 4acToT namepeHuid He meHee 10 kM.

AKkcenepomeTp NPUMEHSIOT COBMECTHO C YCTPOWCTBOM (DOpMUPOBaHMA curHana. Ecnu curHan akcenepometpa
NoONEXUT MHTENPUPOBaHWIO ANS NOMYYEHUA CUrHana cKOpocTH, TO CreayeT YYUTLIBaTb MOrPELIHOCTU, CBA3AHHbLIE C HU3-
Ko4acToTHBIM WymoM. Kpome Toro, cnegyeT obpallaTte BHUMaHKWE Ha To, 4Tobkl cnocod kpenneHnusa npeobpazoBaTens He
YMEHBLLWM €ro AnanasoH YacToT uamepeHuid. [JononHUTeNbHbIE CBEAEHWA O KPEeNMeHU akcenepoMeTpa MOXHO HaWTU B
[1] v MCO 13373-1 (cm. [3]).

C.4 UamepeHuna nepeMelleHUa Bana

MepemelyeHma Bana MoryT GbiTe U3MEPEHLI C NPUMEHEHMEM AaTyKa BECKOHTAKTHOrO TUMNa WM KOHTaKTHOro Aat-
Yuka-zoHAa. Y Aatymka KOHTaKTHOro TUMa co BpEMEHEM HACTYNaeT M3HOC HAaKOHEYHWKa BCMEACTBUE Ero HEMPEpPLIBHOMO
TPEHUA O NOBEPXHOCTL Bana. Takon JaTyMK YyBCTBUTENEH K BUXPEBLIM ABMEHUAM B CrOe Macna v UMeeT manbli guana-
30H YacToT uamepeHui (Tonsko go 200 'y). Ero npumMeHsaT ToMNbKO B Cryyasx, Koraa 4acTtoTa BpalleHus Bana He npeBbl-
waeT 3000 muH~", a ckopocThb NOBEPXHOCTH, MO KOTOPOI ABWMKETCA HAKOHEYHWK 30H4a, He npessilwaeT 30 m/c.

BeCcKOHTaKTHLIE AaTYMKM MOTYT ObITh pa3HbiX TUMNOB — OOLIMHO 3TO EMKOCTHLIE, MHOYKTUBHBLIE UMW BUXPETOKOBLIE
npeobpasosatenu. NocnegHue nony4unu Hambonbluee pacnpocTpaHeHWe Npy U3MepeHn Bubpauni peqykTopos M3-3a
CBOWMX ManbiX pasMepoB (OTHOCUMTEMbLHO AWAana3oHa M3MepsieMbiX MepeMeLLeHnid), a Takke CpaBHUTENbBHO HU3KOW 4YyB-
CTBUTEMBHOCTU K M3MEHEHWAM BHELLIHUX (PaKTopoB.

O6bI4HO BECKOHTAKTHLIE AaTYWKM UCMONL3YIOT ANS U3MEPEHUA OTHOCHUTENBHBLIX NEPEMELLIEHWNIA MEXIY BarOM 1 KOp-
nycoMm nogwunHuka. C noMoLLbio ABYX TaKUX AATYMKOB, OPTOrOHaNbHO YCTaHOBIEHHbIX B O4HOW U3MEPUTENLHOI MIOCcKo-
CTW, MOXHO ONpPenenTs TPAEKTOPUIO ABMKEHMA (opbuTty) Bana. BeckoHTakTHbIE AaTyMKKM (0DbIMHO BUXPETOKOBOMO TUMa)
MO3BONSAIOT ONPEAENUTL MOMOXKEHWE Bana BHYTPWU NOALLIMIMHMKOBOMO 3a30pa WM yron nogbemMa Bana Ans BCero AvanasoHa
yCnoeun paboTel peayKkTopa.
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XoTs AManasoH 4acToT M3MEepeHWid BUXPETOKOBOro AaTtynka BecbMa Wwnpok (o6bidHO Ao 10 kMy), obblvHO C ero
NOMOLLIbIO HE yaaeTcs M3BMNeYb NonesHyl nHdopmauuio o BMbpauum Bana Ha YacTtotax ceeiwe 500 My, MNoatomy Takon
npeoBpasoBatens MOXET He NOAXOAWUTL AN OUeHKM Bubpauuy 3yBLoBOM 4acToThl.

BeckoHTakTHblE NpeobpasoBaTenu NonesHsl Torga, Korga HeobxoguMo OLEeHWTh BUBpaUWKD Ha HU3KUX YacToTax,
HanpvmMep CBA3aHHYK ¢ gucbanaHcoM UMK NorpewHocTaMN MalnHHOW 006paboTkin noBepxHocTen (MexaHn4yeckumm bu-
EHUAMM, HEKPYITIOCTbLIO Bana M T. M.). C X NOMOLLBI0 MOKHO OLEHUTb CTENeHb BO3AEWNCTBWA Ha Barbl pagnarnbHbIX Cvn
B 3auenneHuax 3yb4yaTbix nepenay M peakTMBHLIX MOMEHTOB 3y0uaThiX Konec, nepefaBaeMble Ha Balbl BHELUHUE CUTb
BC/IEACTBME MX HECOOCHOCTU. TakKe OHW MO3BONAOT BbIABWUTL Npobnemsl, CBA3aHHbLIE C NOALWMWITHWKAMK U HECTabunbHo-
CTAMW BpaLlEHVS BarnoB.

[Mpwn ycTaHoBKe GECKOHTAKTHBIX OATYUKOB BaXXHO 06ECNEeYUThH OTCYTCTBME OTHOCUTEMBHOMO OBWKEHUS MEXIY Me-
CTOM KpPEenneHusa v NoALWnNHUKOM (KoprycoM). XXenaTtenbHo, YToObl 4aT4mK Db KeCcTKO YCTaHOBMEH BHYTPW Kopryca noa-
LMnHMKa cnocobom, obecneynBarLLUM OOCTYN K HEMY B LIeNAX KanubpoBku UK 3amMeHbl Be3 HeobXoauMOoCTU CHUMAaTL
KPBILLKY pegyKTopa.

Mpy npuMeHeHWWM BECKOHTaKTHBIX OATYMKOB Ba)KHO oBecneynTb COOCHOCTb OKPYXKHOCTU Bana, ABMKEHUS TOYEK
KOTOPOI BOCMPUHMMAKTCA AaTYUKOM, C NOALUUMHUKOM, a TaKKe Mo BO3MOXKHOCTU OTCYTCTBUE INIEKTPUYECKUX 1 MEXaHUye-
ckux BueHuin. XoTAa CyLLEeCTBYET BO3MOXKHOCTb KOMMEHCALMM 3neKTpuyecknx BueHnin B curHane Bubpaumy, oHa 3a4acTyto
ManoadeKkTMBHa Npy HEOBXOAVMOCTH M3MEPATL NEPEMELLEHWA Bana, pa3Max Kotopbix MeHee 10 Mkm.
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MpunoxeHne OA

(cnpaBo4Hoe)

CBegeHUA 0 COOTBETCTBUM CChINMOYHbIX MeXOYyHapodHbIX CTaHOAAPTOB HAUWOHANbHbLIM
WU MeXrocygapcTteBeHHbIM CTaHOapTam

Tabnuua OA.1

O6o3Ha4eHue CCbINOYHOro CreneHb Obo3HaveHe 1 HaUMEHOBaHWE COOTBETCTBYIOLLETO HAaLUMOHANLHOIO,
Mex ayHapogHoro craHgapta COOTBETCTBUA MEeXrocyaapCTBeHHOro ctasgapra

ISO 2041 IDT OCT P NCO 2041—2012 «Bunbpauus, ygap U KOHTPOsb TEXHUYe-
CKOrO COCTOSHUA. TEPMUHBI U OMpEaeneHnsa»

ISO 2954 IDT FOCT 1SO 2954—2014 «Bubpauus. KoHTponb COCTOAHWA MalLWH
no pesynstaram M3aMepeHuin Bubpauun Ha HeBpAaLLaoLUXCH ya-
cTax. TpeboBaHWs K cpeacTBam U3MepeHuiA»

ISO 10817-1 IDT [OCT NCO 10817-1—2002 «Bunbpauma. Cuctembl M3MepeHWin BU-
Bpauuu BpallaloWwmxca BanoB. Yacte 1. YcTpoWcTBa AnA CHATUA
CUrHanoB OTHOCUTENbHOM K abconioTHON BUbpauuny

MpumeyaHune — B HacTosAwen Tabnuue Ncnonb3oBaHo creayllee yernoBHoe 0603Ha4YeHUe CTENEHU CO-

OTBETCTBMSA CTAaHOApPTOB:

- IDT — ngeHTU4Hble CTaHOapThI.

1
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(1]

(2]

(3]

(4]

(3]

(6]

18

Bubnuorpadun

ISO 5348, Mechanical vibration and shock — Mechanical mounting of accelerometers (Bubpauusa v ygap. MexaHu4e-
CKOEe KpenneHue akcenepoMeTpoB)

ISO 10816-21, Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating parts —
Part 21: Horizontal axis wind turbines with gearbox (Bubpauus. OueHka BMBpaLMOHHOIO COCTOAHUA MalUWH Mo pe-
3ynsratam u3aMepeHuid BUbpaumm Ha HeBpaLlaLmMxca JYacTax. YacTs 21. BeTporeHepaTopbl ropu3oHTanbLHO-0CeBbIe
C KopoDOKoW nepegady)

ISO 13373 (all parts), Condition monitoring and diagnostics of machines — Vibration condition monitoring (KoHTponb
COCTOSIHWA W AWarHoCTMKa MawmH. BUBpaLMOHHBIA KOHTPOMb COCTOAHMA)

ISO 16063-21, Methods for the calibration of vibration and shock transducers — Part 21: Vibration calibration by
comparison to a reference transducer (Metogel kanvbpoekm npecbpasoBatener Bubpaunn v ygapa. Yacte 21. Bu-
6paumoHHasa kanMbpoBKka cpaBHEHWEM C 3TaNOHHbIM Npeobpa3soBatenem)

1SO 16063-44, Methods for the calibration of vibration and shock transducers — Part 44: Calibration of field vibration
calibrators (MeTogbl kanubpoBku NpeobpasosaTtenen Bubpauun U yoapa. Yacts 44. KanubpoBka Ha MecTe npuMeHe-
HWUs npeobpasoBatens)

ISO 20816-1, Mechanical vibration — Measurement and evaluation of machine vibration — Part 1: General guidelines
(Bubpauwnsa. Nameperns Bubpaumm v oueHka BUBpaumMoHHOro coctoaHua matuH. YacTte 1. Oblee pykoBOACTBO)
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YOK 621.9:534.1.08:006.354 OKC 17.160

Knwouesbie cnoBa: 3y6anble PenyKTopbI, Bw6pau,|/|s|, namMmepeHumn, BMGpaLI,MOHHOE COCTOAHWE, KnacCcCbl BMGpa-
U, NnpUuemMmodHble UCNbiTaHWUA, KOHTPOJb
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PepakTop E.B. Akyb6oea
TexHudveckun pegaktop M.E. Hepenkosa
Koppektop C.H. @upcosa
KomneloTepHas BepcTka E.A. KoHdpatuogol

CpaHo B Habop 27.12.2023. [MoanucaHo B nedatb 12.01.2024. ®opmar 60x84%. [apHutypa Apuan.
Ycn. ney. n. 2,79. Yu.-u3a. n. 2,37.

MoaroToBneHo Ha OCHOBE ANEKTPOHHOW BEPCUM, NPEaoCcTaBNeHHoN paspaboTyMkoM cTaHaapTa

CosgaHo B eAVHUYHOM ncnonHednn B PIBY «MHCTUTYT cTaHaapTuaauumn»
ans komnnektoBaHust PegepanbHoro MHGopMaLMoHHoro hoHAa cTaHaapTos,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
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