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Mpegucnosue

Llenn, oCHOBHbIE MPUHLMMbLI U OCHOBHOW NOPSAOK NpoBefeHust paboT No MeXrocyfapCTBEHHOW cTaHzap-
Tusauun yctaHosneHbl FOCT 1.0—92 «MexrocygapcteeHHas cuctemMa ctaHgapTusaumm. OCHOBHble MoJsioxe-
Hua» n FOCT 1.2—97 «MexrocygapcTtBeHHass cucteMa ctaHgaptusaumn. CTaHAapTbl MeXrocyaapcTBeHHbIe,
npasuna 1M pekoMeHzauum no MexrocyfapcTBeHHOl cTaHgapTusaumun. MNopsagok paspaboTku, NPUHATASA, npu-
MeHeHUs1, 0OOHOBNEHUS N OTMEHbI»

CeefieHuns1 0 cTaHaapTe

1 TMOANOTOBJIEH OTKpbITbIM aKuMOHEepPHbIM 06LWecTBOM «Hay4HO-uccnefoBaTenbCknii LLEeHTP KOH-
TPONS M AMArHOCTUKM TEXHWYECKUX CUCTEM» Ha OCHOBE COOGCTBEHHOrO ayTeHTWYHOro nepeBofa CTaHAapTa,
yKa3aHHOro B nyHkTe 4

2 BHECEH MexrocyfapCTBeHHbIM TEXHUYECKMM KOMUTETOM MO cTaHgapTu3aumm MTK183 «Bubpauus
nynap»

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTusauuu, mMeTponorum u ceptudmkauum (npo-
TOKO/ Ne 32 oT 24 okTabpsa 2007 r.)

3a npuHATNE NPOroa10coBasIn:

KpaTkoe HanmeHOoBaHWe CTpaHb| Kopg cTpaHsbl CokpalleHHoe HanMeHoBaHue HauMoHasIbHOro opraHa
no MK (MCO 3166) 004—97 | no MK (MCO 3166) 004—97 no cTaHgapTu3aumm
AzepbaiipxaH AZ AscTtaHpapT
ApmeHus AM MWHTOPrakoHOMpas3BUTKA
Benapycb BY locctaHpapT Pecnybnuku Benapycb
KasaxcTtaH Kz locctaHgapT Pecny6nuku KasaxctaH
Kbiprbi3ctaH KG KblprbisctaHaapT
Mongosa MD Mongosa-CTtaHgapT
Poccwiickas ®egepauus RU PepepasibHOe areHTCTBO M0 TEXHUYECKOMY PeryniMpoBaHuto
1 MeTponorum
TagxmkncTaH TJ T agpKukcTaHgapt
Y36ekncrtaH uz Y3cTaHgapt

4 HacTtoswuii cTaHdapT ABASETCS MOAUULMPOBAHHLIM NO OTHOLUEHUIO K MeXAyHapo4HOMY cTaHAapTy
NCO 8528-9:1995 «3DnekTpoarperaTtbl reHeparopHble nepemMeHHoro Toka ¢ NpuBOAOM OT ABuUraTesid BHYTPEeH-
Hero cropaHusi. Yactb 9. VM3amepeHue Bubpaumm M OLEHKA BUOPaUMOHHOIO cocTosiHusA» (ISO 8528-9:1995
«Reciprocating internal combustion engine driven alternating current generating sets — Part 9: Measurement
and evaluation of mechanical vibrations») nyTem M3MeHeHUs cogepxaHus MoNoXeHun (TpebosaHuil). V3me-
HeHHble dpasbl, CI0Ba, NoKasaTesnm U UX 3HAYEeHUs BblaesieHbl B TEKCTe KYPCMBOM. MMOMHbIA nepevyeHb TeXHU-
4YeCKUX OTKNOHEHWIi B BUAE 3MEHEHUI B TEKCTE CTaHAapTa NpUBEeAEH B NPUIOXeHUN E.

MexayHapoaHblii ctaHgapT paspabotaH NCO/TK 70 «[Buratenn BHYTPEHHero cropaHus». MNepesof ¢
aHrnuiickoro asbika (en). OdmumanbHble 3K3eMNAAPbl MeXAYHAPOAHbIX CTaHAapTOB, HA OCHOBE KOTOPbIX MOA-
FOTOB/IEH HACTOALLMIA MEXrocyAapCTBEHHbI CTaHA4APT M Ha KOTOpble AaHbl CChIIKM, MMeloTcs B PeaepasibHOM
NMH(OPMAaLMOHHOM (POHAE TEXHUYECKMNX PErTaMeHTOB 1 CTaHAapToB.

CTteneHb COOTBETCTBUSA — MoauduLmpoBaHHas (MOD)

5 TMpukazom defepasibHOTO areHTCTBa MO TEXHUYECKOMY PEerysiMpoBaHuMI0 U MeTposiormm oT 24 siHeaps
2008 1. Ne 3-cT mMexrocyaapcTBeHHbIli cTaHgapT TOCT 31349—2007 (MCO 8528-9:1995) BBEAEH B AeicTBME B
KayecTBe HaunoHasibHOro ctaHaapTa Poccuiickoin ®egepauymm ¢ 1 nionsa 2008 .

6 BBEJEH BINEPBbIE

WHdpopmaumsi 0 BBefEHUM B AeiicTBMe (NpekpalleHun AeiicTBUs) HacCTOSWEro cTaHgapTa ny6avky-
eTcA B yKaszaTene «HaunoHa bHble cTaHaapThbi».

WNHdpopmaLmsi 06 M3MEHEHMSIX K HAcTOsLLEeMY CTaHaapTy nybavkyeTcs B ykasaTene «HauuoHabHble
CTaHJapThbl», a TEKCT W3MEHEHWA — B WHC(OPMALMOHHBIX yKazaTensx «HauuoHa/bHble CTaHJapTbi». B
c/lyyae nepecmMoTpa WM OTMEHbl HACTOSLWEro cTaHjapTa CooTBeTCTByWLWAn WHpopMauus 6yaeT
ony6vKoBaHa B MH(hOPMaLMOHHOM yKasaTese «HauuoHanbHble CTaHaap Thi»

© CtaHgapTtuHdopm, 2008

B Poccuiickoii ®eaepauuy HacTOSILLMIA CTaHAAPT HE MOXET 6biTb MOMIHOCTLI MM YACTUYHO BOCMPOM3-
BEfleH, TUPaXMPOBaH U PacrnpocTpaHeH B KayecTBe OoULManbHOTO n3aaHus 6e3 paspelleHns defepasibHoro
areHTCTBa Mo TEXHUUYECKOMY PerynMpoBaHuio U1 MeTPosIorum
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BBepeHue

HacToswumii cTaHaapT NpeAcTaBnsieT co6oil pyKoBOACTBO MO OLEHKE BMGPALMOHHOMO COCTOSIHUSA reHepa-
TOPHOrO 3neKTpoarperaTa ¢ NPUMBOAOM OT [BUraTefisl BHyTPEHHEro cropaHusl No pesynbtataM U3MepeHuit BuG-
pauuM Ha CTauMoHapHbIX uacTax (Kopnycax MW MNOALWMMHUKOBBLIX Oropax) 3/1EMEHTOB a/iekTpoarperara:
reHeparopa v asuratens.

OueHKa BUBPALIMOHHOIO COCTOSIHUA TeHepaTopHOro afiekTpoarperata ¢ NpuMBOAOM OT ABUratesnsl BHYT-
PEHHEro CropaHvsi OCHOBaHA Ha U3MepPeHUsX abCOoSIOTHLIX 3HAYeHWUii napaMeTpoB (NMepemelleHus, CKOpOoCTH,
YCKOPEHUs!) LUMPOKOMNOMNOCHOV BUGpaUMA. [OMNOMHUTENbHBIA KpUTEpUii OLEHKM MO M3MEHEeHMI0 napameTpoB
BU6pAaLMK, 06bIYHO MPUMEHsIEMbI B 3afauyax KOHTPO/S TEXHUYECKOTO COCTOSIHWUS MallivH, B HACTOSILLEM CTaH-
[JapTe He pacCMOTPEH.

N3MepeHnst Bubpauun B LIENsSIX OLEHKM COCTOSIHWUA 3/eKTpoarperata MoryT COCTaB/siTb YacTb NPUemMoY-
HbIX MCMbITaHUi MM GbiTb WUCMO/ML30BaHbl B MPOrpaMme TEXHUYECKOro O6C/YXWBaHUA 3/eKTpoarperatos Ha
MecTe UX aKcnayaTaLum.
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(NCO 8528-9:1995)

M E X O CY A4 AP CTWBETHH®GbB 1 C T A H OAPT

SJIEKTPOATIPErATbl TEHEPATOPHbIE MEPEMEHHOIO TOKA
C NPMBOJOM OT ABUTATENA BHYTPEHHEIO CrOPAHUA

N3mepeHre BUGpaLnn 1 oLeHKa BUGPaLMOHHOIO COCTOSIHUSA

Reciprocating internal combustion engine driven alternating current generating sets. Measurement and evaluation
of mechanical vibrations

Jata BBegeHna — 2008—07—01

1 O6nacTb NpPUMEHEHUA

HacTtosawmii ctaHgapT ycTaHaB/MBaeT MeToZ M3MepeHuli Bubpauum reHepaTopHbIX 3/eKTpoarperaTos B
3ajaHHbIX TOYKax KOHCTPYKLMW U OLEHKN Ha OCHOBE Pe3y/ibTaToB M3MepeHWin BUOPaLMOHHOrO COCTOSHUSA 3TUX
MaLLWH.

HacToawumii ctaHgapT pacnpocTpaHsaeTCs Ha reHepaTopHble afnekTpoarperartbl (fanee — anekrpoarpe-
ratbl) NepemMeHHOro Toka C NPUBOAOM OT ABUraTesisi BHYTPEHHEro CropaHus C XXeCTKAM WU No4aT/IMBbIM OCHO-
BaHMeM, MNpYMEHSieMble Ha CTauuoHapHbIX W NepeaBMKHbIX YCTAHOBKAX — Ha3eMHbIX WAW  BOAHbIX.
HacTtosawmiA cTaHaapT He pacnpocTpaHseTcs Ha anekTpoarperaTbl BO34YLWHbIX CYAOB, a Takke Ha anekTpoar-
peraTbl, UCNOMb3yeMble [ANS MNpPUBEAEHUS B [ABWKEHUE Ha3eMHbIX W XXe/e3HOAOPOXHbIX TPaHCMNOPTHbIX
cpefcTs.

B cnyuasx, korga 6e30Tka3HOCTU paboThl 3/1eKTpoarperatos npuaarT ocobo BaxxHOe 3HayeHue (reHepa-
TOPbl 3/1EKTPOCHAOXEHUSA 6O/bHUL, BbICOTHBLIX 3AaHuii), TpeboBaHUs K NPOM3BOAUMON BMOpaLMU MOryT ObiTb
YXEeCTOYEHbI N0 CpaBHEHMIO ¢ TPe6OBaHUSAMM HACTOSALLEro cTaHaapTa.

Ha ocHoBe HacToslero ctaHgapTa MoryT 6bITb YCTaHOBMEHbI TpeboBaHMA KanekTpoarperataMm c nNpuBo-
[OM OT Apyrux MepBUYHbIX ABUraTesieil BO3BPaTHO-MOCTynaTesibHOro AelCTBUS (NapoBbixaBuratesiein, asura-
Tenew Ha 6UOMOrNYECKOM rase n T.4.).

2 HopmaTunBHbIE CCbIJIKU

B HacTosAwem cTaHgapTe UCNo/b30BaHbl HOPMaTUBHbIE CCbIIKM Ha criefytolme cTaHaapThl:

FOCT 2479—79 MallunHbl 3NeKTpUYecKne Bpallarlmecs. YCNoBHble 0603Ha4YeHUss KOHCTPYKTUB-
HbIX UCNOJSTHEHUI MO CNOCOBY MOHT axXka

FOCT NCO 2954—97 Bubpauus maluvH C BO3BPaTHO-NOCTYNATEeNbHbIM U BpallaTe bHbIM [BUXe-
Hvem. TpeboBaHus K cpeAcTBam U3MEPEHUIA

FOCT NCO 5348—2002 Bubpauus n yaap. MexaHnyeckoe KpensieHue akcenepoMeTpoB

FOCT 24346—80 Bubpaums. TepMuHbl 1 onpeaeneHus

MpumeuyaHune — Tpu NoOMbL30BAHUM HACTOALWWMM CTaHAAPTOM LEecoobpasHo MNPOBEPUTL AEWCTBME CCbINOY-
HbIX CTaHJapTOB Ha TEPPUTOPMM rOCYAApCTBa MO COOTBETCTBYIOLLEMY yKasaTesno CTaHAapTOB, COCTaB/IeHHOMY MO COCTOS-
HUIO Ha 1 siHBapsl TEKYLEero roaa, W rno COOTBETCTBYIOLIMM MH(OPMALMOHHLIM YKa3aTesisiM, ony6/IMKOBaHHbIM B TEKYLLEM
rogy. ECAn ccbiouHblii CTaHAApT 3ameHeH (M3MEHeH), TO MpK NOJIb30BaHUK HACTOALWMM CTaHAAPTOM crnefyeT pyKOBO[-
CTBOBAaTbCS 3aMeHsIIWMM (M3MEHEHHbIM) CTaHAAPTOM. ECNM CCbIMOYHbIA CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJIOXKEHME,
B KOTOPOM flaHa CCbl/IKa Ha HEro, NPUMEHSIeTCS B YacTu, He 3aTparnBatoLeil 3Ty CCbifKy.

N3pgaHne opuumansHoe
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3 TepMuHbI N onpeaeneHus

B HacTosiLleM cTaHAapTe npuMeHeHbl TepMuHbl Mo TOCT24346, a Takke cneayoLlmii TEpMUH C COOTBET-
CTBYIOLLMM onpefenieHnem.

3.1 BUWGPaAUNOHHOE COCTOSIHME: 3HAUYEeHWEe WM COBOKYMHOCTb 3HAUYEHWI MapameTpoB, XapakTepusy-
tOLLMX BUGPALMIO MALUVHBI.

4 O603HauveHunsa

B HacTosiLeM cTaHgapTe NpUMEHEHbI crieaytoLme 0603HaYeHUS BENNUNH:

a —YCKOpeHue;

a — MUKOBOE 3HAYEHMWE YCKOPEHUS;

f —yacToTa;

S — MepeMeLleHme;

S — MMKOBOE 3HauYeHne NepemMeLLeHus;

t — Bpewms;

v — CKOpOCTb;

V — MMKOBOE 3HAYEeHNEe CKOPOCTH;

X — NpPOAJo/SbHAs KOOpAMHATA;

y — nonepeyHas KoopauHara;

Z — BepTUKa/ibHas KoopamHaTa;

10 — yrnoBas 4yacrtoTa.

B kauyecTBe MOACTPOYHbLIX MHAEKCOB /11 NapamMeTpoB BMOpauuu v, S U a WCNoMb30BaHbl crneagylowme
0603HaYEeHNS:

rms — cpegHeKkBafpaTuyHoe 3HaueHue;

X— W3MEepPEeHHoe 3HauyeHne napameTpa Bubpauuy B NPOAOSIbHOM HanpaBneHuu,

y— W3MepPeHHoe 3HauyeHne napameTpa BuOpauuy B MOMNepeyHoM HanpasfeHuu;

Z — U3MepeHHOoe 3HauveHve napameTpa BUGpaLun B BEPTHUKa/IbHOM HanpaB/eHnm;

1,2, ..., 1 — BO3pacTawLLnii psig HaTypasibHbIX YMCeN.

5 HopMaTuBHbIE U NHblE AONOTHUTE/IbHbIE TPEGOBAHUS

5.1 [ina anekTpoarperaTtoB NEPEMEHHOIO TOKA, NPUMEHSIEMbIX Ha MOPCKMX Cyfax WU MaaBy4yux COOpYXe-
HUSIX, KOTOpble [O/XHbI COOTBETCTBOBATb NpaBu/iaM KiaccuukaLMoHHOro obliectsa, MOryT GbiTb YCTaHOB-
NeHbl cneunanbHble TpeboBaHWs. [0 pa3MeLLeHUs 3akasa Ha 3/eKTpoarperar 3akas3uvk [OS/HKEH OnpefesnTb,
Tpe6oBaHMWs KAKOro KNaccuhuKaLMoOHHOrO O6LLECTBA A0/KHbI ObITh BbINOSIHEHDI.

JononHutensHble TpeboBaHWsI K 3nekTpoarperataM MEPEMEHHOTO TOKAa, OTHOCSILLMMCS K Heknaccudu-
LIMPOBaHHOMY 060PYAOBaHMIO, B K&XAOM KOHKPETHOM Clyyae SIBMISOTCS NPeAMeTOM COrfalleHust Mexay u3ro-
TOBUTENIEM U 3aKA3YMKOM.

5.2 Tpu Hanuumn TpeGoBaHWi, KOHTPOIMPYEMbIXOPraHamMmi HaA30pa, 3aKkasuuk AO/HKEH COOBLUTL O HUX
[0 pa3mMelleHus 3akasa. Jllobble apyrie TpeGoBaHUS ABAATCA NPeAMETOM COrfalleHusi Mexay U3roToBute-
NIeEM U 3aKa34MKOM.

6 3mepsaemble napameTpbl

V3mepsieMbiMK MapameTpaMu SABASIOTCA CpefHeKBafpaTUyHble 3HaYeHWs1 YCKOPEeHWs, CKOpoCTU U nepe-
meLeHus (cm. pasgen 10).

B oblem cnyvae cpefiHeKBafpaTUYHOe 3HAYeHWe CKOpPOCTU BMOpauun Ha UHTepBasie BpeMeHun ot L go f,
onpepensiot no dopmyse

2
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D
Vrms

B uyacTHOM cnyyae cuHycouaasibHOW Bubpauunm Ans cpefaHeKBaapaTUYHOro 3HauyeHWst CKOPOCTU crpa-
BeanvBa dpopmyna

_s®_v_a (2)
vims "\/| “\/| “«vr

Ecnm aHanu3 nokasblBaeT, UTO BUGPALMOHHAs 3HEPrusi cocpefoTodeHa MpevmyLecTBEHHO B [AUCKpeT-
HbIX COCTaB/ISIOWMX HA YINOBbIX 4YacToTax i0,, MEE» «V? “ A7 3™X COCTaB/ISIOWMX W3BECTHbl 3HAYEHWS
ViV, EEE, VWY gy o B EE, Y, TO CTIPaBeIMBbI crieayolme hopmysbl:

vi+ W+ ..+, ©))

rms n/2

(4)
vrms -\rrms 1 *vm7s 2

MpnmeyaHne — AHa/OrMYHbIE COOTHOLLEHMA UMEIOT MECTO A/15 NepeMELLLEHUS U YCKOPEHNS.

7 CpepfcTBa n3mepeHuii

M3meprTenbHasa cucTema Ao/MkHa obecneyvBaTb MOSyYeHUE cpefHeKBaApaTUYHbLIX 3HauveHuii nepe-
MeLLLeHUs,, CKOPOCTMU M YCKOPEHUS B AuanasoHe 4acTOoT m3MepeHuid oT 2 go 1000 MNy. YacToTHaa xapakTe-
pyCTUKa U3MEPUTENbHON Lenu Jo/mKHA OblTh paBHa eauHuue (C ydeToMm KoadhduumneHTa npeobpasoBaHus,
N3MepseMoro Ha KaambpoBoyHol YacToTe 80 'y) BO BCEM AMana3oHe 4acTOoT MU3MEPEHUA ¢ AOoNYyCTUMbIMU
OTK/NOHEHUAMN £10% B gnanasoHe yacToT 0110401000 Mun('t,°;)%B AnanasoHe yacToT OoT 2 40 10 'y,

Bce Tpu napameTpa (nepemMelleHne, CKOpOCThb M YCKOPEHUE) MOy T OblTb NofyYyeHbl B pe3ynbTaTe obpa-
60TKM CMrHana C OAHOr0 AaTuvMka Bubpaumm c ero nocnegywwmMm MHTerpmpoBaHuem (anddepeHunposa-
HMEM) MpU YCNOBUW, YTO 3TO He yXyAWUT TOYHOCTb M3MepeHwii. [pyrve TpeboBaHWsi K cpeacTBam
namepenunii — no FOCT NCO 2954,

MpumeyaHne — Ha TOYHOCTb M3MEPEHWI BAMSET CNOCO6 KpenneHus gatyvka Bubpaumu ¢ BubpupyloLwei no-
BEPXHOCTbI, OT KOTOPOr0 3aBMCUT 4acTOTHas XapakTepucTuka M3MepuTenbHON uenu. BaxHo, 4To6bl B Criydae CUbHOM
BMbpauun He npoucxogmna noTeps KOHTakTa Mexay AaTyvkom U NOBEePXHOCTbI, Ha KOTOPYH OH YCTaHOB/EH. PYKOBOACTBO
no KpensieHuto akcenepomeTpos npusegeHo B FOCT MCO 5348.

8 TOYKM N HanpaB/IEHNSI U3MEPEHNA

PeKOMEH,qyeMbIe TOYKMN I/I3MepEHI/II7I B|/|6pau,|/1|/1 Ha 3/iekTpoarperare nokasaHbl Ha PUCYHKe 1. Ana komno-
HOBOK KOHKPETHOro Bunga (CM. npunoXxeHne A) TOYKMN I/I3MepeHl/II7I A0JDKHbI 6bITb onpegeneHbl B TEXHNYECKNX
ycnosugx. VIamepeHus, no BO3MOXHOCTW, c/edyeT NpoBOAUTL NO BCEM TPEM Hanpas/ieHUsAM /J.eKapTOBOVI cuc-
TeMbl KoopauHaTt: X,y U Z.

Touku |/|3mepeH|/||7| pacnonarakT Ha XeCTKMX 4acTAax AgBurartesid U Koprnyca reHeparopa, 4yTObbI N36exaTb
BMMAHUA NTOKaJ1bHbIX PE€30HaHCOB.

JonyckaeTca coKpaTuUTb YMC/I0 TOYeK I/I3MepeHI/II7I, €C/1 ONbIT NOKa3bIiBaeT, YTO 3TO HE yXyALWUT TOYHOCTb
OLLEHKN BI/I6paLI|VIOHHOF0 COCTOAHNA aneKTpoarperara.
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a) OnekTpoarperar ¢ NpMBOAOM OT BEpPTUKa/IbHO- b) OnekTpoarperar ¢ NpMBOAOM OT BEPTUKa/IbHO-
r0 OAHOPSAHOTO [ABWraTens, COEAVHEHHOTO C ro OAHOPAAHOIO ABUraTens Co CTOSKOBbIMW NOA-
reHepaTopoMm yepes hiaHLeBbIi WnT LUNMHUKaMM

1,2 — nepefHAsa 1 3aHASA BEPXHME rpaHn Koxyxa asurarens; 3,4 — nepegHas n 3afHne 4yactu ocHoBaHuA ABurarens; 5,6 — kopnyc
r/1aBHOro noALunnHuKa reHepartopa; 7,8— ocHoBaHue reHeparopa

MpruMeuyaHne — BepTuKabHbIli OAHOPSAHLIV ABUraTENb N306PaKEH HA PUCYHKE A1 MpUMeEpaA. TOUKM U3mMe-
peHnii 1 — 4 1cnonb3yoT COOTBETCTBYIOLWMM 06pa3oM v Ans ABUraTenNs ApYriX TUMOB: V-06pasHbIX, FOPU3OHTA/IbHBIX 1 Np.

PucyHok 1 — PacnonoxeHve Touek nusmepeHuii

9 Pabouue ycnosus B npouecce n3mepeHuii

V3mepeHusi NPOBOAAT ANA 3/eKTpoarperaToB npu padodeli Temnepartype, HOMUHAsIBHOM yacToTe Bpa-
LLIeHVs1 TeHepaTopa B pexumax Hy/leBO U HOMUHANbHOW MOLLHOCTU. ECnn peXxmuM HOMUHA/IbHOW MOLLHOCTY
ONS [aHHOTO 3/ieKTpoarperata HeAoCTMXKMM, W3MEPEHVs MPOBOASAT B PEXVME MaKCUMasibHO AOCTUKUMOL
MOLLIHOCTW.

10 OueHka pe3y/ibTaToB U3MepeHnii

OCHOBHbIE 4acTOTbl BO36YXAeHMSA BUOpauun AN ABUratens BHYTPEHHEro CropaHus nexar B AvanasoHe
oT 2 o 300 l'u. OaHako ANs OLEHKM BMOPALMOHHOIO COCTOSIHUS 3nekTpoarperata B LefioM cnegyeT paccmar-
puBatb AnanasoH ot 2 Ao 1000 My,

JononHnteneHble UCAbITAHUSA MOrYT NOTpeboBaTbCs, YTOObI y6eauTbLCA B He3HauUTeNbHOCTW BKIaja
NIOKaNIbHbIX PE30HAHCOB B pe3y/ibTaTbl U3MEepPEHWIA.

B npunoxeHun B ykasaHbl 0CO6EHHOCTM BUOpaLMM 31eKTpoarperaTtos, BAMSAIOLWME HA NOCTPOEHNE KpUTe-
pveB OLEHKM UX BMOPALMOHHOTO COCTOSHMSA. OpPUEHTMPOBOYHbIE MpeefibHble cpedHekBagpaTuuHble 3Haye-
HUA nepeMeLLeHnsi, CKOpPOCTU W YCKOPEHUS [ANS OUEHKM BUOPaLMOHHOIO COCTOSIHUSI 3fieKTpoarperaros
npueefeHsl B Tabnuue C.1 (npunoxexue C).

OnbIT NOKa3bIBaET, YTO €C/IM BUbpaL s NeXUT Hxe ypoBHs 1 (cMm. Tabnuuy C.1), TO NoBpexXaeHue anek-
TpoarperaToB CTaHAapPTHON KOHCTPYKLMM MaslI0BEPOSTHO.

Ecnu cpegHekBagpaTuyHble 3Ha4YeHUS NMapameTpoB BMOpaUMU nexar mexay YpoBHamMu 1 n 2, T0 Ans
pelleHns Bonpoca O HafAeXHOM (DYHKUMOHWPOBaHUM 3nekTpoarperata Heob6xoAMMO NpYHUMaTb BO BHUMaHWEe
OCOBEHHOCTW €ro KOHCTPYKLMKU, a Takke COoracoBaHve BO3MOXHbIX 3HaYeHuli Bubpauum mexay nsrotoBute-
nem anekTpoarperara u nocTasLUVKamy ero OTAe bHbIX Y3/10B.

Bunbpauus, npesbilaollas ypoBeHb 2, 06bIMHO AONyCTUMA TOJbLKO A/18 3/1eKTpoarperaTtoB U ero y3nos B
cnewunaibHOM UCMOJSTHEHWN.

B ntobom cnyyae U3rotoBuTeNlb dM1eKTpoarperaTa HeceT O6LLYH0 OTBETCTBEHHOCTb 3a HafeXHOCTb pabo-
Tbl BCEX €0 KOMMNOHEHTOB.

11 MpoOTOKOM UCMbITaHWN

B NpoTOKON UCMbITAHWIA cnedyeT BKIKUATb NOMUMO pe3y/ibTaToB U3MEPEHUI NapamMeTpoB BUGpaLmu
Takxe OCHOBHble CBeZleHUsi 06 3/ieKkTpoarperare u UCnosib3yeMbiX CPeACcTBax M3MepeHuid (CM. npunoxeHue D).
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MpunoxeHve A
(cnpaBo4HOe)

TUNUUHbIE KOHCTPYKLUNW 3/IEKTpOoarperaTos

CyLiecTByeT psj BO3MOXHbIX KOMMNOHOBOK 3neKTpoarperatos. Hanbonee TnuyHble U3 HAX NOKa3aHbl Ha PUCYH-
kax A. 1 —A.6.

/

PucyHok A.2 — YnpyroonepTblii gBuratesnb 1
reHepartop Ha >XeCTKOM OCHOBaHu1, COeANHEHHbIEe
rM6KOIi CBA3bIO

PucyHok A. 1 — [iBuratens 1 reHepaTtop Ha XecT-
KOM OCHOBaHuu

£
[@'2

i=—————1 A

PrcyHok A.4—YnpyroonepTblii ABUraTesnb 1

PucyHok A.3 — [ipuratenb U reHepatop, XecTko XXECTKO onepTblIii reHepaTop, CoeAyHeHHble rn6-
yCTaHOB/EHHbIE Ha 06LLY0 ynpyroonepTylo pamy KO CBA3bIO, Ha 06LLEeR ynpyroonepTo pave

VNTITNTITIIIITIN, ’

PricyHok A.6—YnpyroonepTbliii ABUrartesb, co-
PucyHok A5 — YnpyroonepTble pAsuratesnb u e/IMHeHHbI ¢ 6e30MOPHbLIM reHepaTopoM vepes
reHepartop, CoeAVHEHHble Yepes haHLeBbIi WNT chnaHueBbIi LWnT
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MpunoxeHve B
(cnpaBo4HOe)

Oco6eHHOCTM BUBpaLnm afneKkTpoarperatoB

M3 npakTuknM ycTaHOB/MEHO, YTO reHepaTopbl, paboTallme B COCTaBe 3/eKTpoarperatoB, CNOCO6HbI (YHKLMOHMPO-
BaTb 6e3 nospexaeHuli Npy 60n1ee BbICOKMX 3HAYEHUSAX BUBpaLm, YHeM reHepaTopsbl, paboTatoLye aBTOHOMHO.

OTANUNTENBHBIMYA  OCOBEHHOCTAMM ABWrateneli BHYTPEHHEro CropaHusi Kak MallvMH BO3BpaTHO-NOCTynaTeslbHoro
[encTBus ABMSATCA KonebatenbHoe [fBMKeHWe Macc, (uIyKTyauumn KpyTswwero MOMeHTa W nynbcauum cua B npucoem-
HeHHbIX TpybonpoBodax. Bce 370 NPMBOAMT K MOSIBIEHUIO 3HAUUTESIbHbLIX NMEePeMeHHbIX CW/, BO3AEWCTBYIOLMX Ha OCHOBa-
HWe pasuratens, W, Kak cfeAcTeue, BbICOKMM BubGpauusam ero kopnyca. Bubpauus mawwvH BO3BpaTHO-MOCTynaTeslbHoOro
[ecTBMS 06bIYHO BbICOKA, HO M3-3a €€ CU/IbHOM 3aBUCUMOCTU OT KOHCTPYKTMBHOMO WCMOSIHEHWS MallviHbl B Le/IoM Habno-
JaeTcs TeHAeHuus, 4To BMbpauua asuratesnieil BHYyTPEHHEro CropaHns B TeyeHue MX cpoka Cnyxbbl ocTaeTcs 6onee cta-
OGUbHO, YeM Y MalLVH BpaLlaTesibHOro AeicTBuS.

MapameTpbl BUOpauuu, onpegensiemble B COOTBETCTBMM C HACTOALMM CTaHAAPTOM, MO3BOAIOT AenaTb BblBOAbI O
TekylweM BMOPALMOHHOM COCTOSIHUWM 3niekTpoarperata v B3aMMHOM B/UAHWUM BMOpaUMKM €ro KOMMNOHEHTOB. B TO e Bpems
pe3ynbTatbl M3MepeHuii BubpaumMn He JaloT MHOpMALMIO O BO3HMKAIOLMX MEXaHUYECKUX HanpshKeHWsX BHYTPU cTaumo-
HapHbIX 1 ABWXKYLLMXCA YacTeil anekTpoarperaTos.

Kpome TOro, namepsiemble napameTpbl BUOPALMOHHOrO COCTOSHWS He MO3BOMSAT CyAuTb 06 YrIoBbIX W nocTyna-
TesNbHbIX KolebaHnsAX BaSI0NPOBOAA.

XoTs pe3ynbTaTbl U3MepeHuidi B1UbpaLum He NO3BOMSAKOT MOMYUYUTb NOMHOE MpeAcTasfieHne O AEeNCTBYIOWMX MeXaHu-
YecKUX HanpsKeHusX, OMnbIT MOKasblBaeT, YTO BUMOpALMOHHbIE Harpysku, MPUBOASALLME K MOBPEXAEHWI0 OCHOBHbIX Y3/10B
3M1eKTpoarperaToB, fiexar CYLLEeCTBEHHO Bbille MPUHATLIX B HACTOsLWEM cTaHaapTe 3a gonycTumble [cm. Tabnuuy C. 1 (npu-
noxeHve C)] Ha OCHOBe NMpaKTUK1 paboTbl C MallMHaMM AaHHOTO BUAaA.

B TO e Bpems npeBblleHNe AO0NYCTUMbIX 3HAYEHWUi MOXET BbI3BaTb MOBPEXAEHWE NPUCOEANHEHHbIX KOHCTPYKLWIA
3neKkTpoarperarta, yCTPOWCTB KOHTPO/ISA 1 yNpaBieHns 1 T.1.

UyBCTBUTENbHOCTb 3TUX 3/IEMEHTOB K BMOpaLMKU 3aBUCUT OT MX KOHCTPYKUMM K crocoba KpensneHus. Takum obpa-
30M, B OTAE/bHbIX C/y4Yasx MOryT BO3HUKHYTb Npo6nembl gaxe TorAa, Korja Bubpauusa nexut B guanasoHe A0nyCTUMbIX
3HaueHuii. 3TN NpobaemMbl AOMKHbI OblTb paspeLleHbl MPUHATUEM CrheunasibHbIX Mep (HanpuMmep, UCKIYEHWeM pe3oHaH-
CHbIX KonebaHuii NpUcoeanHEHHOR KOHCTPYKLMN).

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT 31349—2007

MpunoxeHve C
(pekomeHayemoe)

MpeaenbHble 3HaYeHWs1 NapameTpoB BUbGpaLmm

Tab6nnu ya Cl1l — Cpe,quKBa,qpaquHble 3Ha4YeHna CKOpoCTu, nepemMelleHna 1 yCKopeHus B|/|6pau,|/||/1 ANneKkTpoarpera-
TOB NepemMeHHOro Toka ¢ NnpMBo4oM OT ABUraTena BHYTPEeHHEero cropaHusa

HomuHanbHas Mepemelyennel* s, ., MM CKOpOCTb Vs, MM/C Yckopenuel* a, ., Mm/c2
BbIXOAHas
CkopocTb MOLLHOCTb
,D,BI/IFgTeJ'IFI, anekTpoarperara leHepatop?* FeHepatop?* leHepatop?*
MUH-L [sura- [sura- [sura-
2%'3% 2%'3% 2%13%
N Tene YpoBeHb | YpoBeHb Tene YpoBeHb | YpoBeHb Tenk YpoBeHb | YpoBeHb
KB m A83 kBT
1 2 1 2 1 2
Ot 2000 15nm 12 un — 1,11 1,27 — 70 80 — 44 50
0o 3600 MeHee | MeHee
50 u 40 mn — 0,8 0,95 — 50 60 — 31 38
MeHee | MeHee
Bonee | bonee — 0,644 0,84> — 404* 504* — 254* 314>
50 40
Ot 1300 10wun 8u — — — — — — — — —
0o 2000 MeHee | MeHee
OT1 10 OoT8 — 0,64 — — 40 — — 25 —
o 50 0o 40
Ot 50 Ot 40 — 04 0,48 — 25 30 — 16 19
[o 125 | po 100
OT 125 | OT 100 0,72 04 0,48 45 25 30 28 16 19
0o 250 | po 200
Bonee | Bonee 0,72 0,32 0,45 45 20 28 28 13 18
250 200
Ot 720 OT1 250 | OT 200 0,72 0,32 0,39 45 20 24 28 13 15
001300 | go 1250 | go 1000
Bonee | bonee 0,72 0,29 0,35 45 18 22 28 11 14
1250 1000
MeHee Bonee | bonee 0,72 0,24 0,32 45 15 20 28 9,5 13
720 1250 1000 (0,16)%) | (0,24)5* (10)>> (15)* (6,5)5> | (9,5)5>

1* 3HaYEeHUSA S, g U @,y MOJTYHEHBI HA OCHOBE V¢ MO CReAytowym hopMysiam:
Srms ~ 0,0159 v, .,
aT™ =0.628vTM _
s S

2* B c/lyyae CoeAvHeHWUs ABuUratenisi ¢ reHepatopom vepes3 (o/laHLEeBbIi WWUT pe3ynbTaThl U3MEpPEHUin B Touke 5
[cM. pucyHOK 1 a)] AO/MKHBI YA0BNETBOPSTL TPEGOBAHUAM K NPeAesibHO BUbpauumn ans reHepaTopos.

3* 3HaueHus, yCTaHOB/IEHHble ANA ABurateneli BHYTPEHHEro cropaHvisi, NPUMEHUMbI K ABWUraTeNsM BbIXOAHOI
MoLLHOCTbI0 6oniee 100 KBT. [ns aBurateneil MeHbLueli MOLWHOCTY TUMNWYHBLIX 3HAUEHWIA BUBPALIMK He CYLLECTBYET.

4* laHHbIEe 3HAYEeHUSA A0/DKHbI ObITb npegmMeToM cornalleHnsa mexay n3rotoButesieM 1 3akasvymkom.

5% 3HaueHus1, yKazaHHble B CKOGKax, MPUMEHSIIOT K reHepaTopam Ha eCTKOM 6eTOHHOM OCHOBaHuW. B aTom cny-
Yyae npefesnbHble 3HaYeHUs NPOAONbLHON BMOpaLuy B Toukax 7 1 8 Ha pucyHke 1 a) u b) Ao/MkHbI cocTasnsATb 50 % 3Ha-
YeHWUIA, yka3aHHbIX B CKOOKax).

6* Mpn HOMUHaTLHOM KO3hpumLMeHTe MoLHoCTH cos i, = 0,8.

MpumMeuaHune — KpvBble NpefenbHbIX 3HAUEHWIA ANsi CUHYCOMAAMbHOW BUGPaLMM B 3aBUCMMOCTM OT ee yvac-
TOTbI NOKa3aHbl Ha pucyHke C.1.
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MpuMepb! KPUBBIX NPeAenbHbIX 3HAYEHWI AaHbl 418 CyYas YACTO CUHYyCcOUAabHOV BUGpaLmum:

Kpusas a:
Kpusas b:

asuratens (cm. Tabnuuy C.1), v, = 45 mm/c.
reHepartop (cm. Tabnuuy C.1), v, = 20 Mm/c.

PucyHok C.1 — Mpumep: npefesbHble 3HaYeHust 471 CUHYCOMAA/IbHOI BUGpaLmm
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MpunoxeHve D
(pekomeHayemoe)

dopma NpoToKoNa N3MepeHnin

D.1 O6uwwme cBefeHnsA
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KomnaHusi,npoBoAsLLan U3mMepeHus:
[MpoTokon Ne

Jarta:

3akasuuk:

CBefieHusa 0 ABurartesnie v reHepartope anekrpoarperata

[AsuraTtens

FeHepaTop

N3rotoButenb

Mogenb

CepuiiHblii Homep

HomuHanbHasA MOLLHOCTb

KBT:

kB m A: cos ¢ =

HomuHanbHasi cKopocTb (YacToTa BpaLLeHust)

MWUHL:

MUHL: Ty

KOHCTPYKTMBHOE UCMONHEHNE

O OpHopAAHbIN
O V-o6pasHsblit

O IMB20Y O IM B5
O IM B14 fpyran

MpaAmoe

dnacTnyHas mydta

O IMB3
Yucno LWINHAPOB: NOALUNMHUKOB:
Tun [IByXTaKTHbI O CUWHXPOHHbIN
UeTbIpexTakTHbIi O ACUHXPOHHbIN
CoegviHeHue MydTa ¢ rmékum AUCKOMm

1> YcnoBHble 0603HaveHns no kogy IM (TOCT 2479—79, npunoxexue 3).

D.2 CBefieHNs1 O KOHCTPYKLUMN

YepTex ocHoBaHUA
No
OpraHu3auus, ocyLLecTBSABLIAA MOHTaX

[JaHHble 0 KOMMOHOBKE ABUraTeNsi 1 reHepaTopa

n Mbl (Npwy
KpenneHve asuratensa| KpenneHve reHeparopa OcHoBaHue o oathov?qmm)( P dnaHueBoe coeguHeHNe
0O XecTkoe O XecTkoe 0O XKecTtkoe O XecTkaa O Ectb
O Ynpyroe O Ynpyroe O MNopatnueoe O Ynpyras OHert
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D.3 Toukn n3mepeHunii

Ha HOApO6HOM yepTexxe ykasblBaoT TOUKN M3MepeHVII7I n nx 4mcno I'IO,EI,O6HO TOMY, KaK 3TO NoKa3aHOo Ha puUCyHke 1.
JononHnTeNbHbIE TOYKM MsmepeHmﬁ OOJDKHbI 6bITb nocnepnoBartesibHO NPOHYyMepOoBaHbl U OTO6pa)KeHbI Ha yepTexe.

D.4 Pe3ynbTaTbl U3MepeHunii

K npoTtokony npunaratoT pacnedyaTku pe3y/bTaToB, guarpamMmbl, CeKTpbl U T.0.

M3mepuTenbHas annapartypa

Bug annapaTypbl M3rotoButenb Mogenb MpumeyaHuna

AaTumk

M3mepuTenbHblil npuéop

YCTPOIACTBO perncrTpaumm AaHHbIX

CpefcTBa KaniMbpoBkm

MpunmeuvaHune — TepmuHbl no FTOCT NCO 2954—97.

CBefeHus 06 n3MepuTesibHol annapaType

KpenneHve gatunka Buépaummn O pe3b60BOe [ yaepxumBaeTcs BPYUHY0 [ Ha ket [ Ha MarHuTte
MN3mepsiemasn BennuvHa 0 nepemeLLleHve O cKOpoCTb O yckopeHue
Pervctpupyemas senmunHa O nepemeLLleHvie O CKOPOCTb O yckopeHue
[JnanasoH n3mepenuii amnauTyga: yacroTa:

Monoca aHanusa (hnnbTP) JINHENHbIA AnanasoH: rosnoca 4acTorT:

HacTpoliku ycTpoiicTea peructpaumm (koathnLMEeHT YCUIEHNS, CKOPOCTb [BWXEHUS 3aniCblBatoLLEero yCTpoicTea v
apP-):

MpumevyaHuna:

10
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PesynbTathl u3mepeHuii

MouHocTb, KBT: Temnepartypa okpyxaroLero so3gyxa, °C:

CkopoCTb, MUHL: Mapka Tonnmsa:

CpepHekBagpaTuyHble 3Ha4YeHus!l napameTpos B AnanasoHe yacToT oT 2 Ao 300 Iy, B HanpasneHmax

Toukn Mpume-
o NPoOAO/ILHOM (X) nonepeyHom (y) BEPTUKa/IbHOM (2)
n3MepeHui YyaHus

S, wm v, MM/C a, m/c2 S, um v, MM/C a, m/c2 S, um v, MM/C a, m/c2

1) i3aMepEeHHbIe UN paccuUMTaHHbIe.

MpunoxeHve E
(cnpaBo4HOe)

lNepeyeHb TEXHUYECKUX OTK/IOHEHW HacTodAwero ctaHgapta oT npuMeHeHHOro mexxayHapogHoro

ctaHgapTta MCO 8528-9:1995
Ta6bnuua E.1

Paspgen, nogpasgen,
NYHKT, NOAMYHKT, Mogaundpukaums
Tabnvua, NpuaoxeHue

2 Hopmatms- JononHeH ccbinkoit Ha TOCT NCO 2954—97 «Bubpauus malimH ¢ BO3BPAaTHO-NocTynare/lb-
Hble CCbI/IKN HbIM 1 BpallaTtesibHbIM ABMKEeHWEM. TpeboBaHUs K CpeAcTBam N3MepPeHUii».

Ccbinka Ha MICO 2041:1990 «Bubpauus v ygap. TepMyHbl U OnpefeneHnsi» 3aMeHeHa CCbin-
Kol Ha TOCT 24346—801> «Bubpauus. TepMuUHbI 1 oNpeaeneHuns».

Ccbinika Ha WNCO 5348:1987 «Bubpauma n ypap. MexaHuueckoe KpenseHve akcenepomert-
poB» 3ameHeHa ccbiikoit Ha TOCT NCO 5348—20021> «Bubpauus u ygap. MexaHnyeckoe kpen-
NIeHNe akcenepoMeTpoB».

Ccbinika Ha NICO 8528-5:1993 «3nekTpoarperarbl reHepartopHble NepemMeHHOro Toka ¢ npuBo-
[OM OT ABurateneil BHyTpeHHero cropaHus. Yactb 5. FeHepaTopHble arperatbi» UCKoYeHa.

Ccbinka Ha M3K 34-7:1992 «MalunHbl anekTpuyeckue spallawolimecs. Yacte 7. Knaccudwm-
Kauus TUMOB KOHCTPYKUMIA WM MOHTaXHbIX YCTpOWCTB (kog IM)» 3aMeHeHa CCbIIKOM Ha
FOCT 2479—791) «MalunHbl 3M1EKTpUYeckme BpallatoLimecs. YCoBHble 0603HAYEHNS KOHCTPYK-
TUBHbIX UCMOTHEHWIA NO CNOCO6Y MOHTaXa»

7 Cpepctsa Us- TekcT «/3meputenbHas cucTema [o/kHa obecneumsaTb MOJyYeHUe CcpefHeKBagpaTUyHbIX
MepeHuit 3HaueHuli nepemeLLeHns, CKOPOCTU 1 YCKOpeHus B AnanasoHe oT 10 Ao 1000 i, ¢ TOYHOCTbIo

+10
+10 % v B gnanasoHe oT 2 Ao 10 'y ¢ TouHocTbio () %. Bee Tpu napameTtpa (nepemelleHuve,

CKOPOCTb U YCKOPeHue) MOryT 6bITb NOoJyyeHbl B pesynbrate 06paboTku curHana ¢ OgHOro garum-
Ka BMOpauun C ero nocriefyrLlwmum MHTerpupoBaHnem (guddepeHupoBaHmem) npy ycrioBun, 4To
3TO He yXyAWWT TOYHOCTb M3MEpEeHWii.» 3aMeHeH Ha cnefylowuin: «M3meputensHas cuctema
[o/mkHa obecneumBaTtb MOJSlyYeHWE CpeAHEeKBaApPaTUYHbIX 3HAYEHWA MepemeLLeHuns, CKOpoCTU U
YCKOpeHVsl B AuanasoHe 4acTtoT uamepeHuit ot 2 go 1000 u. YacTtoTHas xapakrepucTuka usme-
puUTENbHON Lenu Ao/bkHa ObiTb paBHa eauHuue (C yvyeTom koadpdmumeHTa npeobpasoBaHus, U3-
MepsemMoro Ha kaimbpoBoyHoit yacToTe 80 'Ly BO BCeM fuanas3oHe 4acToT U3MePEeHWii ¢

+10
[OMYyCTUMbIMK OTK/IOHEeHUAMU + 10 % B AnanasoHe yacTtoT ot 10 go 1000 Ny n () % B gnana-
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FOCT 31349—2007

OkoHuyaHve Tabnuubl E. 1

Pa3pen, nogpasgen,
MYHKT, NOAMYHKT,

Mogndmkaums
Tabnvua, NpuaoxeHue

7 Cpepctsa uU3-

30He yacToT oT 2 o 10 I'u. Bce Tpy napameTpa (nepemeLleHne, CKOpoCTb U YCKOPEHNE) MOryT
MepeHuit

ObITb NOMYyYeHbI B pe3ybTaTe 06paboTkM cUrHasia ¢ 04HOro AaTyuka Bubpaumu ¢ ero nocnesy-
IOLLIMM MHTErprpoBaHueM (auddpepeHumMpoBaHmem) Npy yCaoBmMK, YTO 3TO HE YXYALUUT TOYHOCTb
n3mepeHuit. Jpyrne Tpe6oBaHua K cpeacTeam nsmepeHuin — no FOCT NCO 2954.»

10 OueHka pe- WcknioueH nocnegHwii absau; «B n060M criyyae W3roToBUTENb 3/leKTpoarperata HeceT 06-

3yNbTaToB  U3Me- | LUyl OTBETCTBEHHOCTb 3a HaAeXHOCTb paboTbl BCeX ero KommnoHeHToB (cm. MCO 8528-5:1993,
peHui nyHkT 15.10).»

Bubnuorpadus CTPYKTYPHbIA 91EMEHT UCK/THOYEH

1> CreneHb cooTtBeTCcTBMA — NEQ.

YK 534.322.3.08:006.354 MKC 17.160 E62

27.020
29.160.40

KnioueBble C/i0Ba: a/1eKTpoarperaTbl reHepaTopHble, ABUraTenIn BHYTPEHHEro CropaHusi, BuGpauus, mamepe-
HUS1, OLleHKa BMOPALIMOHHOIO COCTOSIHUS

Pepaktop J1.B. AdpaHaceHko
TexHuueckuii pegaktop B.H. MNpycakosa
KoppekTtop E.A. AynbHeBa
KomnbloTepHas Bepctka J1.A. Kpyrosoii

CpaHo B Habop 21.02.2008. NognucaHo B nevatb 14.03.2008. dopmat 60x84". Bymara othceTHasd. MapHuTypa Aprasi.
Meuyatb odhceTHadA. Yen. ney. n. 1,86. Yu.-u3a. n. 1,40. Tupax 186 ak3. 3ak. 239.
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