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Mpeancnosue

Llenn n npuHumnel ctaHgapTm3aumn B Poccuiickoih ®egepaunn ycTaHoBNeHbl PefepasibHbIM 3aKOHOM
0T 27 gekabps 2002 r. N» 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnna npuMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CrtaHgapTusauusa B Poccuiickoli ®eaepaumu.
OCHOBHbIE MONOXEHNA»

CsefieHVs 0 cTaHgapTe

1 NOArOTOB/IEH ABTOHOMHOW HEKOMMEpPYECKOl opraHm3auneii «Hay4yHo-nccneaoBaresibCKkuil LeHTp
KOHTPONSA Y ANArHOCTUKN TEXHUYeckux cuctem» (AHO «HWL, K[») Ha ocHOBe CO6CTBEHHOIO ayTEHTUYHOrO ne-
pesofa cTaHAapTa, yKa3aHHOro B NyHkte 4

2 BHECEH TexHuuyeckum KomMmMTeTOM Mo cTaHgapTusauun TK 183 «Bubpauusa n ygap»

3 YTBEPX/EH V1 BBEJEH B IENCTBUE Mpukasom degepanbHOro areHTCTBa rno TeXHUYecKomy pe-
ryinpoBaHuio n metposnorum ot 15 gekabpsa 2009 r. No 866-cT

4 HacToAwuii cTaHaapT SBASeTc MOANMULMPOBAHHLIM MO OTHOLLEHWIO K MEXAYHapoAHOMY CcTaHaap-
Ty NCO 9611:1996 «AkycTuka. OnucaHme NCTOYHUKOB BMOpaLMM C TOYKM 3peHUss nocreayoLwero 38yKOBOro
N3Ny4YeHns yepes NpPUCOeSUHEHHbIe KOHCTPYKUMU. M3MepeHns CKOpOCTM B TOYKax yCTaHOBKM MalUWHbl Ha
ynpyrue nsonatopbi» (ISO 9611:1996 «Acoustics — Characterization of sources of structure-bom sound with
respect to sound radiation from connected structures — Measurements of velocity at the contact points of
machinery when resiliently mounted») nyTem BHeCEHUSA TEXHUYECKUX OTK/TOHEHWIA, 06 BSCHEHNE KOTOPbLIX NpU-
BE/leHO BO BBEAEHUM K HACTOALLEeMY CTaHAapTy.

HaumeHoBaHWe HacTosLero ctaHgapTa M3MEHEeHO OTHOCUTENIbHO HAVMEHOBAaHWS YKa3aHHOro Mexay-
HapoHoro ctaHfapTa Ana npuseneHuns B cootseTcTBne ¢ FOCT P 1.5—2004 (nogpasgen 3.5)

5 BBEJEH BMNEPBbIE

MHdopmaumsa 06 nsMeHeHnaX K HacToalemMy cTaHaap Ty Ny61ukyeTCs B eXerofHo n3fasaeMoM yka-
3aTene «HaunoHanbHble CTaHAapTbi», 8 TEKCT U3MEHEHWI 1 MONPaBOK — B @XKEMECAYHO 134aBaeMblX NH-
hopMaLnOoHHbIX Yka3aTenax «HaunoHanbHble CTaHaapTbi». B ciyyae nepecmoTpa (3aMeHbl) UM OTMeHbI
HacTosLero cTraHjapTa cCooTBeTCTBYylllee yBefloMneHne byfeT onybMKoBaHO B eXXeMeCAYHOo n3faBa-
eMOM MHhopMaLUnOHHOM yKaszaTene «HaunoHabHble cTaHAapThi». CooOTBETCTBYWAaA UHdopmalus,
yBefloM/IeHNEe N TEeKCTbl pa3MeLLanTCcs TaKke B MHPOPMaLVOHHON cucTeme o6Lero nosib30BaHna — Ha
othuumnancHom caiTe ®efepanbHOro areHTCTBa N0 TEXHWYECKOMY PerynvupoBaHiio U MeTposiornm B
ceTn VIHTepHeT

© CrtaHgapTuHdgopm. 2010

HacToswuii cTaHAapT He MOXET GbITb MOMHOCTbLIO UM YACTUYHO BOCNPOU3BEEH, TPaXXMPOBaH U pac-
MPOCTPaHEH B kayecTBe OhMLManbHOMO U3fanns 6e3 paspelleHus defepasibHOro areHTCTBa No TeEXHNYEeCKo-
My perysiMpoBaHuio U1 MeTposIoriun
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BeeneHve

MalumHbl, ncnonb3yemble Ha NPOW3BOACTBE, ABMAIOTCA UCTOYHWKOM BUGpaLMK, KoTopas, pacnpocTpaHs-
AICb MO KOHCTPYKLUWU 34aHuUs, BO3AeNCcTBYeT Ha paboTHNKOB NPOM3BOACTBA, ApYyrve MalluHbl 1 060py0BaHue,
camo 3aaHve. [ipyrum HexenartenbHbiM 3hhekToM, MOPOXAEHHBIM pacnpocTpaHsioLLeics Bubpaumeii, asnset-
CS LLYM. U3/yYeHHbI BUOPUPYIOLLMMU 3/1IEMEHTaMN KOHCTPYKLUMWU. PUCK, CBA3aHHBIV C BpefHbIM BO3AeACTBUEM
BMGpaLuy MaluvH, TpebyeT COOTBETCTBYIOLLEN OLeHKU. To3TOMY B Lensix obecneyeHns BmbpauuoHHoli 6e30-
NacHOCTU MPYMEHEHUA MaLLUWH OT U3roTOBUTENEN TPeOYIOT ykasaTb UX BUGPALVIOHHYIO aKTUBHOCTD.

[na Bceobbemnioweli 1 TOYHON XapakTepuUCTUKN UCTOYHMKA PAacMpOCTPaHAIOWERCAa MO KOHCTPYKLMK
BMOGpPaLMM HEOBXOAMMO GOMNbLIOE YNC/I0 U3MEPEHUIA, YTO caenano 6bl Nnpoueaypy 3anaBfeHns BUGpaLnoHHO
aKTMBHOCTM MalUVHbI CAVLLIKOM JOporocTosiweii. HacToswmin ctaHgapT AaeT HeKOTopoe KOMNPOMMUCCHOE pe-
LeHVe. N03BO/IAOLLEE YNPOCTUTL NpoLeAypY N3MEPEHWIA 3a CHET HEKOTOPOI NOTepy TOYHOCTU M YHUBEpCaslb-
HOCTU MeToAa. YNpOLLEeHHOe onucaHue AonycTMMO A8 MalluH, yA0BAETBOPSAIOWMX CleAYOLUM YCIOBUAM:

a) coefMHeHVs MallWHbI C YNpYrMMy N30/19TOpaMm MOXHO paccMaTpuBaTth Kak TOYEYHbIE;

b) M30MATOPbI HarpyXXeHbl ONopamy MaluviHbl, UMELLVMMN CYLLeCTBEHHO MEHbLUYI BXOAHYIO NOABUX-
HOCTb N0 BCEM Hanpas/IeHUAM [BUMKEHUS.

Mpn BbINONHEHWUN AAHHbIX YCMOBUIA BO3OYXAeHNe U30NSTOPOB BubGpauveid, NpoM3BoAMMON MaLUNHON,
MOXHO paccMaTpuBaTth Kak YACTO KNHeMaTMyeckoe B LUMPOKOM Auanas3oHe XxapakTepucTuK U3onsTopos. 3T0
No3BOJISIET XapakTepn3oBaTb MaLUMHY Kak UCTOYHMK BUGpaLuy no pesynbraTaM n3mMepeHuin Bubpaummn Ha ee
oropax.

HacToAwwii ctaHfapT ycTaHasnnsaeT 06Live NPpUHL UMbl U3MepeHnii BubpawLum Ha onopax MallmnH, ycTa-
HOBJ/IEHHbIX Ha M307ATOPbI. [1NA MalnH KOHKPETHbIX BUAOB Ha OCHOBE HAaCTOALLEro ctaHgapta MoryT 6biTb
pa3paboTaHbl COOTBETCTBYIOLLME NCNbITATE/bHbIE KOAbI N0 BUGpaL K.

Mo cpaBHEHWMO C NPUMEHEHHBIM MeXAyHapoAHbIM cTaHAapToM MCO 9611:1996 B TEKCT HacToALWEro
cTaHAapTa BHeCeHbl cnefyowme n3MeHeHns:

- UCKNIOYEHO AeneHne pasgena 1 Ha nogpasgensi;

- 0 BCEMY TEKCTY npefcTas/ieHne pe3ynbTaToB U3MEPEHU B OTHOCUTEbHbIX BeNnunHax (ab) 3ameHe-
HO npeAacTaBneHeM B abCOMOTHLIX BENNUYNHAX, B CBA3M C YOM U3 pa3gena 3 UCKIYeHbl TEpMUHOOTMYeckme
cTaTbh «3.5 ypoBeHb CKOPOCTU NOCTYNaTe/IbHOTO ABUMXEHUSI» U «3.6 YPOBEHb CKOPOCTM YI/TIOBOTO ABMXEHUS.
Co0TBETCTBYOLWMUM 06pa3oM M3MEHEHa Hymepauus TepMUHOB pasfena 3. Pasgen fONosHEH TePMUHONOIN-
YeCKMMU CTaTbsIMU, BblAENEHHBIMU MYTEM 3aK/THOYEHNSA B PAMKU U3 TOHKMUX NINHWIA;

- CCbINIOYHbIE MeXAyHapoAHble CTaHAapTbl 3aMeHEeHbl COOTBETCTBYHOLMMU MeXrocyfapCTBEHHbIMU
cTaHgapTaMu U HauuoHabHbIM CTaHfapTom Poccuiickoii Pepepauun, BblgeNeHHbIMA KyPCUBOM;

- pasgen 2 ponosHeH F'OCT P UCO 5725-2:

- N3 CTPYKTYPHOro anemeHTa brubnuorpadus ncknveHbl JOKYMEHTbI, HAa KOTOpble HET CCbINIOK B TEKCTe
cTaHgapTa.
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(NCO 9611:1996)

HAUWOHANBbHBLIN CTAHOAPT POCCWUMNCKOW GELEPALUMN

Bubpauus

W3MEPEHWS BUBPALMN, MEPEAABAEMON MALLVHOW
YEPES YIMNPYIMNE N3OATOPbI

O6uwue TpeboBaHMSA

Vibration. Measurement of vibration transferred mto reslbent isolators.
General requirements

[ata eBegeHns — 2011—01—01

1 O6nacTb NpUMeHeHUsn

Hactoswwmin ctaHfapT ycTaHaBMBaeT YNPOLEHHbIi MeTOA ON1caHns BUOPaLMOHHON akTMBHOCTY Ma-
LUMHbLI. NepealoLLeil BUbpaLmio CBOUX ONop Yyepes ynpyrve n3onatopsbl.

MeToA NPUMEHSIOT NPU BbINOMHEHNUN CNeaytoLmnX YCNOBWIA:

- BU6paLMio MallnHbl MOXHO CYMTaTb CTaLMOHAPHOM:

- 06/1acTV KOHTaKTa Onop MallviHbl C U30/19TOPaMn MOXHO CUMTaTb TOYEYHbIMY;

- BXOAHasa NOABMXHOCTb ONOP MalluHbl B 06/1aCTW KOHTaKTa C M3019T0paMn MHOTO MeHbLUe BXOAHONA
NOABWKHOCTY N30MATOPOB A1 BCEX HANPaBNeHWI ABWKXEHNS;

- U30/1ATOPbI YCTAHOB/IEHbI HA XXE€CTKOM W MacCYBHOM OCHOBaHWUU (PyHAaMeHTe).

Mpy BbINO/THEHWMN YKa3aHHbIX YCNOBUIA BO3OYXAeHNe, nepejaBaeMoe MallMHOW Ha U30/ATOPbl, MOXHO
paccmaTpmBaTb Kak KMHemartuyeckoe, T. €. AN ONMCaHNSA BUOPALMOHHOW aKTMBHOCTY MalUMHbl JOCTATOYHO
n3MepuTb BUOGPaLMio ee onop, Hanpumep, CKOPOCTb.

PesynbTaTbl U3MepeHWii, BbINOHEHHbIX B COOTBETCTBMM C HACTOALLMM CTaHAAPTOM, MO3BOAIOT:

- KOHTPO/IMPOBAaTb COOTBETCTBME MALLUMH TPE6OBAHMAM K UX BUOPALIMOHHO aKTUBHOCTMY;

- CpaBHMBaTb BUOPALMOHHYI0 aKTMBHOCTb MallWH OIHOTO Buaa u pasmepa.

- MONy4YnNTb AaHHble ANA pacyeTa Bubpauun, nepefaBaemoli MallnHOW Yepes ynpyrme n3onatopbl.

MeTog, usmepeHuii NPUMEHSIOT B OrpaHMYeHHOM ArMana30oHe YacToT, HWXHASA rpaHnLa  KOTOporo onpe-
AensieTcsl ycnoBrem KMHeMaTn4ecKoro xapakrepa Bo3byxpaeHns konebaHuid, koraa Ha Bubpawmio onop MaLiu-
Hbl HE OKa3blBalOT CYLLECTBEHHOrO B/NSIHUA CBOWCTBA M30/1ATOPa W €ro OCHOBaHWUA (CM. npunoxenue A), a
BEPXHSAA rpaHuua f2— ycnoBmem TOUEYHOrO KOHTakTa omnopbl C M30/1ATOPOM (CM. NpunoxeHve B).

MpumevaHuns

1 [1ns 60NbWMHCTBA MaLUUH MOXHO Nofo6paTh N3015TOPLI, 06ecneumBaloLLne 3HaUEHNE HKHEN rpaHnLbl Avana-
30Ha yacToT (y B uHTepsane oT 20 go 40 Iy,

2 KOHCTpYKUMS onop 60/bLWMHCTBA MALLWMH TAKOBa, YTO BEPXHSS rpaHuLa fuana3oHa 4acToT UBMEPEHUA  NeXUT B
WHTepsasie oT 140 4 kru,

HacTosAwwmii cTaHfapT pacnpocTpaHAaeTca Ha usMepeHve Bubpauuy no BCeM LLECTH CTeneHsam cBob6oapbl,
XOTS A1 MHOTMX MaLUVH MOXHO OFPaHnYnTbCA U3MEPEHNAMN B MEHbLLEM YMC/e HanpaBieHnil nocTynaresib-
HOli 1 yrnoBoi BUGpaLmmn (cM. npunoxeHue F).

XOoTS HaCTOAWMIA CTaHfapT ycTaHaBNMBaeT MeTof M3MEPEHWI Ha onopax MaliuH, ero MOXHO npume-
HATb TakKe AN8 U3MEepPeHWin B APYrMx TOUKax KOHTakTa MallWHbl C MPUCOEAMHEHHBIMU KOHCTPYKUUSMU, TAe
BMOpauua nepefaeTtcs Yepes ynpyrme coefuHeHus (Hanpumep, Yepes rubkuii Ban auraTens waum ruokue
BCTaBkM B Tpy6onpoBoge). B aTom cnyuyae fosmkeH 6biTb onpefeneH AgnanasoH 4actoT NpUMeHeHns metoa
(/,, f2) B coOOTBETCTBUM C pEKOMEHAALMAMY NMPUNOXEHNA A 1 B.

M3paHne oduymnanbHoe
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2 HopmaTuBHBbIE CCbIIKU

B HacTosiLlem cTaHjapTe UCMNoNb30BaHbl HOPMATVBHbIE CCbIIKU Ha cnefytoLne cTaHaapTbl:

FOCT P NCO 5725-2—2002 TOYHOCTb (NPaBu/IbHOCTb U NPELN3NOHHOCTb) METO0B N pe3y/ibTaToB 13-
mMepeHuii. YacTb 2. OCHOBHOI MeToA onpegefneHnss NoBTOPSEMOCTM U BOCMPOU3BOAUMOCTY CTaH4apTHOrO
mMeTofa namepeHuii (MCO 5725-2:1994. HOT)

FOCT P 53188.1—2008 LUymomepbl. YacTb 1. TexHuyeckue TpeboBaHusa (M3K 61672:2002 «3nek-
TpoakycTuka. Llymomepbl. YacTb 1. TexHuuyeckvue TpeboBaHusa». MOD)

FOCT WNCO 5348—2002 Bubpauua un ypap. MexaHuyeckoe KpenseHue akcesnepomMeTpos
(NCO 5348:1998. HOT)

FOCT 17168—82 ®unbTpbl 3N1EKTPOHHbIE OKTaBHble U TpeTboKTaBHble. ObLmne TexHuyeckne TpeboBa-
HMUA 1 MeToabl ucnbiTaHuini (M3K 61260:1995 «3nekTpoakycTuka. ®uabTpbl C MOJOCON NponyckaHus B
OKTaBy M fonn okTasbl». NEQ)

MpumeuaHune — Mpu NONb30BAHNM HACTOALMM CTAaHAAPTOM Lies1ecoo06pa3Ho NPOBEPUTL AeACTBME CCbINOY-
HbIX CTaH4apToB a WHMOpPMaUWOHHONM cucTemMe o6LWero nosab30BaHUSA — Ha odmumanbHoOM caliTe ®epepasbHOro
areHTCcTBa Nno TEXHUYECKOMY PeryiupoBaHnio N MeTposiornn B cetu VIHTEpPHET NN NO eXerogHo nsgasaeMomy VIHd)OpMa-
LUVWOHHOMY yKa3aTesito «HaLl,VIOHaﬂbele CTaHOapTbl», KOTOprVI OI'Iy6}'IVIKOBaH Nno COCTOSAHMNIO Ha 1 AHBapA TeKyuwiero roga, n
Nno COOTBETCTBYHLWUM eXemMeCAYHO n3gaBaeMblM VIHd)OpMaLI,MOHHbIM yKkasatensam, OﬂyﬁﬂMKOBaHHbIM B Tekyuwiem roay.
Ecnun ccblNOYHBbIN CTaHOapT 3aMeHeH (I/ISMEHEH), TO NPU NONIb30BaHUN HACTOAWMM CTaHAapTOM cnefyet PykoBOACTBO-
BaTbCA 3aMeHALWNM (VI3M8H€HHbIM) cTaHgapTom. Ecnun CCbI/TOYHbIN CTaHOapT OTMEHeH 6e3 3aMeHbl, TO NONI0XEHNE, B KO-
TOPOM [aHa CCblsika Ha HEero, NPYMeHsIeTCs B YacTu, He 3aTparmBarolLeli 3Ty CCbIKy.

3 TepmuHbI 1 onpeaeneHns

B HacTosieM cTaHAapTe NpPYMEHeHbI Crieaytolime TEPMUHbI C COOTBETCTBYIOLMMY ONpeAeneHnsMu:

3.1 ob6nacTb KOHTakTa (contact area): O6nacTb, Yepe3 KOTOpPyto BUbpauus nepegaeTcs oT MallUHbI B
NPUCOEUHEHHbIE KOHCTPYKLMMN.

3.2 Touka KoHTakTa (connecting point): O6nacTb KOHTaKkTa MallVHbl C U301STOPOM.

3.3 TouYeuHbIil LICTOYHUK BUGpaumu (structure-borne sound point source): O6nacTb KOHTakTa, BUGpU-
pyloLias kak TBepAoe Teno.

3.4 cTaHfapTHOe OTK/I0HEeHMe noBTopsieMocTu (repeatability standard deviation) ct,: CTaHgapTHOe

OTK/IOHEHME pe3y/bTaToB U3MepPeHUi, NOMyHEHHbIX B YC/I0BUAX NOBTOPAEMOCTH.
(FOCT P NCO 5725-1—2002. ctatba 3.15]

MpumeyaHne — [laHHas BefMuMHA SBNSIETCS Mepoil pas3dpoca pesynbTaToB U3MepeHWii, BbIMOJHEHHbIX B
YCNOBUSAX NOBTOPSIEMOCTH.

3.5 ycnosusa nostopsAemMocTu (repeatability conditions): Ycnosus, npu KoTopbiX He3aBuUCUMble pe-
3ynbTaTbl U3MEPEHWU (MW UCNbITAHWIA) MONYYATCA OAHUM U TEM e METOLO0M Ha MAEHTUYHbIX 06bekTax nc-
MbITAHWIA. B OZHOI 1 TO Xe nabopaTopun, OAHUM U TEM Xe onepaTopoM C UCMO/b30BaHNEM OAHOMO ¥ TOT0 Xe
060pyaoBaHus, B npegenax KOPOTKOro NPOMeXyTKa BPeMeH!.

(FOCT P NCO 5725-1—2002, ctaTtbsa 3.14]

3.6 cTaHgapTHOe OTKNOHeHMe BocnpoussoammocTu (reproducibility standard deviation) < CTtaH-
[apTHOe OTK/IOHEHUE pe3y/ibTaToB U3MEPEHUIA, NMOSTYYEHHbIX B YC/IOBUSIX BOCNPOM3BOANMOCTH.
(FTOCT P NCO 5725-1—2002, cTtaTtbs 3.19]

MpumeyvyaHune — JaHHas BeNMYMHA ABNSETCS Mepoii paccesHUs pesynbTaToB U3MEPEHWA, BbIMOSIHEHHbIX B
YCNOBUSIX BOCNPON3BOAVMOCTH.

3.7 ycnoBus BocnpoussogumocTtn (reproducibility conditions). Ycnosusi, npy KOTOpbIX pe3yfbTatsl
n3MepeHnit (MM UcnbITaHWit) NoNyYaT OAHUM U TEM Xe MEeTOA0M, Ha MAEHTUYHBIX 06beKTax UCMbITAHUIA, B
pasHbix nabopaTtopusix, pasHbIMU onepaTopamMm, ¢ UCNOSb30BaHNEM Pa3/IMYHOT0 060pYyA0BaHUS.

(FOCT P NCO 5725-1—2002. ctaTtbs 3.18]
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4 3mepsiemMble BeTNYUHBI

M3mepsiemMoii BeNMUMHOI SIBNSIeTCS CKOPOCTb BUGpaumu. Pe3ynbTaThbl M3MmepeHuii npeAcTaBnsoT B BUje
TPETbOKTaBHbIX CMIEKTPOB CKOPOCTY A/1s1 TPEX NOCTYNaTeNbHbIX Y TPEX Yr/I0BbIX ABUXEHUI BO B3aWMHO nep-
NEeHAVKYNSPHbLIX HAMPaBIeHUAX Ha KaXaoi onope MallnHbl.

5 WcnbiTatenbHas yctaHOBKa

5.1 MecTo ncnbiTaHWii n poHoBass BUGpaLums

MaLluvHy ycTaHaB/IMBalT Ha N301aTopbl No 5.2. [1ns HopManbHol paboTbl MalLnHbI B MpoLecce UcnbiTa-
HW1 MOXeT nNoTpeboBaTbCA ee coeAVHeHNe C APYTMMU KOHCTPYKUuamK (cM. 5.3). UcnbiTaTenbHas yctaHoBKa
(cM. pucyHok 1) MoXeT 6bITb pasmelleHa B I060M MecTe, HanpuMep, B LLIEXOBOM NOMELLLEHUN 3aBOa-U3roTo-
BUTENA. Ha UCMbITATeNIbHOM CTeH/e, B 1abopartopun (ecnv TaMm ecTb YCNOBUSA AN151 ee pasMeLleHns), Ha MecTe
akcnayaTauun MaluHel. PoHoBas Bubpauus, HaBefeHHas CTOPOHHUMWU UCTOYHUKAMMW, B TOUKaX U3MepPeHuit
[omkHa 6bITb, N0 MeHbLel Mepe, Ha 10 Ab Huxe BMGpaL MK, NPOM3BOAVMMON NCNLITYEMOW MallMHOi. Ha pe-
3ynbTaTbl U3MEPEHUI HE [O/MKEH TaKXe 0Ka3blBaTb BANAHME aKyCTUYECKWIA LWyM, U3nyyaemblii paboTatoLueii
MallnHol (cMm. npuioxexue D).

MpumeuyaHune— VcnbiTaHNA ManbiX MaLNH XECTKON KOHCTPYKLMKN (Hanpumep, anekTpoasuraTeneil MoLwHoc-
Tbto 40 10 KBT) MOXHO NPOBOANTL, NOABECUB MX TakK. YUTOObI MallHa MOr1a HOpMasabHO paboTaTb, a ee onopbl He UCMbITbI-
BasIn MeXaHNYEeCKNX Harpysok. 3T0 NO3BONAET CHU3UTL rpaHunuy I, AnanasoHa 4acToT NPUMEHEeHUA MmeToga VI3MepeHVIf/'I Ao
OYeHb MasblX 3HaYEHUiA.

1— (byHAaMeHT: 2 — ucnbiTyemMas mMalunHa: 3 — nojcoefuHeHHblit Tpy6onposoa (cm S.33
4 — paTunku Bu6pauun. 5 — onopa, 6 — nsonAToOp

PucyHok 1 — WcnbiTatenbHas ycTaHoBKa

5.2 W3onaTtopbl n doyHOaMEHT

M3onsaTopbl fOMKHLI NPeACTaBNsATL CO60I ynpyrie KOHCTPYKLMMU, CocoGHbIe NoAAepXunBaTb MalluHy
4nsi o6ecneyeHnsi HOpMasbHbIX YC10BUI ee pa6oThbl. luHamMmmyeckne cBOWCTBa M30/1siTOpa JO/MKHbI 06ecneyn-
BaTb JOCTATOYHO HU3KOE 3HAUYEHME YacToThbl /, (CM. pasgen 7 u NpuioxeHue A) 1, Kpome TOro, He A0NyCcKaTh
nepefaun Ha PyHAAMEHT 3HAUUTENbHOM BUGPALMOHHOW MOLLHOCTU Ha YacToTax Bhbilwe /j.

M3onsiTop ycTaHaBAMBAT Ha (PyHAAMEHT C MasibiM 3HaYeHUeM BXOAHOW NOABUXHOCTY.

NMpumeyaHune — Tpe6GoBaHUA HACTOALLErO NoApasgena MoryT 6biTb HAUMYULWUM 06pa3oM peanu3oBaHbl Npu-
MEHEHUEM MSITKUX PE3NHOBBIX N30/IATOPOB W/ MHEBMOMPYXUH. [OMyCTUMO MCMO/Ib30BaHNE TakKe METa/lIMYeCKUX amop-
TN3ATOPOB C PE3MHOBLIMU BCTaBKaMM a 06/1aCTW KOHTaKTa C OMOpoi MaluHbl. [lononHUTENbHAS UHOpMaLMs O BbiGope
130/IATOPOB NpUBEAEHa B NpUIoxeHun G.

YcTaHoBOUHblE hnaHLbl, KOTOPbIMU U30/1ATOPbLI KPENAT K MalluvHe, He AO/KHbI CYLLEeCTBEHHO U3MEeHATb
Maccy 1 XecTKOCTb onopbl. bonee nogpo6Has nHdopmalmsa MoxeT 6biTb NpMBEeAEHa B PyKOBOACTBE NO Npu-
MEHEHWIO.

B gnanasoHe yacTOT NpYMeHeHus meTofda (hyHAAMEHT A0/KeH ObiTb XXECTKUM Y MacCUBHbIM, YTOObI
cucteMa «yHAamMeHT — U30/1ATOPbI» He co3fjaBasna 3HaunTe IbHbIX AUHAMUYECKUX Harpy30K Ha onopbl Ma-
WKWHBI (M. 7.1 1 npunoxexue G).
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5.3 KOHCTpyKUuK, NpucoeanHaemble K MallnHe Ha MecTe UCMbITaHWi

YacTo 4Ns HopMasibHOWM paboTbl MaLUWHbI HA MecTe UCNbITaHUii He06X04MMO NMPUCOeANHUTL €€ K UCTOY-
HVKaMm nepejaBaemMoro ABmxeHus (Banbl), pabouyeli cpegpl (TpybonpoBoabl), 3N1EKTPUYECKO aHeprumn (kabe-
nn) n Ap. YcTpoiicTBa COEAUHEHUS LOSIKHbI BKIOYaTb B ce65 rMbKMe 3/1EMEHTbI U MO3TOMY HECTNOCOGHbI
3HAUYNTENIbHO N3MEHUTb HU3LLYI0 Pe30HAHCHYK YacTOTy CUCTEMbI, COCTOALLENA U3 MacChl UCMbITYEMON Mallu-
Hbl 1 )XECTKOCTN M30M1ATOPOB. Bonee nogpo6bHO MexaHnyeckne n akycTuyeckne CBSA3M UCMbITYEMON MallviHbl
Ha MecTe UCNblTaHuii pacCMOTPEHbI B NpuioxeHun D.

5.4 TonoxeHWe AaTUNKOB U HanpaB/eHUs U3MEPEHMIA BUGpaLmmn

5.4.1 OcCHOBHOW cnoco6 pa3MelleHns 4aTYMKOB BUbGpaLmm

PekomeHayeTcA M3mMepsATb NOCTyNaTenNbHyo ¥ YIrnoByo BUGPaLMIo B K&XA0/ TOUKE Ha ornopax MallnHbl C
MOMOLLbIO Napbl aKcesepomMeTpoB.

Lna n3mepeHnsa ckopocTn v2nocTynaTesibHOro ABMKEHNS B HANpaB/ieHNN OCY Z 1 YINOBOI CKOPOCTH B
HanpaBfieHnK BOKPYr OCU Y akcenepomeTpbl AO/MKHbI OblTb YCTAHOBMEHbI, Kak NoKa3aHo Ha pucyHke 2. Mpu He-
JocTaTtke MecTa /19 YCTaHOBKM akce/iepoMeTpoB CO CTOPOHbI U30/1IATOPA OHW MOTYT ObITb YCTAHOB/IEHbI, KaK No-
Ka3aHo Ha pUCYHKe 3. Npu YCOBUK, YTO MIOCKOCTY BHELLHEW 1 BHYTPeHHel NoBepxXHOCTel onopsl napasinesbHbl
Apyr apyry. PaccTosiHe mexay akcenepoMmeTpamu LO/MKHO 6biTb He MeHee 0,5 O, u He 6onee 1,5 Dt. roe
Dt — pasmep 061acTu KOHTaKTa BAOMNb HanpasieHus X. MNpn 3TOM 0CK KOOPAWHAT AO0/KHbI OblTb HaNpPaB/eHbI
cneayowmm o6pa3omM: 0Cb Z — NepneHAUKYIAPHO NOBEPXHOCTU KOHTaKTa, OCb Y — napasifiesIbHo OCU MaKcu-
MasibHOM ANMHbI MaLLVHbI. AKCenepoMeTpbl yCTaHaBAMBAIOT CUMMETPUYHO OTHOCUTENBHO TOYKM A (CM. PUCYH-
kv 2 1 3). NnpeAcTaBnsoLWein cCoboi reoMeTpruyecknii LEHTP 061acTu KOHTaKTa onopbl ¢ U30/IATOPOM.

PucyHok 2 — lMonoxeHne akcenepoMeTpoB AN n3mMepeHuid v, nlr

1 — akcenepomeTpsbl

PucyHok 3 — lMonoxeHne akcesiepoMeTpoB 4151 U3MepeHuii v, 1 £1, Npu HeAoCTaTOYHOM
MecTe /151 UX pas3MeLLeHusi Co CTOPOHbI U3onsTopa
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[ns onpepeneHns yrnoBoi cKOPOCTM i\ B HanpaB/ieHWn BOKPYr OCU X Napy akcenepoMeTpoB ycTaHaB-
NINBAIOT TakK Xe. Kak Ha pUCyHkax 2 1 3. HO NOBEPHYTbIMK Ha 90° BOKpYr ocu Z.

[na nsmepeHwnit ckopocTeli NocTynaTelbHOro ABWXKEHNSA Y, 1 B HAMPaB/IEHUAX X Uy COOTBETCTBEHHO
napy akcesiepoMeTpoB yCTaHaBNNBAKOT C/eyoWwum 06pasom.

a) npeanoYTUTENIbHO CUMMETPUYHO OTHOCUTE/TbHO TOUKM A Ha paccTosiHum oT Hee oT 0.25 D, go 0.75 D*
nnu ot 0,25 Df go 0,75 Dy (Df — pa3mep 061acTu KOHTaKTa B HanpaB/eHun y);

b) Kak nmokasaHo Ha pucyHke 3.

Takxe ycTaHaBMBaKOT akceiepomMeTpbl A1 USMEPEHWn yrnoBoi ckopocTv Cr B HanpaeieHun Bpatle-
HMS BOKPYT OCM Z.

Ecnu Touka A HaxoauTcs nocepeAnHe Mexay ocsiMu 4yBCTBUTENIbHOCTY akcenepoMeTpoB, TO COCTaB/s-
foLLMe nocTynaTesibHOro ABMxeHus 6yayT n3aMepeHbl HETOUHO, YTO NoTpebyeT BBEAEHNA NONPaBOK B COOTBE-
TCTBUM C npunoxexHvem C.

AKcesiepoMeTpbl yCTaHaB/MBaKOT Ha ONopy MaliunHbl B cooTBeTcTBUM ¢ FTOCT NCO 5348.

5.4.2 AnbTepHaTUBHbIV cNOCO6 pasmelleHns faTynkoB BUbpauun

B HEKOTOPbIX C/IyHYanx Ana U3MepeHunii Bubpawym onopbl BMECTO Napbl akce1epoMeTPOB MOXHO NCMOSIb-
30BaTb OA4UH aKkcenepomeTp. YCnoBsums AoNyCTUMOCTY Takoi 3aMeHbl 6yAyT HEOAMHAKOBbI 418 Pa3HbIX COCTaB-
NALWMX BUOpaLmn.

CocTaB/iAIoLL Y0 CKOPOCTU V2MOXHO U3MEPUTL C MOMOLLbIO OAHOrO akcenepomeTpa Ansa usMepeHus no-
cTynaTesnibHON BUGpaLuM, YCTAHOBNEHHOTO HA BepXHel NOBEPXHOCTV ONOPbl, NPU BbINOIHEHUW CNEAYIOLNX
YCNOBUIA (CM. PUCYHOK 4):

N<1D,nN<-1D_
5 5

X <
Fo°’

Y<
T/
rae h — TonwuHa onopsbl:
X. Y — paccTosiHMs OT OCU YYBCTBUTENLHOCTU akcenepomeTpa A0 TOYKM A N0 COOTBETCTBYIOLLNM KOOpAUHA-
TaMm.

PucyHok 4 — TMonoxeHne akcenepomeTpa s U3MepeHuit vt
COCTaB/AIOLLYI0 CKOPOCTY VY MOXHO U3MEPUTH C NMOMOLLbIO OHOTO akCesiepoMeTpa, PacrofIOKEHHOro B
0[IHOM 13 TPEX MOMIOXEHWNIA, NOKA3aHHbIX Ha PUCYHKe 5:
- aKce/fiepoMeTp PacrnosiokeH Ha BepxXHel NoBEePXHOCTM OMopbl MW BB/IN3M HEE. eC/N BbINOJHEHb Cle-
Ayiolme yCroBus:

h< = oynz <= pr,
20 20

y,«xD,

rae x,.y, — paccTofiHue OT OCY YyBCTBUTE/ILHOCTM akcenepomeTpa A0 TOYKM A MO KoopauHatam X ny cooT-
BETCTBEHHO,
2, — paccTosiHMe OT OCY YyBCTBUTE/IbHOCTU akcenepomeTpa A0 06/1aCTU KOHTaKTa;
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1— n30NATOP; 2 — yCTAHOBOUYHbIW hnaHey nsonstopa. 3 — nonoxeHue 1-ro akcenepometpa (X.,y,. xt);
4 — nonoxeHue 2-t0 akcenepomeTpa (K2,/j. rr>; 5 — nonoxeHue 3-ro akcenepometpa (*». y>, Xj)

PucyHok 5— B0O3MOXHbIE MOMOXEHUS akcenepoMeTpa A1 N3MEPEHU V,

- aKceslepoMeTp pacrnosioXeH Ha Topue onopbl, eCNN BbINOSIHEHBI CNneaytoLme yCnoBus:
h>—D,,
10
Y2 < Dr.

2<— Dy.
zesqp ¥

rae y2— paccTosiHue OT MOHTaXHOW NOBEPXHOCTU akcenepomeTpa Ao ToUKu A No KoopAuHaTe .
Z2— paccTosiH/e 0T OCU YyBCTBUTE/IbHOCTM aKcenepoMeTpa A0 061acTi KOHTakTa:
- aKceniepoMeTp pacrnofiokeH Ha YCTaHOBOYHOM (hiiaHLEe U30NSITOPA, €C/IN BbIMOSIHEHO YCIIOBUE!

rae 2j — pacctosiHue OT OCK YyBCTBUTE/ILHOCTU akcesiepoMeTpa 0 061acTy KOHTaKTa.

Ycnoeus nsmepeHunin CocTaBnaioLLeli CKOPOCTA Y aHaslornyHbl YC0BUAM M3MepPeHnii y (C 3amMeHoV B
0603HaYeHNAX Y Ha X 1 X Ha Y).

Kaxayto 13 cocTaBnAoLWMX Yr/10BOW BUGPALMIA MOXHO N3MEPUTL C MOMOLLbIO OHOT0 AaTyuKa Yr10BOro
YCKOpPEHWS, pacnosioxXeHHOro B 110601 TOUYKe OMopbl HA PACCTOAHMU OT TOUKM A. He MpeBbIaLWeM MeHbLIee
13 ABYyX 3HauyeHun: —D .unm - Dv.

2 2y
5.5 Pexum paboTbl MallNHbI
Bo Bpems n3mepeHuii MalwvHa Ao/mKHa paboTaTb B YCNOBUAX, YCTAHOB/IEHHbIX COOTBETCTBYOLUM UC-

NbiTaTe/ibHbIM KOAOM MO Bm6pau,v1|/|. Ecnu ucnbiTatesbHbIi KO OTCYTCTBYET, TO MallnHa pa60TaeT B 0ObIYHbIX
yCnoBunax npuMeHeHna B 04HOM U3 crieAyrWnx pexmmos:

a) Ha HOMMHanbHOW paboyeli CKOPOCTU C HOMUHANBHOW paboyeli Harpy3Koi;
b) C MOSIHOI HarpysKoi [ecsim oHa OTIMYAETCS OT pexuma a));

c) 6e3 Harpysku (Ha X0/10CTOM X0A4y);

d) B pexume, Npu KOTOPOM BMEPALMS ONOP MalUWHbI MaKCUMaslbHa,;

€) B pexvMe ¢ MoAeNPOBaHHO! HarpysKoi;

f) B 3agaHHOM pabouyem LuKne;

[) B pexvMe, yCTaHOB/IEHHOM A5 U3MEPEHNA LUyMa MallVH AaHHOTo BUAa.

6 CpeacTtBa M3MepPEHNiA

6.1 JaTumku Bubpauunun

MpUMeHsieMble akcenepoMeTpbl Jo/MKHbI 06ecneunBaTb U3MepeHue YCKOPEHUst NoCTynaTeIbHoro fBu-
XEHWs1 B 3aJaHHOM HanpaBfieHnn. OTHOCUTE NbHbI NonepeyHblii KO3 UUMEHT Npeobpa3oBaHus He LO/MKeH
npesbiwaTb 4 %. JonyckaeTcsi NPUMEHeHWe JaT4YMKOB CKOPOCTV WM MEpPeMeLLeHnsi, eC/I OHU CMOCOGHbI
o6ecneunTb Ty Xe TOUHOCTb U3MEPEHWIA, UTO 1 aKceslepoMeTpb.

6
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JaTunkn KOHTaKTHOro TMNa, yctaHaBMBaeMble Ha 0nopy, He AO/KHbI CYLLLeCTBEHHO BUATL HA M3Mepsie-
Myto BUbpauuio. [laHHoe TpeboBaHve yA0BIeTBOPSAETCA, ec/iv Macca jatyvka B CyMMe C Maccoli yCTaHOBOY-
HOro thnaHua usonsaTopa He npesbiwaeT 10 % maccbl ONopbl HENOCPEACTBEHHO HaZ hiaHueM n3onaTopa.

YacToTHaa xapakTtepucTvka akcenepomeTpa A0/KHA OblTb MOCTOAHHON B Anana3oHe 4acToT NpuMeHe-
HMA MeToga € AONyCTUMbIM OTKOHEeHWEeM B npefenax 1 ab B kaxoi TpeTboKTaBHOM nonoce yactoTt. Koad-
huumeHTbl Npeobpa3oBaHna akcenepomMeTpoB B KaXO0 nape He fo/MKHbI oTAnvaTbea 6onee yem Ha 1 gb.

Ecnv yrnoBy CKOPOCTb M3MEPSIOT C MOMOLLIO AaTumMKa yr1oBoli BUGpauum, To KoadpuumneHT npeobpa-
30BaHMA gatuvka B ApYrnX NATU HanpaBneHUsX ABWXEHWS A0/MKEH GbiTb Man (4NA COCTaBNAOLWMX YI/10BOWA
BM6paunm — He MeHee YyeM Ha 20 4B MeHbLIe koadhhmumeHTa NnpeobpasoBaHns B HaNpaBeHUN U3MEPEHNIA).

6.2 CymmaTopbl CUrHanoB

DneKTpuyeckne curHanbl OT KaXAoi napbl akcenepomMeTpoB NoA/exar CyMMUPOBaHUIO NPU N3MeEPEHUN
YCKOPEeHWA MocTynaTesibHOro ABMXEHNA U BbIUNTAHUIO NPU U3MEPEHUN YT/TIOBOTO YCKOPEHUA. ITy onepayuio
BbIMOJIHAET aHasIoroBoe Unn L poBoe YCTPOMCTBO, Ha3biBaemMoe CyMMaTopoM. Mepes BbINOHEHHOM One-
pauuii CyMMYPOBaHUS U BbIYUTAHUS AO/MKHbI GbiTb BHECEHbI COOTBETCTBYHOLLME MOMPAaBKMU, y4uTbiBaOLME
pasHuuy B KoadduLmeHTax ycuneHus v as3osblii CABUT B ABYX M3MEPUTENbHbIX KaHanax. [laHHoe Tpebosa-
HVe CoXpaHseTcsa 1 B criyyae, ecnv onepauum CyMMnpoBaHus (BblYMTaHWA) BbINOHAIOT C MOMOLLbIO LM poBO-
ro ycTpoiicTBa, peanusylowero npoueaypy 6bictporo npeo6pasoBanHus ®ypbe (BMP), nockonbky Takue
YCTPOICTBA NCNO/b3YIOT (OUALTPLI HUKHUX YacTOT A1 3aLUTbl OT HANIOXKEHNSA CNEKTPOB, BHOCALLME B CUTHAN
¢hasoBblil cABUT, KOTOPLIA HENMb3A cYNTaTb NPEHe6PEeXMMO MasbiM. MonpaBky AONYCKAeTCA He BHOCUTL, eC/u
06wt pa3oBblli caBUT He npeBbiwaeT 0,1°.

Ecnu akcenepomeTpbl B nape yCTaHOBJ/IEHbI B NMPOTUBOMOJIOKHLIX HanpasfieHuax, TO CYMMUpOBaHue
[O/MKHO 6bITb 3aMEHEHO BblYMTAHMEM M HAO6OPOT.

6.3 Ycunutenu, punbTpbl 1 yCTPOKCcTBa permctpaumnmn (0TobpaxeHuns) aHHbIX

Mocne cymmaropa afekTpuyeckme curHanbl nognexar ycuieHuo, unbTpauuy ¢ nocneayowmm Bbl-
yncneHvem cpefHekBagpaTMyHOro 3HauYeHus, KOTOpoe AO0/MKHO BbiTb COXPaHEHO PEerncTpUpyLUM YCTpOii-
CTBOM W/ OTOGPaXEHO MOKa3blBaOLWUM YCTPONCTBOM.

Yeunutenu, unbTpbl U yCTPOCTBA perucTpaummn (0TobpaxeHns) AaHHbIX O/MDKHbI yA0BNETBOPATL Tpe-
6o0BaHVAM K WWyMmomepam knacca 1 no FTOCT P 53188.1. Xapaktepuctukm punbtpoB — no FOCT 17168

6.4 Kanubposka

Mepea NpoBefeHNEM KaX/Aoi cepui n3mMepeHunii NpoBoAAT KaIMGPOBKY M3MEPUTENbHOI Lienu B LiesIom
(kak ANna aMnIMTYAHO-YaCTOTHOM, Tak U AN ha304aCTOTHOM XapakTePUCTMK) HA OHO MM HECKOJSIbKUX Yac-
TOTax C NOMOLLbI UCTOYHUKA OMOPHOTO YCKOPeHUs. Mpu KannGpoBKe Kaxayto napy akcenepoMeTpoB yCTaHaB-
NIMBAOT Ha CTO/N BMGPOCTEHAA OAHOBPEMEHHO. D/IEKTPUYECKYI0 YacTb U3MEPUTENLHOM Lienn KannbpyoT Bo
BCEM Mana3oHe YacToT U3MepeHuii He pexe ueM pas B noiroga. Ecnv BMecTo oTo6paxeHust pesyibTaToB U3-
MepeHUii NoKa3blBaLLMM YCTPOCTBOM NPeyCMOTPEHO COXPaHeHMe (3anncb) NCXOL4HbLIX CUTHA0B, TO U3Me-
pUTeNbHY0 Lenb Ka/MGpylT B Hauyale M B KOHUE KaxXAoil cepun u3MepeHuwii. BmecTe C 3anucbilo
aHa/IM3MpPyeMoro curHana cnegyeT coxpaHsaThb 3anvciu, NosyyYeHHble Npy KasIMGPOoBKe € UCMO/Ib30BaHNEM Tec-
TOBbIX CUrHanoB. COXpaHsloT, MO KpaiHeli mepe, OAHY 3anucb A/ CUrHana AaTunka, BO36YXAaemoro
BMGPOCTEHAOM, U IBE 3aAMNWUCU C peakuueil Ha TecTOBbI CUTHAN A/s 3N1eKTPUYECKO YacT M3MepuTenbHOI
uenu.

n punmevyaHune — Ecnn N3MepeHNto nogsiexaTt To/IbKO COoCTaBiALIMNEe CKOPOCTU NOCTynaTenlbHOro ABMXeHuA
(cM. npunoxexne F). To npu kannbpoBke fonyckaeTcs He onpeaenaTh ha3o4acTOTHYH XapaKkTepUCTUKy N3MepPUTEbHON
uenu.

7 WcnblTaHusa

7.1 TNpepaBapuTesibHble N3MEPEHUA

Mepes NpoBeAeHNEM M3MEPEHNIT HEOGXOAMMO ONPELENNTb HNKHIOK WU BEPXHIO TPpaHuUbl Arana3oHa
4acToT M3MEPEHUIA MPUMEHEHUSI METOAA B COOTBETCTBUU C NPUIOXKEHUSMU A 1 B.

Ecnu ecTb BO3MOXHOCTb YaNUTb U30MIATOP, HE HapyLlas YC/I0B/S paBHOBECUSI MaLUVHbI, TO U3MEPSIIOT
TPETbOKTaBHbIE CNEKTPbI CKOPOCTU NPU HAIMUMM 1 OTCYTCTBUM AAHHOTO U3onatopa. Pe3ynbTaTbl M3MepeHuii
He J0/DKHbI oT/IMyaTbest 6os1ee Yem Ha 2 ab. Pe3ynbTathl M3MEPEHUA B Mosocax YacToT, rae 3Ta pasHoCTb
60/1blUE, B NPOTOKO/T UCMbITAHUIA HE BHOCHT.
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Ecnu yganutb n30nSTOp HEBO3MOXHO, TO NPOBOAAT cregytollee ncnbitTaHne. OCTaHaBIMBAKT MallVHY
1 BO3OYXAAl0T HEMPEPbLIBHYIO CryyaiHyto Bubpauynio dyHaamMeHTa, HanpyvmMep ¢ NOMOLLbIO 3/1eKTPOANHAMNU-
Yyeckoro BM6poBo3byanTens. 3mepsaioT CKOPOCTb Ha 06enx yCTaHOBOYHbLIX NOBEPXHOCTAX u3onsatopa. Pe-
3ynbTaTbl U3MEPEHW B TPETbOKTABHbIX MOM0cax A8 COCTaBAALWMX BUGpaLUM BO BCEX HanpaBieHWsX
JOMKHbI pasnmuaTbCsl He MeHee yem Ha 10 gb.

MpoBepsAtoT BbINoNHEeHNe TpeboBaHnsa 5.1 kK hoHOBOI BMGpaLmn.

7.2 V3MepeHne CKOpoCTu
MpUHUMN M3MepeHuidi ckopocTu (NOCTynaTenbHOro W Yr0BOTrO ABMXEHWIA) COCTOUT B cleaylolem
(CcMm. puUCYHOK 6).

PucyHok 6 — V3mepeHune CKOpOCTW MOCTynaTesibHOro 1 yrnosoro ABUXeHUs

CymmupoBaHMeM BbIXOAHbIX curHanos a,(f) n a2(t) napbl akcenepomeTpoB onpefensoT yeckopeHune az(t)
nocTynaTesibHOTrO [BVXXEHNA B Hanpas/ieHun r no opmyne

B,(0 ajfa, (0 +a2(01-

CKopoCTb VZ{t) NOCTynaTesIbHOro ABUXEHNS PACCUUTLIBAOT NO hopmye

* 2.1/ 4x1

roe f— cpegHereomeTpuyeckas yactoTta TpeTbOKTaBHOﬁ NnoNoCbl HacToT.

MpumeyaHne— Pe3ynbTar BbIYNCNEHNS CKOPOCTW BbILLIEOMUCAHHBIM METOLOM SIBASETCA NPUGAVKEHHbIM.
Ecnu BMGpaLusa MalluHbl ABASETCS LWMPOKONONOCHOI (6eNbiM LYMOM), TO C/yyaiiHas NOrpewHoCTs U3MepeHnii metToaa
MOXeT gocTuraTb + 0.2 oB. Ecnn curHan Bubpaumm cocToUT 13 COCTaBSIOWMX HA AUCKPETHBLIX YacToTax, TO MOrpeLHoCTb
n3MepeHunii MmoxeT focturatb t 146. MOrpewwHocTb MeTOAa MOXHO UCKNOUUTb, €C/I BMECTO YCKOPEHUSt U3MepPsSiTb Henoc-
pPeACTBEHHO CUrHa CKOPOCTH.

CpepHekBagpaTUyHOe 3Ha4YeHUe CKOpoCTU VA mt ) HAXoAAT Mo hopmyne

zirm.t.)

raoe T— BpPeMs UHTErpupoBaHMS.
Yrnosyto ckopocTb IY(0 n Q, (rmt) paccuntbiBaloT No cregyowmmMm opmynam:

Yy 2x11

~[flo

rae / — pacctosiHme Mexay OCsIMM YyBCTBUTENIbHOCTY aKCe/IepoOMeTPOB.

MpumeyaHne — Pe3dynbrarbl pacyeTa yrnosoﬁ CKOPOCTN UMEIT Te XXe NOrpeLlwHoCTn, 4To N ANs CKOPOCTU Nno-
CTynaTesibHOro ABMXeHuA.
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Bpems nHTerpnposaHus TA0/1KHO ObITb 4OCTATOYHBIM /15 NOSTYYEHUSA CTAOWU/bHbLIX Pe3yibTaToB N3Me-
peHunii. Ecnun BO BpeEMS UCMbITaHW MalumHa paboTaeT no 3ajaHHOMY LKy, TO Bpems nHTerpuposanuns Taon-
XHO 6bITb HE MeHee MPOAO/HKUTENBHOCTU HECKOMIbKMX LMKI0B. Tpebyemoe Bpems mHTerpuposaHusa T. C,
3aBUCUT OT HOMepa TPeTbOKTaBHOI NOMOCHI 1 AO/IXHO ObITh HE MeHee 1280/7, rae 7— cpefHereoMeTpuyeckas
yacToTa nonocel. 'y. Hanpvmep, AN5 NON0CHI CO CpegHereomMeTpuyeckoi yactoToin 7= 20 'y BpemMs UHTerpu-
poBaHuss T AO/MKHO ObITb HE MeHee 64 c.

7.3 YcpopgHeHue pe3ynibTatoB

Pe3ynbTaTbl n3MepeHuii nonyyatoT AN KaXAON TPeTbOKTaBHOW NOJOCH! B Avana3oHe 4acToT usmepe-
HWIA. AN KaXXA0ro HanpasfeHVsa N3MepeHnid 1 4Nna Kaxaoln onopsl.

Mpn HeobXxoANMOCTN MOXHO NOMYYNTb 3HAYEHME CKOPOCTU AR KaXOro Hanpas/eHus u AN Kakaon
TPETLOKTABHOM NOMOCHI YCPeLHEHNEM MOJyYEHHbIX PE3Y/IbTaTOB MO BCEM OMNOpam MalluHbI.

8 TouHOCTb MeTOOa

TouyHOCTb MeToAa A/151 LJaHHOTO CeMelicTBa MallvH XapaKkTepu3yT CTaH4apPTHbIM OTK/IOHEHWEM MOBTO-
psiemocTu af n cTaHAapTHLIM OTK/IOHEHWEM BOCNPOM3BOAMMOCT  3HA4YEeHUS 0. M 3aBWUCSIT OT YaCTOTbI U
OT TUNa MalluHbl. TpU CTPOroM Co6II0AEHNUMN YCIOBUIA UCTILITAHUIA MOXHO OXUAATb, YTO O, He NPEBLICUT 2 AB,
a Cf He NPeBbICUT 4 4B B 3HAUMTENBLHOI YacTy Avanas3oHa 4acToT Mexay 7, n 2

3HauYeHUs CTaHAAPTHbLIX OTK/IOHEHWI NOBTOPSEMOCTU 1 BOCMPOU3BOAUMOCTM YBEIMYMBAIOTCA NPU UC-
Nno/ib30BaHUM aNbTEPHATUBHOTO crnocoba pasMmelleHns AaTunkoB Bubpayum (cm. 5.4.2).

NMpumeyaHune — Ons nonyyeHns 6onee HagexHoli MHopmMayMm 0 TOYHOCTU MEeTofa € OTHOLUEHUU MaLLUWH
[aHHOro BUAa peKkoMeHayeTcsa NpoBecTU MexnabopaTopHble ucnbitaHmsa no FOCT NCO 5725-2.

9 TNpOTOKO/ MCMbITaHWIA

MPOTOKON NCMNbITaHW AOMKEH COAEPXaTb CCbI/IKY HA HACTOSALLMI CTaHAAPT, a Takxke creayioLue ceese-
HWS:

a) HavMeHOoBaHWe opraHu3alumun, NPoBOAUBLLEN UCNbITAHUS;

b) AaTy NpoBeAeHVs UCNbITaHWA;

C) onucaHue WUCNbITYyeMO MalnHbl (TUN, Moge b, Macca, MOLHOCTb, ONOpbl U T. A4.);

d) onucaHue mecTa, rge 6bIIM NPOBeAEHbI UCMbITAHNSA, U UCNbITATe/IbHON yCTaHOBKM (0co60 06paTuTb
BH/MaHVe Ha NCnosib3yeMble ynpyrne anemeHTbl), OnncaHne KOHCTPYKLMA, NPUCOEAUHEHHbIX K MallvHe npu
UCMbITAHUAX;

€) pexum(bl) paboTbl MalNHbI BO BPEMS UCMbITAHWIA;

0 onucaHue meTtofa onpefeneHns 4actoT 7, n 2;

4) pe3ynbTaTbl M3MepeHuii cornacHo 7.1 (ecnu 6b11n NpoBefeHbl);

h) pesynbTaTtbl n3mepeHwuii poHoBoON BUGpauun no 5.1 (ecnu 6binn NpoBeaeHbl):

i) nofoxeHune, opmeHTaLmio 1 Crnocobbl KpenieHna AaTinkos Bubpauuu;

j) ncnonb3yemble cpeacTBa U3MEPEHWIA, BKIOYAS UX TUM. 3aBOACKOM HOMeEpP, HaMMeHoBaHWe N3roToBu-
Tens v cBefeHNs 0 NPOBEAEHHbIX KaMbpoBKax;

k) pesynbTaTbl M3MEpEHUI CKOPOCTM A5 KaXK0M ONopbl MaLLUWHbI;

1) ycpegHeHHble 3HaYeHUs CKOpocTy no 7.3 (Npu HeOBX0AUMOCTK);

T) 3HauyeHue cTaHAapTHOro OTK/IOHEHUS NOBTOPSEMOCTM 0. (ecnn onpeaensnoch).
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MpunoxeHune A
(o6a3aTenbHoe)

OnpepeneHne HUXHeN rpaHuLbl tff AnanasoHa 4acToT NPUMEHEHUS MeTofa N3MepeHui

Moa HWxkHel rpaHuueli fy ananasoHa 4acToT NPUMEHeHUA MeToAa U3MepeHUii NOHMMAalT cpeAHereoMeTprMYeckyo
4YacTOoTy HU3Lel TPeTbOKTaBHOW NOAOCHI, A4/15 KOTOPO MOXHO 060CHOBAHHO NPEANONOXNUTL, YTO CU/bl peakLun N30naTo-
pa He OKaXyT CyLL,eCTBEHHOr0 BAVSIHWA Ha ABVXKEHNE OMopbl MalWnHbl. ECAN MalivHy Ha yacToTax Huxe /, MOXHO paccmar-
puBaTh Kak XecTKoe Teso, To /, Jo/mkHa B Tpu pasa npesbiwatb / 0. rae f\ — mMakcumanbHas gns Bcex LWecTu cTeneHei
€B060/bl BMXEHNSA MaLlVHbI CO6CTBEHHAsA YacToTa konebaHuii MallnHbl Ha n3onaTopax.

Co6CTBEHHbIE YacTOThl Konie6aHuii HaxoAsT, BO36yxjas BuGpaumio MalluHbl (Hanpumep, B hopMe nepexofHOro
npouecca WM rapMOHUYECKOro CurHana ¢ kKayaHmeM 4acToTbl) U U3MEPSIA OTHOLUEeHWEe YCKOPEHUS OTKAUKA K BbIHYXAako-
weld cune B y3KMx Nosiocax 4acroT.

[nsa onpegeneHns  BO36yx/AeHue NoAatloT Ha OAHY U3 ONOP, PACMOIOXEHHYIO BHE NTIOCKOCTU CUMMETPUM MaLLUHBbI,
1 onpefensioT CO6CTBEHHbIe YacTOTbl kosiebaHuii Mo WecTn cTeneHam cBoboabl. MakCMManbHY 13 3TUX 4acToT NPUHNU-
matoT 3a/0.

[fonyckaeTca onpegenaTtsb f OpacyeTHbIM METOAOM C NocneAytolleil akcneprMeHTabHOW NPoBepPKOV No U3MepeHu-
AIM B TPETbOKTaBHbIX MO/I0CAaX YacToT.
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MpunoxeHne B
(o6s13aTenbHOE)

OnpepeneHne BepxHel rpaHuubl f2ananasoHa 4yacToT NPUMEHEHUS MeToAa U3MEPEHWIA

Mop BepxHel rpanuLent (rananasoHa 4acToT NPUMEHEHUS MeToAa N3MEePEeHU MOHUMAatOT cpeHereoMeTpUYecKyto
4acToTy BbICLLEV TPeTbOKTaBHOW N00CHI, 4718 KOTOPOI MOXHO 060CHOBAHHO NPeANOIOXNTL, YTO ONopa MallUHbl ABNAET-
CA TOYEYHbIM UCTOYHMKOM BMGpaLmun, nepesaBaemMoii B N30/19TOP.

YTo6bl onpeaennTb 3HadeHne I, ABa akcesiepomeTpa nocnefosaTesibHO yCTaHaBANBaOT Ha MakCMMaslbHOM U MU-
HUMasIbHOM pacCTOAHMAX APYr OT Apyra (CM. pucyHok B.1). I3aMepsloT CKOPOCTY B TPeTbOKTaBHbIX MO/10Cax 4acToT B COOT-
BETCTBMUN C 5.4 1 7.2 C NOMOLLbIO CPEACTB U3MepPeHWil, TpeboBaHNsA K KOTOPbIM YCTaHOB/EHbI B pasfene 6. CpaBHuBaioT
pesynbTaTbl U3MEpPeHnii AN5 [BYyX YCTAHOBOK akcesniepomeTpoB. B kauecTBe f2npnHumaloT cpeHereomeTpnyeckoe 3Have-
HMe HavBbICLIEl U3 TPETbOKTaBHbIX MOJIOC YACTOT, Y KOTOPbIX PA3HOCTb MeXAy pe3ynbTaTamu UsmepeHuii coctasnstoLLei
Bnbpauun B M060M HanpaB/iieHWU NOCTYNaTesIbHOro UKW YrI0BOrO ABVWXEHUS ANA [BYX YCTAHOBOK akCenepoMeTpoB He
npesbiwaet 4 ab.

,nn

Y Wy i

1) UM—unbHas paonTaiums

—1

i

b) MassMM/ILL OS1 PXXXT3AHUSA

PucyHok B.1 — YcTaHOoBKa akcenepoMeTpoB npu onpegenexHuu f3

Ecnu akcenepomeTpbl HEBO3MOXHO PasMecTUTb Ha paccTtosHuu 1.5 D apyr oT gpyra, TO UX ycTaHaB/AMBalOT Ha
MEHbLUEM PACCTOSIHWUU, HO He MeHee O. rge D — MakcMMmanbHbIi pa3Mmep 061acTu KOHTakTa. Mpyn HEBO3MOXHOCTM NpoBec-
TV U3MEepPEeHus B NAIOCKOCTH, rAe pacnosioxeHa Touka A, U3MepeHUst NPOBOASAT, Kak NOKa3aHo Ha pUCYHKe 3.

MpumevyaHnune — Metog, VN3M0XEHHbIi B HACTOALLEM NPUNOXEHNN, MOXeT 6bITb MCNOMb30BaH /1A onpegene-
HUA COOTHOWEHNSA Mexay f21n pasmepamy TUNMYHBLIX ONOP MaLLWHbI MPWU COCTABNEHUN UCMbITATENbHOrO KoAa no Bubpauum
ANA MalluH onpejeneHHoro smaa.
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Mpunoxenune C
(o6a3aTenbHoe)

Monpaeku, BHOCMMble Npu YCTAHOBKE akce/nepoMeTpoB
He Ha MOBEPXHOCTU KOHTaKTa 0nopbl C U30/1ATOPOM

Ecnn ckopoCTb OMopbl U3MePSIT B NIOCKOCTH, NapannenbHoii 061acTy KOHTakTa onopbl MaLluHbl C U301STOPOM, TO
pesynbTaTbl U3MepeHuii B ABYX HanpaBneHUaxX ABMKEHNS BYAyT UMeTb cuctemMaTuyeckne norpeLHocT, KoTopble Heo6xo-
LVMO YCTPaHUTb BHECEHUEM COOTBETCTBYIOLMX NONPABOK.

Ecnu coctaBnsiolme CKoOpocTu Ha MOBEPXHOCTU N3MepeHnii 0603HauUMTbY v 'y  * . a  BO06MACTW KOHTakK-
Ta— MX TO MEXZy YrN0BbIMW CKOPOCTAMU U MEXAY CKOPOCTSIMU NOCTYNaTeIbHOro ABWXEHNS B Hanpasne-
HUM OCK T UMEIT MEeCTO COOTHOLIEHNS;

0N HanpaBneHuii 4BUXEHWS N0 OCSIM X U Y CNIPaBeANMBbl CeaytoLme COOTHOLEeHUs (B NPenosioKeHUu, 4To noo-
XUTESIbHbIE HANPaBNEHNsI ABMWKEHNUS BbiGpaHbl TakuMm, Kak Ha pucyHke C.1):

vx=V', -hll',,
Vymv' e ft111.

rae ft— paccTosiHne mMexay NoBepXHOCTbi0 U3MepeHUii 1 061acTbio KOHTakKTa (3HaueHune ft 4O/KHO 6bITb MHOMO MEHbLUE
MakcuMMasnbHOro pasmepa o6nactu koHtakta O (ft s 0/10))

PucyHok C.1 — CKOpOCTU Ha napassiefibHbIX MOBEPXHOCTAX ONOPbl MaLUMHbI

Bo Bcex hopmMynax HacTOALLEro NPUIOXKEHNST pacCMaTPUBAOTCS MIHOBEHHbIE 3HAYEHUSA CKOPOCTU. DTO O3HA4aeT,
4YTO BBEEHMWE NONPaBOK faCT NpaBu/bHble pe3ybTaTbl TO/IbKO B C/lyYae, eC/i COOTBETCTBYIOLUM 06pa3oM yuTeHbl CABU-
™ casbl B Lensax n3MepeHuss ckopoctu. Kak npaBwuio, Takyio npoueaypy peanvsyloT ¢ nomowbio BMd-aHannsatopa
(cm. 6.2).

MpumeyaHune — MeTof, N3NOXEHHbIN B HACTOSALLEM MPUIOXEHUN, MOXET GbITb UCNONbL30BAH ANs onpejene-
HWSI 3HAYMMOCTYM NONPaBOK B 3aBUCMMOCTM OT TO/ILLMHbI ONOPbI NPU COCTAB/IEHUU UCMbITATEIbHOTO KoZa no BMGpauumn ans
MallVH onpeseneHHoro Buaa. MoxeT okasaTbCsi, YTO A4/151 MaLLUVH faHHOTO BUAA yKasaHHbIe Nonpaskn 6yAyT npeHe6pexu-
MO MaJsibl UM UX MOXHO OnpeAenunTb Kakum-1m6o 6o1ee NpocTbiM CNOCO60M.
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MpunoxeHne O
(o6sa3aTenbHoe)

YyeT MexaHnyeckux u aKyCTUn4YeCKux CBsI3eil Ha MecTo npoeeneHusA MCnbITaHWN

Mpy NnpoBegeHNN NCnbITaHWit HEO6XOANMO PacCMOTPEThb BAUSIHUE BCeX (PakToOpoB, CBA3aHHbIX C MECTOM npoBeje-
HWUA UCMbITAHWUIA, Ha pe3ynbTaTbl U3MepeHuii Bubpauyun. CyuecTByioT iBa UCTOYHUKA HEXenaTesbHbIX BAUAHWIA:

- KOHCTPYKLMW, MPUCOEAVNHEHHbIE K MaluvHe (KpOMe M30/ISSTOPOB, Ha KOTOPble MallnHa onepTa):

- NU3NYYEHHbIA NN OTPaXEHHbI BO3AYLIHbIA WYyM.

Mpumepammn NpMcoeanHEeHHbIX KOHCTPYKLUMIA MOFYT 6bITb BbiMyCkHas Tpy6a, noAsoAasauwas Tpyba, Tpyba BoASHOrO
OXNaxXAeHns, CoeAVHNTENbHbIV Bas, BCNOMOratefibHble 0nopbl 1 anekTpuyeckne kabenu. Bece BbllienepeyncieHHble Ko-
HCTPYKTUBHbIE 3/1EMEHTHI, 32 UCK/IOUYEHNEM INEKTPUYECKNX Kabeneit, JO/MKHbI UMeTb rMbkne BCTaBKW. DneKTpuyeckne ka-
6enn He AO/MKHbI MUMETb XECTKO 060/I0UKM a MEecTO WX XeCTKOW hukcaumm K KakuM-nm6o KOHCTPYKLMAM Ha MecTe
UCMbITAHUIA AO/KHO OTCTOATL OT TOYKM COeANHEHUS C MaLLMHONM He MeHee Yem Ha 100 Dec, rae Dec — anameTp kabens.
XenatenbHo, UTOGLI Ha 3TOM y4yacTke kabenb 6Gbl1 M30THYT Ha Yrosn, no KpaiHeit mepe. 90°.

B npuHuune mMeToA UCMbITaHWA, YCTAHOBMEHHbI HACTOAWMM CTaHAapToOM, npejnonaraeTt co3jaHne ycnosuii CBO-
60/HOr0 3ByKOBOTO MO Haf 3ByKOOTPaxatoLleil NoBepXHOCTbI0. OAHaKo B 60MbLUMHCTBE CyYaeB fJONyCTUMO OTCTynse-
HWe OT AaHHOro TpeboBaHWA, NMOCKO/bKY W3/yYEHHbIVi W OTPaXeHHbI 3BYK HE OKa3biBalOT CYLLECTBEHHOrO B/USIHUA Ha
BMGpaLMIo onop. VIcklo4YeHnsAMnN MOryT GbITb Cregytolme cnyyau:

a) MallmHa MMeeT OYeHb Jlerkne onopsbl. [15 Takux onop o4eHb TPyAHO obecneuntb BUGPON30MALMIO, NO3TOMY, NO
BO3MOXHOCTU, KOHCTPYKLMIO MalnHbI cnefyeT MOAepPHMU3NPOBaTh;

b) MalnHy 06/11eryeHHol KOHCTPYKLUM UCMbITbIBAIOT B YC/I0BUSIX peBepbepaLuoHHoro nons. B atom cnyyae cnegy-
eT NPUHATbL Mepbl Mo ocnabnexHunio pesepbepaunn, Hanpumep, NOCPEACTBOM O6/IMLLOBKM CTEH UCMbITATENILHOTO NOMeLLe-
HMA 3BYKOMOroWaKwwWwumMy matepuanamm.

C) NPOCTPaAHCTBO MeXAY MalIVHON 1 hyHAAMEHTOM (MU MeXAy MalMHOW U MI0CKOCTbI0 Kakoli-nnbo Apyroii ko-
HCTPYKL MM Ha MecTe UCMNbITaHnA) HeBeNnKo. [laxe ecnu cnoii Bo3ayxa B 3TOM NPOCTPAHCTBE He BAUSIET Ha 3HAYeHne HU3-
LINX COBCTBEHHbIX YaCTOT KoNlebaHNs MallnHbl Ha N3015TOpax, B HEM MOXeT 06pa3oBbiBaTLCA peBepbepaLoHHoe norne,
YTO OKaXXeT BINAHME Ha pe3y/ibTaTbl U3MepPeHNii. TO MOXET cuUMTaTbCs NPUeMaeMbIM, EC/IM Takoe pacnosioXeHne mMallm-
Hbl COOTBETCTBYET peasibHbIM YC/I0BUAM ee paboTbl B MpoLecce akcnayaTaumu. B npoTuBHOM cnyyae BnvsiHWe peeepbe-
paLMOHHOro Nonsa A0/MKHO GbiTb CBEAEHO K MUHUMYMY MPUHATUEM CNeayoLnx mep:

- yBENYEHNEM, MO BO3MOXHOCTU, PACCTOSHUA MexXAy MaluvHOW v PyHAaMeHTOM (MM NOBEPXHOCTbIO APYroli Ko-
HCTPYKLUUN);

- MpocBep/vBaHNeM OTBEPCTWA B hyHAaMeHTe (WK1 B MOBEPXHOCTU APYroi KOHCTPYKLUK);

- MPUMEHEHUEM CpPeACTB 3BYKOMOT/OLEHNS.

- coYeTaHVeM BbllLenepeyncneHHbIX mep.
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Mpunoxenne E
(cnpaBouHoe)

OCHOBHblE npeanocbi/ZIKN NMpUMeHeHNa MeToaa

TeopeTnyeckne OCHOBbl MeTOofa, YCTAHOBJ/IEHHOrO HacTOALWMM CTaHAapTOM, paccMoTpeHsbl B |1], {2). B HacToseM
NPUIOXEHUN NPUBEAEHbI HEKOTOPbIe OCHOBHbIE 3/1EMEHTbl 3TOI Teopuu.

BaxHbIMU npeAnocbiikaMmun ANs NPOBefEeHHbIX NCCNef0BaHNi NOCAYXWUAN cneayoLne npeanookKeHUs:

a) onopa siBNAeTCA UCTOYHUKOM NepefaBaemMoil B N301ATOP BUOpaLum.

P) Bbllle HEKOTOPOI YacToTbl BMGPaLMsA Onopbl NpeAnosaraeTcsa He3aBMCMMON OT CBOMCTB n3onsaTopa u dyHAaa-
MEHTa. Ha KOTOpble MallunHa YCTaHOB/IEHA, a LUIMPOKOM AuanasoHe UX U3MeHEeHWA.

C) B3aWMHbIM BANSHNEM KO/le6aHWii onop MOXHO NpeHebpeyb.

d) B3aMMHbIM BAUSIHUEM KonebaHuii pasHbix cTeneHeli cBO6GOAbI OfHOW OMNOPbl MOXHO NpeHe6peUb.

[Apyrumu cnoesamu, npegnonaraeTtcs, YTo BUGpPaLMoOHHas akTVUBHOCTb MalLUHbI MOXeT 6bITb NO/THOCTLIO OnNucaHa ye-
pe3 HecKkosbKo COCPe0TOUEHHbIX B ONOpax UCTOYHMKOB BUBpaLK, 06n1ajatoLinx HIU3KOW BXOAHOW NOABUXHOCTbLIO U 06-
ycnoenvBawLmx KonebaHmsa no LWecTn cteneHsam cBo60Abl AN KaXAOro NCTOYHMKA (KaAol onopsbl).

Mpegnonoxenus a) n b) TpeGyloT 3KCNepUMeHTaNbHOro NoATBEPXAEHUS. BMecTo npoBeAeHNs ncnbiTaHnii no 7.1 un
npunoxeHnam A n B fonyckaeTcsi NpoBeCcT! NpoBepKy NpeAnoIoKeHNA a) NPakTUYeckuM uccnegoBaHnemM ANHaMUYecKoro
noBeAeHNs onopsbl B 3aBUCUMOCTU OT 4acTOTbl, @ NPeANoNoKeHUs b) — U3Mepss 3HAYEeHUS YNEeHOB MaTpuLbl BXOAHOM
NoABMXHOCTMW AN KaXkJ0V onopbl MaLLWHbI U KaXA0ro CTaTUYeCKN HarpyXeHHOro n3oasTopa nocne nx ycTaHoBKN Ha dhyH-
AaMeHT. OHaKo 3TW UCMbITaHWA TPYL0EMKM U TPEGYIOT BbICOKOW KBanuukaymmn akcnepumMmeHTaTopa, noaToMy UCMbITaHNSA
no 7.1 ABNALTCA NPeAnoYTUTEeNbHbIMU.

MpeanonoxeHne ¢) 0 HE3aBUCMMOCTH ABMKEHNA COCEAHMX OMOpP (B CMbICNE BAUSAHWA Ha pe3ynbTaTbl NU3MEpPEeHWit
cpefiHeKBapaTnyHbIX 3HAUYEHU CKOPOCTN B TPETbOKTaBHbIX N0/I0CaX YaCTOT Ha AaHHO 0nope) MOXHO NPUHATL NPY Bbl-
NOSTHEHUN OAHOrO W3 CAeAyLWmnX YCI0BUiA:

- paccTosiHne Mex/y onopamyt BEIMKO MO CPaBHEHWUIO C MPOCTPAHCTBEHHbIM NEPUOAOM MOJ KonebaHuii KOHCTPYK-
LMW, Ha KOTOpYylo nepejaeTcs Bubpaums (PyHAamMeHT 1 T. M.). 3TO NONOXEHME CNpaBeAnBO TOMbKO B Ananas3oHe yacToT
BbllLle HEKOTOPOi onpeAeneHHol YacToThbl.

-ue/b U3MEPEeHNi orpaHmyeHa noslyyeHveM TOIbKO O6Lero onvcaHWs BUOPAaUMOHHOK aKTMBHOCTU MalluHbI, He
TpebyloLero TOYHOro 3HaHUA AUHAMWUYECKNX CBOWCTB U30MATOPOB M YC/I0BUIA YCTAHOBKM MalUMHbl HA MecTe 3KcnayaTa-
umn.

B3avMHbIM BUsIHUEM ApYT Ha Apyra konebaHuil no pasHbiM cTeneHsam cBo60Abl OAHOI ONopbl MOXHO NpeHe6peyb
npyv BbIMOSIHEHWN OAHOTO U3 CreAyoLWnX YCNOBUIA:

- 0iHa 13 cocTaBnsAwLWMX BUGpauun, nepegaBaemoli B ONOPHYIO KOHCTPYKLWIO, SIBASETCS AOMUHMPYIOLW el (3T He
06a3aTeNbHO 6yAeT AOMUHUPYIOLLAs cocTaBnsALWas BM6paLmm camoii onopbl);

- Lenb U3MepeHuii orpaHnyeHa nonyvyeHmem Tos1bKo 06LEero onucaHns noBeAeHns MalluHbl B LUIMPOKOM Anana3oHe
CBOICTB M30M1TOPOB M YC/IOBWIA MecTa aKcnayaTauum MaLlinHbl.

CrneAcTBMEM BbllENPUBEAEHHbIX OTPaHNYEHN ABNSETCA TO. YTO K OL,eHKaM BuGpauuu, pacnpocTpaHstoLeics no
KOHKPETHOW OMOPHOI KOHCTPYKLMW, NO pe3ynbTatam W3MepeHunii Bubpauuyn onop B HU3KOYACTOTHOM AnanasoHe (06bIYHO
Ha yacToTax Hmxe 200 ly) crefyeT OTHOCUTLCA C NOBbILEHHOW OCTOPOXHOCTbLIO, MOCKO/bKY OLIMOKa Taknx OLEeHOK MOXeT
6bITb Benvka. [ipyrumn cnosamu, OLLEHKY BMOPAaLVOHHOW aKTMBHOCTWM MalUUHbl METOAOM, YCTaHOB/IEHHbIM HaCTOSLLUM
cTaHAapToM, crefyeT paccMaTpuBaTh Kak yCPeAHEHHY MO BPeMeHW, Mo Nosioce 4acToT, Mo CBOWCTBAM OMOPHbIX KO-
HCTpyKUMiA. Ee Henb3s ncnonb3oBaTth A1 TOUHbIX pacyeToB pacnpocTpaHeHns BubpaLuy oT MalnHbl N0 KOHCTPYKLUK, a
MOXHO MPUMEHATb TO/IbKO A1 NOJIyYEHUS HEKOTOPbIX CTATUCTUYECKMNX OLLEHOK TaKoro pacnpocTpaHeHus.
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Mpunoxexne F
(pekomeHgyemoe)

YMeHbLUEHME YMca paccMaTpuBaeMblX cTeneHeli cBo6obl

B npuHuune ans onucaHua nepepaun Bubpauun yepes obnacTb KOHTakTa cregyeT paccMaTpusaTtb KonebaHus c
LeCcTbl0 CTeneHAMu cBob60Abl, HO B pafe NpakTUYecknx 3ajay LenecoobpaseH ynpoLeHHbI aHanus, He yYnTbiBaloLWni
Koneb6aHns B HEKOTOPbIX HANPaBAEHUAX ABNKEHNA. BO3MOXHOCTbL Takoro ynpouieHns TpebyeT cneunanbHOro nccnegosa-
HUA. KOTOpOe criedyeT NPOBECTM, B YaCTHOCTU, NPU COCTaB/IEHWUMN UCTbITATeIbHOTO KoAa No BMGpaLumn 4na onpefeneHHoro
BMAA MalunH. OTO nccnefoBaHne MOXeT 6biTb NPOBEAEHO C ABYX MO3ULWIA:

a) noucka AOMUHUPYIOLWMX UK. HA06OPOT, HE3HAUYNTENBbHBIX COCTaBAALWMX BUGpaLun, nepegasaeMblx B TUNNY-
HYI0 NPUEMHYI0 KOHCTPYKLMIO:

b) NPOBEPKU, MOXHO /I C MOMOLLbIO OAHOW, ABYX UMM Tpex COCTaBNAOWMUX BUGpaLUM C JOCTATOYHON CTEMNEHbHO
TOYHOCTU XapaKkTepusosBaTb UCXOAHOE BO3OYX/eHune.

Moaxop a) Han6onee nose3eH B fuanasoHe OTHOCUTE/IbLHO HU3KUX 4acToT AN nepuoAnyeckoin Bubpauun n ans
N30N1ATOPOB C NPUEMHOV CUCTEMOI, NMEIOL MU CYLeCTBEHHO pa3Hble nepejaTtoyuHble CBOWCTBA A1 pa3HbiX CTeneHein
cBo6ogbl. Mogxoa b) nyywe ncnonb3oBaTb B Anana3oHe OTHOCUTENbHO BbICOKMX YacToOT Ans cnydaliHoli Bubpayuu u npu-
eMHOli CUCTeMbl, MepeaaToyHble CBOCTBA KOTOPON 415 pa3HbIX HanpaBneHUi ABMKEHUS NPUGAN3NTENIbHO O4UHAKOBbI.

PelueHne yMeHbLWUTb YACN0 paccMaTprBaembix cTeneHeil cBo60Abl JO/MKHO GbiTb OCHOBAHO HA 3KCMEPUMEHTas b-
HOIi NpoBepke, BbIMOSIHEHHOW ANA pAAa TUMUYHLIX NPUEMHbIX CUCTEM, COCTOALWMX U3 U30naTopa, yHAamMeHTa 1 Apyrux
3/1EMEHTOB, M0 KOTOPbIM pacnpocTpaHaeTcs Bubpauns (Hanpumep, 3/1IEMEHTOB KOHCTPYKLWKN 3AaHns). [Ina cuctembl, BXO-
[IOM KOTOPOI siBNAeTCA BEPXHWIi (hnaHel, CTaTUYeckn HarpyxeHHoro n3onsTopa, a BbIX04oM — HekoTopas Touka B nome-
LWEeHUN. onpefenstoT WecTb nepefaToyHbiX (MYHKUUA ANA Kax4oV 13 cocTaBNsAlowWweid CKOpocTW Ha BepxHem chnaHue
nsonsaTopa v Ana coctaenstoLwei CKopocT 06bIYHO NEPNeHANKYIAPHON K NOBEPXHOCTU, HA KOTOPOI pacnonoXeHa BbIX0A-
Has To4ka NPUEMHON cucTemsl (MM 3BYKOBOTO aB/IEHNS B HEKOTOPOIA Touke nomeuieHuns). Caenatb aT0. BO36Yyxaas dna-
Hel, n3onsATopa, BecbMa 3aTpyAHUTENbHO. Bonee NpocTbiM cNoco6oM ABAAETCS UCMNOMb30BaHWe NPUHLMNA B3aMHOCTU
(c™m. (4]). Ho Hamnyuwm pelieHnemM MOXHO cuuTaTb U3MEpPEHMNe C UCMOJIb30BaHNeM cneunanbHOi nenbiTaTenbHol ycTa-
HOBKM 36 nepexoAHbIX MOABMXHOCTEA XO0/0CTOro XoAa ANA M301aTOopa U — Ha OCHOBE MpUHLMNA B3aWMHOCTU
(c™m. (1J— (4)) — wecTn nepeAaToyHbIX YHKLUWIA (Cuna — CKOPOCTb WY 3BYKOBOE JaBfieHne) 48 yHaaMeHTa u octasb-
HOW YacTu NPUEMHON CUCTEMBI.

Mocne Toro, kak NonyuyeHbl 06Wmne nepegaTouHble PyHKLUN ANA BCE NPUEMHON CUCTEMbI, B Ka4ecTBe BXOAHOMO
BO3/eiCTBUA NOACTaBNAT pe3ynbTaTbl U3MEPEHUI LWEeCTN COCTaBAILNX CKOPOCTU HA BEpPXHEM chnaHue usonatopa,
4YTO NO3BONSAET NOYUNTb CKOPOCTb (3BYKOBOE [aB/ieHNe) Ha BbIXOAe NpMeMHoii cuctembl. COKpaTUTb YAC/IO paccmaTpusa-
eMblx cTeneHeli cBO6OAbI MOXHO B C/y4asx, eC/iM BKNaj B 3HaYeHWe Ha BbIXOJEe CUCTEMbI Kakoi-TO cocTaBnsitoweii cko-
poOCTU Ha BXOAe MHOro 60blile WAK. HA060POT, MHOTO MeHbLUe OCcTasbHbIX (MOAX0A a)) WK KorAa 3TN Bknagbl NPUMEpPHO
paBHbl [noaxog b)). B obuiem cnyyae pesynbTaT Takoro aHanusa 6yaeT pasHbiM 415 Pa3HblX YACTOTHbIX AMana3oHoB.

TUANYHBIMU CUTYaLUAMU, KOr4a BO3MOXHO CyLL,eCTBEHHOE YNpOoLieHNe ON1CaHnsa 3a cYeT CoKpalleHus Yncna cre-
neHei ceo6oabl (Bcerga ¢ HEKOTOPOI NoTepeli TOYHOCTU), ABNAIOTCA CreayLme:

- nsonATop (HanpumMep, pe3nHOBLIA Ky6) MMeeT NPUMepHO OAMHAKOBble NepeAaToyHble XapakTepucTuku Ans pas-
HbIX HanNpaB/ieHW [BKEHUSA N yCTaHOB/IEH HA MACCUBHbIV GETOHHBI thyHAaMeHT. B aTom cnyyae, kak npasuo, Ans onu-
caHus BMGpaLMOHHOI akTUBHOCTY MallVHbl MOXHO OCTaBWUTb He 6onee Tpex coCcTaBALWNX CKOPOCTU.

- U30/1ATOP UMEET NPUMEPHO OAMHAKOBbIE NepefaToUHble XapakTepUCTUKN AN PasHbIX HanpaBaeHU ABMKEHNS 1
yCTaHOB/MIeH Ha (PyHAAMEHT C NPYMEPHO OAWHAKOBLIMU 3HAYEHWUAMU BXOAHOW NOABWMXHOCTY ANA BCeX LecTu cTeneHel
€B060/bI ABWKEHNA U BbICOKOW NIOTHOCTbIO COBCTBEHHbIX MOZ.

- U30/19TOP UMEET CYLLEeCTBEHHO pasHble NepefaToyHble XapakTepucTUKN ANA pasHbiX HanpasieHWUi ABUKEHNS.
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MpunoxeHne G
(pekomeHgyemoe)

BbI60p M3019TOPOB 1 (PyHOAMEHTOB

MpaBunbHbI BbIGOP N301ATOPOB M PyHAAMEHTOB, YA0BNETBOPAOLWMX LEeNssM HAcToALero ctaHAaapTa, O4eHb Ba-
XEeH. N K HeMy HeobXx0ANMO MOAONTN C MakCMMasibHOl OTBETCTBEHHOCTbIO.

YT06bI NONYYNTb AOCTATOYHO HN3KOE 3HAUYEHWNE HWXKHEN rpaHnLbl 7, Ananas3oHa 4acToT NpUMeHeHns mMeToga, Heo6-
XOfUMO. 4TO6bl N30nAaTOp 06nafan mManoi AVHaAMUYECKOl XeCTKOCTbIO ANs BCeX cTeneHel csoboabl. MNpeanonaraercs,
4YTO B AManasoHe 4acToT Bbille 7, KaXAas onopa malluHbl coBepLuaeT KofiebaHns, He orpaHuyeHHble KakuMn-nnmbo cBAas3a-
MU, T. €. U301ATOP U (DyHAAMEHT, Ha KOTOPbIA OH YyCTaHOB/IEH, He CO3Aat0T 3HAUYNTE IbHbIX AUHAMUYECKUX HArpy3oK Ha omno-
py. [aHHoe ycnosue npegnonaraet, 4TO BXOAHAsA MOABWXHOCTb OMOPbl U BXOAHAA MOABWXKHOCTL (PyHAamMeHTa
CYLLECTBEHHO MEHbLUE COOTBETCTBYIOLMX 3/1IEMEHTOB MaTpPULibl NOABMXKHOCTU U30M5TOPA, YCTAHOB/IEHHOTO Ha XXECTKWi
dyHaameHT. 3TO cnpaBeAIMBO TOMLKO B C/lyyae, ecnu:

a) B 130/1ATOPEe He pa3BMBAIOTCS CU/IbHblE HeAeMNUPOBaHHbIE BO/THOBbIE MPOLECChHI;

6) OMopbl MalUVHbI He ABASIOTCSA CAULIKOM NIerkumMu;

C) dyHAAMEHT He ABNSETCH C/IMLIKOM NErkMMm.

BbINosHEHME 3TVX YCI0BUIA MOXHO NPOBEPUTL, U3MEPUB BXOAHbIE MOABWXHOCTMN OMOPbI, N30/1ATOPa U (hyHAaMeHTa.
OpHako, Kak npaBuio, B TakMx N3MEPEHUSAX HET HEOBXO4MMOCTU, MOCKOSIbKY:

a) 13 onblTa XOPOLIO M3BECTHO, KakMe W30MSTOpbl YA0BAETBOPSAIOT MOCTaBNEHHbIM Tpeb6oBaHUsAM, a Kakue HeT
(cm. 5.2);

b) dyHAameHT BbIGUpalOT 3aBE€A0MO XECTKUIA 1 MACCUBHBIIA;

C) MpOBEPKY MOXHO OCYLLEeCTBUTb MO OKOHYATE/NIbHOMY pe3ynbTaTy usMepeHuit (cm. 7.1). n ecnu pesynbTaTbl Npo-
BEPKN OKaXyTCA Hey[0B/eTBOPUTE/IbHbIMU, TO UCNOMb30BaTb APYrie N30NATOPbl U/MAn yHAAMEHTHI.

Onopbl SABASAIOTCA COCTABHOM YaCTbi0 MaLUHbI. EC/IM OHW CAULIKOM nerku, To 3To 6yAeT BbISIB/IEHO NOCPeACTBOM UC-
nbiTaHnsa no 7.1. B 3ToM criyyae BO3MOXHbI fBa pPeLUEeHUs:

a) BblbpaTb M30/19TOp, 06ecneynBalroLWmnin MUHUMabHYIO JMHAMUYECKYIO Harpy3Kky Ha onopy;

b) npoBecTu usmepeHusi 6e3 usonaTopa.

[na mMalunHbl C OTHOCUTE/IbHO NIETKUMW ONopamy 3HayeHne BepxHel rpaHvubl /T gnana3oHa 4yacToT MpUMeHeHns
mMeTofa 6yAeT HU3KUM, a ypoBeHb BUGpaLun AaHHo! onopbl — MNOBbILLEHHbIM. BO3MOXHOCTY BUGPOM30NSALUN TaKUX ONop
6yayT orpaHuuyeHbl. MeToA, YCTAHOB/EHHbI HACTOALWMM CTaHAAPTOM, He MO3BOMAAET MONYYUTb HaAeXHble pesy/bTaTthbl
ANS MaLWH € Nerkumu onopamu. i3rotoButento cnegyeT, N0 BO3MOXHOCTU, U3MEHUTb KOHCTPYKLIMIO OMOP MaLLWHbI TakuM
06pasom, 4Tobbl YyUWNTb ee BUbpaLMoHHbIe XapakTepucTuku.
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Mpunoxexne H
(pekomeHgyemoe)

MpuMeHeHMe pe3ybTaToOB N3MeEPEHUIA

Kak yka3aHo a pasgene 1. MeTof U3MepeHuid, yCTaHOB/IEHHbI HACTOALWMM CTaHAAPTOM, pacnpocTpaHaeTcs Ha Ma-
LUWHbI, yCTAHOB/IEHHbIE HA A0CTATOYHO YNpyrie N30a5STopbl, KOTOPbIE, B CBOK OYepefb, YCTAHOB/IEHb! HAa AOCTATOYHO Xec-
TKOM 1 MaccuBHOM (hyHAamMeHTe. TpeboBaHue K N30155TOpaM 0COOEHHO BaXKHO: eC/M B YC/IOBUAX aKCMlyaTaumMm MallnHa
6yaeT ycTaHOBMEeHa Ha 130nATOpbl 60M1ee XecTkne, YeM NpUMeHeHHbIe NpW UCMbITaHUAX NO HacTOosLeMy CTaHAapTy, TO
Heobxogmmo byaeT onpeAennTb AuanasoH YacToT (T. €. HU3LWYI0 YacToTy /, 3TOro AuanasoHa), B KOTOPOM OCTaHyTCs crpa-
Be/A/IMBbl pe3ynbTaTtbl, NOYyYEHHblE & COOTBETCTBUMN C HACTOALWMM cTaHAapToM. [1ns 3Toro notpebyertca M3MepuTb Unn
paccuntaTh HM3WKE COGCTBEHHbIE YACTOThbl KOsle6aHnii MaccoBO-NPYXUHHO cucTembl (MalnHbl Ha nsonatopax). Mocne
3TOro YacCToTy OnpefensoT B COOTBETCTBUM C NPUIOXKEHNEM A.

Ha npakTuke yacto ciy4yaeTcsi, 4TO MallMHy yCTaHaBAMBalOT Ha U30AATOPbLI APYroro Tuna, Hexenu Te, YTo Gbinn
NpUMeEHeHbl BO BPeMsi UCMbITaHWA. Ecnn Takumu n3onsTopamu okasbiBaloTCs CTaslbHble NPYXWUHbI (4TO HE pekoMeHayeTcs
C TOYKM 3peHVs NnepejaBaeMoii Ha ONOPHY KOHCTPYKLMIO BUbpaLumn), To He06X0ANMMO NPOBECTW UCMbITaHUs No 7.1 nnn ns-
MEpUTb BXOAHYIO NMOABWMXHOCTb NPYXWH, YTO6GbI ONpeAennTb, 4151 Kakux TPeTbOKTaBHbIX NOSIOC B AnanasoHe Mexay t, u /2
pe3ynbTaTbl U3MepeHuii BU6PaLMOHHOK akTMBHOCTW MallVHbl OCTaHyTCsA cnpaBef/inBbl. Takylo NPOBEpPKY pekoMeHayeTca
BbINOIHATL Takxe B C/lyyae NpUMeHEeHUsi U30/IATOPOB C/IOXHO KOHCTPYKLMU, BKloYatoLeli B ceba meTananyeckme n pe-
31HOBblE 3/1eMeHTbl. Hao60poT, ecnu MalmnHy ycTaHaBIMBaKOT Ha MHEBMOMNPYXWUHAX, TO JONOMHUTENbHbIX NPOBEPOK He
TpebyeTcs.

MHorve n3onATopbl UMEKT Ha CBOUX KOHLax haaHLbl [OCTATOYHO XECTKMNe U Tsxesble, YTOObl OKas3aTb BANAHUE Ha
BMGpPaL Mo NIETKMX OMop, 0COBGEHHO Ha BbICOKMX YacToTax. ECM B UCMbITAHWAX HA BUGPALMOHHYI0 aKTUBHOCTb MPUMEHS-
NNCb Apyrne n3onaTopsbl ¢ ha1aHLaMmn, He OKasbiBaloLW MMM CTOMb CYLLLECTBEHHOTO BIMAAHWUA Ha BUGpaLMio onop, TO pesysb-
TaTbl TaKUX UCNbITAHWI Takxe criegyeT NCNo/b30BaTh C OCTOPOXHOCTbIO. PeKoMeHAyeTCA NPOBEPUTL IKCNEPUMEHTA/BHO,
B Kakux nosiocax 4actoT BAusHWE hnaHLeB okasblBaeT CyLleCTBEHHbI adhchekT. Takux npobnem He BO3HUKAET, eC/in 13-
BECTHO. Kakue U3onATopbl 6yAyT MCNOb30BaHbl HA MeCcTe aKCMyaTaum MawnHbl, U nepej UCnbITaHUAMM MO HACTOSALWEeMY
cTaHAapTy onopbl YTSXEeNUTb MeTa/InyeckuMmn nnacTuHamu, aHanornyHbiMm naHuam 1enosb3yembix M30n1sTopos. Ho
nydyiwe, ecnv U3roToBUTE b CMOXET YNyULNTb BUOGPOMN30NALMIO MaLLWHBI, CAeNaB onopbl 60/71€B XEeCTKMMU N MACCUBHBIMU.

Pe3ynbTartbl n3mepeHuii BU6paLMOHHON akTUBHOCTU MaLUWHbI MOTYT 6biTb UCMOIb30BaHbI /151 pacyeToB BUGpauuu,
nepejaBaemMoil Yepes N30nATOPbI U hyHAAMEHT Ha KOHCTPYKLMIO 1 ANS OLEHKN 3ByKa, M3/Ty4aeMoro aToi KOHCTPYKLUUEA.
[Nns Taknx pacyeToB HEOBXOAMMO MMeTb AaHHble O NepefaTouHblX CBONCTBAX YNPYrnx N301STOPOB B BUAE NepexofHbIX
XapakTepucTuk Ans Bcex cTeneHeli cBo60Abl, a Takke 0 nepefaTtouHbIX CBOCTBaxX hyHAaMeHTa 1 ApYrvX 3/1€eMeHTOB Nnpu-
€MHOIi cucTemsl.

Ha npakTuke 3ByKOBO€ U3/y4yeHue, NOpoxaeHHoe Bubpauymeii paboTaroLleli MallnHbl, NepefaHHoii Yyepes N301aTo-
pbl. 3a4acTylo He siBNsieTcst npeo6najaolym. Bo MHOTUX ciyyasax Gonblunii Bknag gaeT WyM. MOPoXAEHHbI, Hanpumep:

a) BCnefCcTBME HENOCPeACTBEHHON akyCTUYeckoli amuceum;

b) nepefaueii Yepes BO3AyLIHOE NPOCTPAHCTBO MEXAY MALUWHON U 31eMeHTamMy KOHCTPYKLUW NPUEMHOI CUCTEeMBI.

c) BubGpaumeii, nepefaHHoii no kabensm, pykaBam, Banam, Tpy6onposogam.

d) BbIXI0NOM MW BCACbIBAHNEM.

3T0 NpMBOAUT K TOMY, YTO CHWXEHWe Liyma 3a CYeT ONTUMasibHOro BblGOpa M30MSTOPOB MOXET He NpPeBbICUTb
5 — 10a6. Ana goctuxeHns 6onblero apcekra He06Xo04MMO NPUHATE MEPbI MO CHYKEHUIO LYMa, MOPOXAEHHOTO MHBIMMW
cnoco6amu, Hexenun NPoxoxaeHvwe Bnbpaunm yepes n30naTop B npuemMHyto cuctemy (cm. [1). [5] — (7).
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