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HAUMOHANBbHBIMN CTAHOAPT POCCUMCKOWN OSGEJLEPALUNMN

KOHTPO/Ib HEPA3PYLLAKOLWNIA

MpeobpasoBaTenu ynbTpa3ByKoBble
MeToAbl UCMbITaHWIA

Nondestructive testing. Ultrasonic transducers. Test methods

fata eBegeHns — 2015—07—01

1 0O651acTb NPpUMeEHEeHMUn

HacToAawuii ctaHgapT pacnpocTpaHAeTcs Ha yNbTpasBYKOBble Nbe303nekTpuyeckune npeobpasosaTe-
nm no FOCT P 55725 (panee — I3r). nmetowme pabouyyto o61acTb 4acToT B AnanasoHe oT 0,16 go 30.0
My, n npefHasHayveHHble AN paboTbl B COCTaBe yNbTPa3ByKOBbIX NPUOOPOB HepaspyLlaloLwero KOHTposs
(nanee —aYTIHK) npu axo- 1 TEHEBbIX METOAAX KOHTPONS.

CraHpapT ycTaHasnnsaeT obs3aTesibHble TpeboBaHMA K MeToAam U3MepeHust OCHOBHbIX NapamMeTpos
(manee-napameTpbl) U ncnbiTaHuin M3M no 4.3, 4.8. 4.18 npu npoBefeHUn ucnbiTaHuii 1 nosepku. MNepe-
YeHb OCHOBHbIX napameTtpos M3l npusegeH B FTOCT P 55725.

2 HopmaTuBHblEe CCbINKK

B HacTosilLleM cTaHfapTe UCMONb30BaHbl HOPMATUBHbIE CCbIJIKU Ha crefyowmne cTaHaapTbl:

FOCT 1050-88 lNpokaT cOpTOBOW, kKasMBpOBaHHbIA, CO cneLnanbHOW OTAENKOW NOBEPXHOCTU U3 yrie-
poAMCTOl KaueCTBEHHOM KOHCTPYKLUMOHHOM cTanun. O6Line TEXHUYECKME YCNOBUS

FOCT 15130-86 Ctekso kBapueBoe ontuyeckoe. ObLLMe TeXHUYecKne ycnosus

FOCT 2780-73 LLlepoxoBaToCTb MOBEPXHOCTU. MapameTpbl U XapakTepucTUKku

FOCT 4784-97 ANOMUHWIA 1 cnnaBbl antoMUHUEBBIE AechopMupyemMble. Mapku

FOCT 17622-72 CTekno opraHnyeckoe TexHnyeckoe. TexHU4yeckue ycriosmsa

FOCT 21488-97 lNpyTkn npeccoBaHHble 13 alIIOMUHUSA Y alIlOMUHUEBbIX CM/1aBOB. TeXHUYeckme ycsioBus

FOCT P 51232-98 Boga nutbeBas. Obuiune TpeboBaHWA K opraHm3aLmm n MeTofamM KOHTPOSA kavecTsa

FOCT P 55725-2013 KoHTponb Hepaspywawluii. Npeobpa3oBatesiv ynbTpasByKOBble Mbe303/1eK-
Tpnyeckne. O6Lme TexHNYeckne TpebosaHus

MpumeyaHune — Tpu NONb30BAHUN HACTOSILUMM CTaHAAPTOM Lenecoo6pa3Ho NpPoBepuTb AeicTBMe CCbl-
NIOYHbIX CTAaHAApPTOB B MH(DOPMALMOHHONM cucTeme 06LLero nosib3oBaHWs — Ha oduuuanbHOM caiTe ®epepanbHOro
areHTCTBa N0 TEXHUYECKOMY PEery/iMpoBaHuI0 U METPOIorun B ceTu VHTEpHET UK No exeToAHOMY MHOpPMaLUOHHOMY
ykasatesno «HauumoHanbHble CTaHAapTbI», KOTOPbIA 0Ny6/IMKOBAH NO COCTOAHMIO HAa 1 AHBaps TekyLwero roga, U no Bbl-
nyckam eXemecsHHOro MHEOpPMaLMOHHOro ykasaTens «HauuoHanbHble cTaHAapTbl» 3a Tekylwwuii rogq Ecnn 3ameHeH
CCbIJIOUHBIA CTaHAApT, Ha KOTOPbI faHa HejaTMpoBaHHAs CCbljika, TO PEKOMEHAYETCS UCMO/b30BaTb AENCTBYHOLLYIO
BEPCUI0 3TOr0 CTaHAapTa C y4eTOM BCEX BHECEHHbIX B flaHHYH BEPCUI0 M3MeHeHWi. Ecnnm 3ameHeH CCblNoYHbI cTaH-
[apT, Ha KOTOpbI faHa faTMpoBaHHas CCblka, TO PEKOMEHAYETCA UCNO/b30BaTh BEPCUIO 3TOr0 CTaHAapTa C yKasaH-
HbIM BbIlLe TO4OM YyTBepxXAeHus (MpuHATWA). Ecnn nocne yTBepXAeHWS HacCTOSILLero cTaHAapTa B CCbIIOYHbIA CTaH-
[apT, Ha KOTOpbIA faHa faTMpoBaHHAas CCblska, BHECEHO M3MEHeHUWe, 3aTparvBalllee MOMOXEHWE, HA KOTOPOe AaHa
CCbl/iKa, TO 3TO MOJIOXKEHNE pPeKOMeHAyeTCs NPUMeHATb 6e3 yuyeTa AaHHOr0 U3MeHeHus. Ecnn cebiIoYHbIA cTaHaapT oT-
MeHeH 6e3 3aMeHbl, TO NOJIOXEHNe, B KOTOPOM aHa CCbI/IKa Ha Hero, pekoMeHayeTcss NPUMEHATb B YacTu, He 3aTparu-
BaloLeil 3Ty CCbIKy.

N3paHne ocumynansbHoe
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3 O6wme TpeboBaHns

3.1 HopmanbHble KnMMaTnyeckne yCnoBua N3MepeHns fO/MKHbI GbiTb cnegyowme:

e TeMMepaTypa okpyxatouiero sosgyxa — (20 = 5) °C;

- TemnepaTtypa BoAbl B UMMEPCUOHHOI BaHHe — (20 + 5) BC;

* atMocpepHoe faBrieHne — (96 = 10) klMa;

- OTHOCUTEeNbHAasA BNaXHOCTb Bo3ayxa — (60 + 15) %.

3.2 HanpskeHne u yactoTa NepeMeHHOro Toka NUTaHus M3MepUTEeNbHON annapaTypbl AO/HKHbLI COOT-
BeTCTBOBaTbL TpeboBaHusamM H/ Ha npubopbl KOHKPETHOrO TUna.

Brnbpaumnmn, BHELIHNE 3N1EeKTPUYECKNE N MarHUTHbIE NONSA AO/MKHbI ObITh B NMpedenax, yCTaHOB/IEHHbIX B
H/ Ha YTHK 1 nsmeputensHyto annapatypy.

3.3 Bpems nporpesa npu6opos, WCNOob3yeMbiX NPpW NPoBeAeHNN N3MePeHWii, yCTaHaB/IMBalOT B COOT-
BETCTBUW C 3KCN/lyaTaLUMOHHON AOKYMEHTaunen Ha 3T npmbopsl.

3.4 Tlpn n3mMepeHnn napaMmeTpoB MMMEPCUOHHLIX M3I He gonyckaeTcsa Hanuyme nys3bipbKoB BO34yXa
Ha MX NOBEPXHOCTU 1 Ha NOBEPXHOCTN OTpaxKaTens.

3.5 Ecnu coBmecTHas pabota M3l c YMHK npegycmartpuBaeT UCNOb30BaHWE COrnacylowmx ycT-
poiicTB (TpaHCOpMaTOpPOB, KOPPEKTUPYIOLWMUX Lenein 1 T. n.). UX CXeMbl WU YCnoBusi noaknoyeHns k M3r
npv NPoBeAEHUN N3MEPEHWI AOMKHbI OblTb YKka3aHbl B TEXHUYECKUX YCNOBUAX Ha M3 KOHKPETHbIX TUMOB.

3.6 MNpu n3smepeHnn napameTpoB NnepesaToyHon hyHKLUM UMNYIbCHON XapakTepUCTUKN U NeKTpuye-
CKOro conpoTuBneHuns nogxnoyatoT N3N K usMepuTenbHON yCTaHOBKe C MOMOLLbIO kabens, ecnm ero AnvHa
He MeHee 500 MM. B NPOTMBHOM C/ly4yae — COELUHUTENbHOTO Kabensa vMeloLero creayolmne napameTpbl:
emMKkocTb (60 + 3) nd; BonHoBoe conpoTuBnexne (5 + 3) Om; KoadhhuuMeHT 3aTyxaHuss Ha yactoTe 10 MIy
— He 6onee 0.1 gb/m.

3.7 N3mepeHua napameTpoB [3M1. BbiNonHsAeMble coBMecTHO ¢ YMHK. cnegyet npoBoAnUTb C 3fek-
TPOHHbIM 6110k0M YTHK. aTTectoBaHHbIM B ycTaHOBMEHHOM nopsgke. M3MN nogknioyalT K 31eKTPOHHOMY
6noky YMHK cornacHo akcniyaTaunoHHoW AokyMmeHTauun Ha YMHK. [onyckaeTcss BMECTO 3/1EKTPOHHOIO
6noka YMHK ncnonb3osBaTb TO/IbKO €ro 610K reHepatopa MMMNynbCOB BO3GYXAEHUS 1 (Mnn) 610K NPUeMHU-
Ka.

3.8 Mpu npoBegeHUV N3MepeHuii BPEMEHHYI PerysimpoBKy YyBCTBUTE/IbHOCTU U OTCEYKY 3/1eKTPOH-
HbiXx 6/10k0B YIMHK oTkMo4aloT BO BCEX Cyvasx, KpoMe crneumanbHo ykasaHHbIix B H, M3 KOHKpeTHoro Tu-
na.

3.9 TpeboBaHusa K cTaHAapTHbIM o6pasuaM UM akyCTUYeCcKUM Harpyskam, UCMnosib3yeMbiM Npu nsme-
peHun AP[l-guarpaMmbl. OTHOLLIEHWUSA CUrHAN/WyM. hyHKLMN LWYMOB U DYHKLWN BANAHMSA, a Takke TpeboBa-
HUS1 K CTaHAapPTHbIM 06pasuamM, UCNob3yeMbIM MPU U3MEPEHUAX MMMYNbCHOrO KoadhduumeHTa npeobpaso-
BaHMA K]\ 1 MIHOBEHHbIX 3HAYEHUI axo-umnynbca U OO/DKHBI BbITb YKa3aHbl B TEXHUYECKUX YCNOBUAX
Ha M3l koHKpeTHOro Tuna unu YMHK. B coctaB KoTopbix BXxoauT M3rl.

3.10 Mpwn yka3aHun 3HauveHuii napameTpos M3l B akcnayaTauMOHHON AOKYMeHTauuu A0MKHbI GbITb
npuBefeHbl YCN0BHbIe 0603HaYeHNA akyCTMYeCKUX Harpy3ok, oTpaxartenei n pacctosHusa ot M3l go oTtpa-
xaTenew cornacHo NpUIoXeHuto A.

3.11 MNpwu BbINONHEHUMN U3MEPEHUI NapamMeTpoB KOHTakTHbIX M3 nepef ux ycTaHOBKOI Ha akycTuue-
CKMe Harpysku uim ctaHfapTHble obpasubl paboyne NoBepXHOCTU aKyCTUYECKUX HAarpy3ok U CTaHOapTHbIX
06pasLoB He06X0AMMO CMa3aTb KOHTAKTHOM XWUAKOCTbIO, TUM KOTOpoW ycTaHoBneH B HA, M3 KOHKPeTHbIX
TUMNOB.

3.12 Vcnonb3yemble cpeAcTBa U3MepeHuin, Npnbopbl, akyCTMYecKkne Harpy3ku u ctaHaapTHble obpas-
bl AO/MKHbI ObITb aTTecToBaHbl B YCTAHOBIEHHOM nopsigke. lMNepeyeHb peKkoMeHyeMbiX CPpeAcTB n3mepe-
HWI1 NpYBEAEH B NpuIoXxeHun b.

4 MeToAbl N3MEPEHUIA 1 NCMbITAHWUNA

4.1 MeTof M3MepeHuUs MMMY/bCHOTO KoaduumeHTa npeobpasoBaHust K$u, MrHOBEHHbIX 3HAYeHUit

axoumnynsca 0"~ ' ux OTK/IOHEHWI A OT HOMWHAa/IbHbIX 3HAYEHUN, BPEMEHHbIX WHTEepBasioB 3XOUMY/b-

ca f;1 1 anutenbHocTun axoumnynsca fmax(W), ahpeKkTMBHOIN YacToTbl axoumnynbca U ee OTK/IOHEHUS OT

HOMWHa/IbHOIo 3Ha4eHus
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4.1.1 Annapartypa
N3mepeHns napameTpoB coBMeLlleHHbIX M3 cnegyeT NpoBOANTL HA YCTAHOBKE, CXema KOTOpoi npu-

BeJeHa Ha pucyHke 1.

i — 3neKkTpoHHbIN 610K Y/IUK: 2 — npoBepsiemble M3MM; 3 — akycTuyeckasa Harpyska uau ctaHAapTHbIi o6pasey; 4 — ocyunnorpad
PucyHok 1 — Cxema YCTaHOBKM 014 N3MepeHna napamMmeTpoB COBMELLEHHbIX nan

Mpy M3MepeHuy napameTpoB pasfesibHO-COBMeLLeHHbIX MM n3nyyawowmii npeobpasosartenb Nog-
K/TloYatoT K reHepaTtopy, a NPUeMHbIA — K NPUEMHUKY.

MpuMeHsaT ocumnnorpad co cnegywwmmMm napameTpamu: nonoca nponyckaHns — 0.0-35.0 MIy;
BXOAHOE conpoTuBneHue-He MmeHee 1,0 MOwM; BxogHasa eMkocTb — He 6onee 30,0 n®; Avana3oH aMnanTys
nccnegyemblx curHanos — 0,03-300 B; norpelHoCcTb U3MEPEHUA aMN/IUTY Y BPEMEHHbIX UHTEPBA/IOB He
6onee 5.0 %.

MapameTpbl akyCTUYEeCKUX Harpy3oK KOHTakTHbIX M3l npuBegeHbl B Tabnuue 11 Ha pucyHkax 2. 3.

KIMN3—
v ¥ lrrlgc
Y vV 1>
N

o 1 £1/1 A g5 _1
|/|1, — \ LLI b

PucyHok 2 PucyHok 3
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Ta6nuya 1— MNapameTpbl aKyCTUYECKUX HArpy30K

Ana- MaTtepuan Bbico- MapameTp fo- fonyck 3ary- Cko- OnuHa (gna- Wwpn-
nasoH ta Vinnn wcpokosa nyck WUNUHAPMYHO- xaHune pocTb mMeTp) L Ha S. MM.
yac- pagu- TOCTK nnoc cTun PM aonyck 3BYy- 3ByKa. MM. He ble- He MeHee
TOoT. yc A. mm no rocT KOCT- napannens Ka [h wmc nee
My 2789. MKM. Hoe- moctu K 6. 'Mm
He 6onee m. M . He
6onee
0,16  OpraHu- 75 £1, Rz 20.0 0.05 01 01 2710 = 250 200
yeckoe 125 +1 100
1,0 cTeKno
norOCT
17622
10 Anomun- 25 +0,5, Ra2,5 0.02 0.04 0.05 6420 + 90 70
HVEBbIN 50+ 100
14,0 cnnas 0,75
[16T
no rOCT
4784
0.6 Cranb45 25+0.5, Ha 0.63 0.02 0,04 0.05 5915 + 0 70
no rOCT 50 + 100
7.5 1050 0.75,
751
5.0 Crexio 25+0.5. Ha 0.32 0,01 0.02 0.05 5970 + 50
KBapLe- 50 + 100
30.0 BOE Mo 0.75
roCcT
15130
MpumeyaHune — JonyckaeTca npuMeHaTb cnnas A16TMIM BMecTo amoMuHMEBOro criasa 16T

no FOCT 21488, ecin 3Ha4eHUst CKOPOCTU W 3aTyXaHWsi 3ByKa B 3TOM Cl/laBe aHaslIornyHble 3HaUYeHVAM, NpuBeaEH-
HbIM B Tabnmue 1.

AKyCTUYECKME Harpy3ku AO/IKHbI OblTb aTTeCTOBaHbl MO KO3ULNeHTy 3aTyxaHna B paboyem guana-
30HEe 4acToT € norpewHocTelo fla, £~ .aB/Mm (z - BbicoTa H nnn paguyc R Harpysku, Mm).

AKYyCTUYECKOI Harpy3koih UMMepcuoHHbIX M3M cnyxuT nutbeBas Boga no FOCT 51232, B koTopoli Ha
pacctosHumn 2 oT M3l HaxoAMTCA NNOCKUIA oTpaxaresb.

MnockuiA oTpaxaTtenb JO/HKEH NPeAcTaBNsATb CO60M NpAMON UMAnHAP (Napannenenunes) M3 Hepxa-
Belollell ctanu, yA0BNETBOPSOWMIA ycnoBusiM: BbicoTa-H > -y/2 ftv - onnTenbHOCTL axoumnynbca

no FOCT 26266. n- CKOpOCTb 3ByKa B CTann); AMaMeTp OCHOBaHUS (CTOpOHa NPSAMOYro/ibHUKa) — He MeHee
60 MM; napameTp LUepoxoBaToCTU paboyeil NOBEPXHOCTU OCHOBaHWA - R. meHee unn pasHo 0.63 MKM; f0-
nyck nnockoctHoctn — 0.02 mm.

ONeKTPOHHbIN 6510k YMHK nonxeH cooteeTcTBOBaThH 3.7.

4.1.2. ToaroToBKa 1 NpoBeeHne N3MepeHui

BbI6MpaloT akycTUYeCKyl Harpysky A5 KOHTakTHbix M3 B 3aBUCMMOCTM OT YacCTOTHOrO AuanasoHa
(cm. Tabnuuy 1) n Trna M3ll. Cxembl pacnonoxeHus M3 Ha Harpyske AO0/MKHbI COOTBETCTBOBaTb Npej-
CTaBfIEHHbIM Ha PUCYHKax 4-6. Npu aTOM KaxefoW M3 yka3aHHbIX CXeM COOTBETCTBYIOT cnegytowme Ma3ri;
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PucyHok 6 —
PucyHok 4 — KOHTaKTHble, KOHTaKTHO- PucyHok 5 — "n Y
MMMePCUOHHbIe npsamble M. HaknoHHble M3r. MmenpgT_IOHHb'e

Mpn n3MepeHnn no cxeme pacnonoxeHus M3M (Ccm. PUCYHOK 6) 3HaueHus z BbIbMpalT U3 paja
z= 5nmm. rgen= 1, 2, 3... Ona MN3M, y KoTopbIX HOPMUPYIOT ()OKYyCHOe paccTosHue”
3HauyeHve z ycTaHaB/MBalOT pasHbIM F.

MoakntovatoT M3 K ycTaHOBKE W. NPUTUPas WX K NOBEPXHOCTU Harpysku, A06MBAIOTCA YCTONYMBOIO
NOBTOPEHMA MaKCUMaslbHOTO 3Ha4YeHUss axXo-curHana. Mpu n3mepeHnn no cxeme pacnonoxeHus N3 (cm.
pucyHOK 6) cnegyeT, usmeHas opueHTauuio M3l OTHOCKTENBHO OTpaxaluieli NoBepxXHOCTW, AobuBaTbCcs
MaKC/UMaJsIbHOTO 3Ha4YeHus 3Xo-curHana.

3HaveHusn napameTpoB 3Xo-umnynbca a?, MakcuMasibHoe 3HaveHue aMmnnnTyabl

(pasmaxa) 3X0-UMMNynbca, MakcUMasibHoe 3HauyeHue amnauTyapl (pasmMaxa) 3/1EKTPUYECKOro HamnpshkeHus
BO36YXaeHusi M3M u AAUTENbHOCTL MOJTYNEPUOLOB M3MEPSIIOT C MOMOLLb0 ocuuninorpadga. OTKIOHEHU-

eM 3* OT ero HOMNUHa/IbHOTo 3Ha4YeHUA ABNAEeTCA Pa3sHOCTb MexXxay U3MepeHHbIM U HOMUHa/lbHbIM 3Ha-
YeHnAMuN.
Mpn ManbIX 3HaYeHUAX 3X0-CUrHana AonyckaeTcsa BbiKIYaTb Mexay nan u OCLJ,VII'II'IOFpanOM wmnpo-

KOMOJIOCHBIA YCUINTENb U OrpaHnunTelb aMnanTy UMNYbCOB BO3OYXAEHUS.
4.1.3 VIMnynbCHbIA KoadhrumeHT npeobpasoBaHusa K “r . gb. BbIuMCAAT No dopmMyne

uun 20Ig al (1)
NnKy

roe uu, U, - MakcuMmasbHble 3HavyeHus amnautyf (pasmaxa) 3/1eKTPUYECKOro HanpshkeHus BO30YXAEeHWS
M3 n axonmnysbca. COOTBETCTBEHHO.

B; Ky- KOah(puuMeHT yCcuneHusa LUIMPOKOMOJIOCHOrO YCUUTeNs, BKAvaemoro mexay MNarl u ocuun-
norpadom.

4.1.4 InA noBbIWeHUs TOYHOCTU usMepeHuss K$u koHTakTHbix M3M no 4.1.3 pgonyckaetcs BBOAUTb
MonpaBKy Y. UCK/IOYAIOLLY0 B/MSHWE OocnabfieHns 3xXo-curHana B Harpy3ke u 06yC/IOB/IEHHYHO 3aTyXaHuem
3Byka. [lna aToro B ncxogHyto cgopmyny (1) cnegyet nob6aBuTb cnaraemoe y = a, mrge  — kKoadpgum-

LMEHT 3aTyxaHus 3Byka B MaTepuasne Ha HOMUHasbHol YactoTe fuuw M3M. AB/MM. Z - NyTb, NPoOiAEHHbIN
3BYKOM, MM.

Mpy M3MepeHUn MMMEPCUOHHLIX M3 gonyckaeTca BBOAWTL nonpasky W. UCK/ioualollylo BAusiHUE
ocnabneHns axo-curHana npu nepexofe 3Byka Yepes rpaHully pasfgena «Bofa — MJIOCKWIA oTpaxaTesb».

[ns atoro B hopmyny (1) cnegyet fo6asutb cnaraemoe ft' - -201g 7. roe V — koadhchmnumeHT oTpaxe-

HWS NI0CKOM BOJIHBI NPV HOPMasIbHOM NafeHUn Ha rpaHuly pasfena Bofa — NJ0CKW oTpaxaTesb.
4.1.5 3 heKkTUBHYIO 4acToTy axo-uMmnynbca L MIu. BbIYMCNSAIOT No hopmye

(2)
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rae n - 4ucno nosynepuofoB 3X0-UMMynbca, yCTaHaBIMBAaeMOE B TEXHUYECKUX YCroBUusAX Ha M3l KOHKpeT-
HOro Tuna,

I - OAUTEeNbHOCTbL M NosynepuoAoB. MKC. OTKNOHEHUEM faoT ee HOMUHA/IBHOTO 3HaYeHUs ABMAETCA
pasHOCTb MeXAy 3HAYeHMeM  MNOMYYEHHbIM Mo dopmyne (2), U HOMUHANIbHBIM 3HAYEHNEM.

[nsa yBenuyeHnss TOYHOCTM U3MEpPEHUs [O0MNycKaeTca OonpefensaTb /ano CnekTpy axo-umnynsca. B
3TOM cny4yae adpheKTUBHON YacToTol axo-umnynbca f3aBnserca yacrtoTa, COOTBETCTBYIOLWAA MakCUMymy
cnekTpa.

4.2 MeTof M3MEPEHNA MTHOBEHHbIX 3HAYEHWI UMMYIbCHON Xapaktepuctukn Uy-~\
OANNTENbHOCTU MMNY/IbCHOW XapaKTepucTuku jV), BpEMEHHbIX MHTEPBA/IOB UMMY/ILCHO
xapaktepucTtukn 1~'~l n umnynbcHoro koacpduyneHta npeobpasosaHuna K*,

4.2.1. AnnapaTtypa
i3mepeHusi NpoBOAAT Ha YCTaHOBKE, CXxeMa KOTOpoii NpuBeAeHa Ha puUcyHke 7.

1- reHepaTop BUAEOUMNY/NbCOB. 2 — LWWPOKOMOMOCHbIN YCUNUTENb; 3 — ocuunnorpas. 4- nposepsiemMslit M3MM;
5 — akycTuuyeckas Harpyska, # - pesucTop conpoTusnenuem (SOt 1) Om

PucyHok 7

eHepaTOop BMAeouMNynbCOB (reHepaTop yaapHoro Bo36yxaeHus YIMHK) gomkeH obecneunBatb BO3-
6yxaeHue M3l NMNY/IbCOM TOKa 3KCMOHEHLMaslbHOW DOpMbl U MMETh CrieAyloline napameTpbl: aMnanTyaa
umnysbca Toka Ha Harpysky C = 1000 n® B npegenax guanasoHa 2 — 15 A; AAuTenbHOCTb (PPOH-

Ta < 1/ 2/ mKc; NOoCTOSAHHAsA BPEMEHMN 3KCMOHEHLMaNbHOI0 MMNybca =(]//1-77~) £01//. wmkc,
roe f — HOMMHasbHbIE 3HAYeHNs YacToTbl fuu nnam fr npoBepsemoro M3, Mry,.

LLIMpOKOMONOCHLIA ycunuTenb AOo/MKeH 06ecneunTb YyCUneHme axo-umnynbca B nosoce yactot 0.16 —
30.0 My, 1 uMeTb KO3 PULNEHT ycuneHma He MeHee 60 ab, perynunpoBky ycunenuns 0 — 60 b ¢ norpewwu-
HoCTbIO B npegenax = 0.5 gb. BxogHoe akTBHOEe conpoTtuBiieHne He meHee 1.0 KOM. BXOAHYH €MKOCTb He
6onee 30 Nd; AMHaAMUYECKUA AnanasoH BXOAHbIX CUrHa/oB He MeHee 0.5-10 3— 1.0 B. a Takke ypoBeHb
LwymoB He 6onee 50 MkB. LLIMPOKOMONOCHBIA ycunutenb fO/MKEH GbiTb YCTOWYMB K Neperpyskam CUrHanos
reHeparopa BUAEOUMIMY/LCOB.

Ocuunnorpad 1 akycTuyeckme Harpysku A0/DKHbI UMETb 3HaYeHWs napameTpoB, YKa3aHHble B 4.1.1.

[Jonyckaetca npu nsmMepeHun napaMmeTpos cneunanusmposaHHbix M3 BbIGUpaTL 3HAYEHUSA PE3NCTO-
pa A 1 BXO4HOrO0 CONPOTUB/IEHUS LUMPOKOMO/IOCHOTO YCUINTENS TaknuMu, YToObl MOAY/b UX CONPOTUBAEHUSA
npu napannenbHoOM coefnHeHnn 6bln paBeH BXOAHOMY conpoTueneHuto YIMHK ¢ oTkioHeHnem B npegenax
[onycka Ha BxofHoe conpoTtusneHue YIMNHK.
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4.2.2 T[loaroTtoBKa 1 NpoBegeHne N3MepeHuii
BbI6MpatoT akycTMUecKyto Harpysky, yctaHaBimBatoT Ha Held M3M v gobusaloTca yCTOlYMBOro NOBTO-
peHusa axo-curHana, kak ykasaHo B 4.1.2.

M3mepsiloT ¢ nomolyblo ocuuisiorpada 3HayeHuss napameTpoB 3xo-umnynbca L?~K ny |,
tN Umrax (cM. pucyHoK 8) 1 MakcrMasibHoe 3HayeHne UMMysibca ToKa BO30YXAEHNS.

PucyHok 8

MapameTpbl UMMybca Toka BO36GYXAEHUS onpefensoT U3MePeHNEM 3/1EKTPUYECKOTO HaNPsHKeHNs Ha
aKTMBHOM COMPOTUBNEHUN H,. BK/IIOYEHHOM B Lenb Toka BO36yxgeHus M3MN unm nogkntoveHHOM K reHepa-
TOpy Yepes LWMPOKOMO/IOCHbIN TpaHcdopmaTop.

4.2.3 WmnynbcHbI KoadhdpuumeHT npeobpasosanus K," , ab. BbIuMCAAOT No dhopmyne

12
K?r = 20lg A @
] K V|

rge Unuu- makcumasbHoe 3HadveHue axo-umnynbca. B; UR- MakcumasibHOe 3HauyeHue HanpsikeHus Ha co-
npoTveBneHun A. B: H,- conpoTuBrieHne B uUenu Toka B036yxaeHusa [M3M. Owm; K w, * onopHbIi ypo-

BeHb K jr-1S M -
4.2.4 [N NoBbIWEeHMA TOYHOCTU onpegeneHna A' KOHTakTHbIX M3l no 4.2.3 gonyckaetca BBOAUTb

nonpasky Yy, UCKIOYaoLWyo BAUAHME OcnabneHnsa 3Xo-CurHana B Harpyske, o6yCcnoB/IEHHOIO 3aTyXaHuem
3Byka. [lna aToro B MCXofHyto copmyny (3) cnegyeT BBecTu cnaraemoe y. onpegenernHoe B 4.1.4. ina nm-
MepcuoHHbIX M3 gonyckaetcs BBOAMTL nonpasky W. MCkoyalolyo BANsSHWE ocnabneHus axo-curHana

7
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npu nepexoje 3BykKa yepes rpaHuly «Bofa — MJIOCKMI oTpaxartenb-. ns atoro B chopmyny (3) cnepyet
nob6asutb cnaraemoe V. onpegeneHHoe B 4.1.4.

4.3 MeTog n3MepeHns aMnanTygHO-4acTOTHOW XapakTepucTuky Kump (W), 4yacToTbl MakcMmyma
npeobpasoBaHusa fuutmm ee OTKNOHEHUA OT HOMMWHA/IbHOTO 3Ha4yeHus, NOMOChI MPONyckaHus
Nivngo, rpaHMYHbLIX YacToT MNonoCbl nponyckaHusa /,/,, HepaBHOMEPHOCTU aMMINTYAHO-
YaCTOTHOWN XapaKTepucTuknm n koadpchuyneHta npeobpasoBaHus N ero OTK/IOHeHUs oT
HOMMWHaNbHOrO 3Ha4YeHus

4.3.1 Annapatypa
Mi3amepeHusi cnegyeTt nNpoBOAUTL Ha YCTAHOBKE, CXeMa KOTOPOIi npuBefeHa Ha pucyHke 9 unu 10.

J— reHepaTtop pafuouMnynbCOB: 2 — NPUEMHUK: 3 — 1— reHepaTop UMNY/abLCOB BO36OYXAEHNA. 2 — NPUEMHUK: 3 —
ocuyur.orpad. 4 — yactotomep. 5 — npoBepsemsblii M3M; 6 — ocuyunnorpadg: 4 — aHanusaTop cnekTpa: 5 — nposepsemblii M3M;
akKycTuyeckas Harpyska 6 — akycTuyeckasa Harpyska
PucyHok 9 PucyHok 10

YcTaHoBka (CM. pucyHok 9) obecneumBaeT UsMepeHne MeTofOM, OCHOBaHHbIM Ha BO36yxaeHun M3
pagvouMnysibCoOM C NPAMOYro/ibHON ornbatollein u nocneayowmm N3MepeHneM OTHOLIEHUS aMNanTyg, 3X0-
CUTHasI0B 1 UMMY/IbCOB BO3OYXAEHNA B pa3HblX ToUKax paboyero guanasoHa yactor. bnarogaps npumeHe-
HUIO0 YCTAHOBKM (CM. pUCYHOK 10) MOXHO M3MepUTb METOLOM, OCHOBaHHbIM Ha BO36YxAeHun M3l anekTpu-
YeckMM MMMNYNbCOM NPOU3BO/IbHON hopMbl M NOCNeAYWUM N3MEPEHNEM OTHOLIEHUS aMNAWUTyA ornbaro-
Leli cnekTpa axo-curHana v ornbatollei cnekTpa nMmnynbca Bo36yXAeHus.

leHepaTop pagnMoMmnynbCoB A0/mMKeH obecneuntb Bo3byxaeHve N3N pagmovmnynbcaMn ¢ 4acToToi
3anonHeHusa 0,16 — 30.0 MI'y,. ANNMTENLHOCTLIO

(5 — 15) f ' mkc (/- yacToTa 3anofiHeHus. ML), amMnNANTyAoOlK HanpsxeHnss He meHee 5/ ' B 1 umeTb
nofiaB/fieHNe CUTHasIOB B Nnayse Mexay pagumoumMmnysibcamu He meHee 70 gb.

MpueMHKK AomkeH obecneunTb NpUeM aXo-UMMyIbLCOB B AnanasoHe yactoT 0.16 — 30.0 MI'y, umeTb 4yB-
CTBUTENBLHOCTL HEe MeHee 2 MB. BXoHOe conpoTusfieHne He meHee 20 (w), perynuposky ycuneHus 0 — 60
4B ¢ norpelwHocTbio He 6onee 0.5 gb. Mpu pabote (cM. pucyHok 10) NpMeMHMK AODKEH Takke obecneynTs Bpe-
MEHHOEe CefleKTUPOBaHNE 3X0-UMNYy/bCa C PerynnmpyemMbiM UHTepBasiom nponyckaHua 1 — 100 mkc. Lvpokono-
NOCHBIA yeunutenb AOMKEH ObITb YCTONUNB K Neperpyskam CUrHasioB reHeparopa BUAEoVMMY/1bCOB.

YacTtoToMep AO/MKEeH MMeTb cnepylolme napameTtpbl: Anana3oH yactoT 0,16 — 30,0 My, norpew-
HOCTb U3MepeHus yactoTbl — He 6onee 0,1 %.

l'eHepaTop MMMNYNbLCOB BO30YXAEHWS AO/MKEH UMETb NapaMeTpbl: aMnauTyAy HanpsXXeHns UMNybLCoB
B036yxaeHusa MN3MM He meHee 6/ 1 He 6onee 600/ ' B. gnMTenbHOCTL MMNy/bCca B npegenax AvanasoHa
(5-15) / 1wmkc, rae /| — HOMUHaNbHOE 3HayeHue /w nsmepsiemoro M3arl. Mry: nogasneHve curHasaoB B nay-
3e Mexay umnynscamu He meHee 80 ab.

AHanMsaTop crnekTpa [0/IXKeH UMeTb cnefyllwue napaMmeTpbl: Avanas3oH vactoT 0.16 — 30.0 Mry;
noJsiocy nponyckaHua, perynnpyemyto B npegenax 3 — 70 kru.

Ocuwnnnorpad v akycTUyeckme Harpysku AO/DKHbI UMETbL napaMeTpbl cornacHo 4.1.1.

ConpoTueneHve S MOXeT OblTb BK/TIOYEHO Kak HEeNMocpeCTBEHHO B Lienb Toka Bo30yxgeHus M3, Tak
1 NOAK/IOYEHO K HEll Yepe3 LIMPOKOMOMOCHbLIA TpaHcopmatop.

8
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4.3.2 [loAroToBKa 1 NpoBefeHuNEe N3MepeHuni

4.3.2.1 BblGUpaloT akyCTUYECKYH Harpysky, ycTaHaBAuBatT Ha Heli M3l u fobuBaTca yCTONYMBOro
NMOBTOPEHWNSA NMEPBOroO 3X0-UMMYybca (fanee — 3X0-UMMNy/ibca), Kak ykasaHo B 4.1.2.

4.3.2.2 N3mepeHusa Ha ycTaHOBKe (CM. pUCYHOK 9) BbIMOMHSAIOT criegytowmm obpasom. B npegenax pabo-
yero AgnanasoHa 4actoT M3l ycTaHaBAMBaloOT M PasMyHbIX YacToT 3ano/IHEHUA paanoumMnynbea, AUTENbHOCTb
KOTOPOro AO0/MKHA ObITb TakoW, YTOObI 3X0-UMNYNLC MMEN B CPeAHel YacTh He MeHee [ABYX NepuofoB yCTaHO-
BMBLLINXCS CMHYCOMAasbHbIX konebaHuii. C NOMOLLbI0 NPUEMHMKa 1 ocuuanorpada onpeaensoT 3Ha4YeHNs:

Kf -1 & -Uj:KW -VI-Wn-12e0« (4)

roe M -amMnauTyga uMnysbca HanpshkeHus Bo3GyxzeHusi MM Ha yactote  AB;

JR- amMnautyga umnynbca HanpsbkeHus Ha conpoTuBiaeHun R Ha uvacToTe fi, AB:
u b - amnauTyaa UMnynbca HanpskeHus 3Xo-uMnysnbca Ha yacrtote f i, AB.

M3mepeHus (/«u V B BbINOAHAIOT NpU NoNoxeHun nepekntodarens 1-2; U R- npu nonoxeHun A-B.

M3mepeHve " ,un W BLINOSHAIOT NO aMNANTYAEe WKW pa3maxy 3Xo-umnysbca B 061acT yCTaHOBUBLLMXCSA
kone6aHui.

4.3.2.3 N3mepeHns Ha ycTaHoBKe (pucyHOK 10) BbINOSHAT crefylowum o6pa3om. YcTaHaBAnBatoT
NosIOXEeHNe 1 ANUTENbHOCTb CTpoba cenekTopa NpYeMHUKa TakuMu, 4Tobbl Ha BbIXOA NPUEeMHMKa noctynan
CUrHa WK TOMBKO OT 3X0-MMMyNbca, AN OT MMNynbca Bo36yxaeHus M3M. Vcnonb3ys perynvpoBku npu-
eMHVKa 1 aHanm3aTopa crnekTpa, onpeensoT B N Toukax paboyero gnanasoHa yacToT M3l 3HaYeHus;

-N*-pjiK|* - U[-UrA- 1.2.-.». ®

roe U -amMnnuTyga ormbarouleid cnektpa uMmnysbca HanpshkeHust Bo3oyxaeHus M3 Ha yacToTe f'. ab,
e -aMmnauTyga ornbarolleli cnekTpa nMnybca HanpsxeHuss Ha conpoTmBieHnn R Ha yactote f, ab:
. - amMnauTyga ormbarlleit cnektpa axo-umnynbca Ha yactote f\ ab.
4.3.2.4 Yncno Toyek N1 4acToTHOro gnanasoHa no 4.3.2.2. 4.3.2.3 Bbi6bMpatoT 13 ycnous obecneveHus
Tpebyemoli TOYHOCTU U3MEPEHUS COOTBETCTBYHOLLMX NapaMeTpoB KOHKpeTHoro tuna Mnar.
4.3.2.5 O6paboTka pe3ynbTaToB U3MepEeHUii
AMNANTYAHO-4ACTOTHYIO XapakTepucTuky Kas}(w) onpeaensoT no goopmynie

KWBT)- KW+2T n 10 .1 -1.23: )

roe Y\y7 - oTHOLWeHWe HanpsXeHwil, usmMmepeHHbix B 4.3.2.2. 4.3.2.3. gb;
RO - conpoTtuBneHune B Lenu Toka Bo36yxaeHus MN3r, Ow;
K oT - onopHsbIii ypoBeHb K(LU). paBHbIii 1 B/A.

AMNINTYLHO-4aCTOTHOW xapakTtepucTukoin KUU(UI) () ssBnsieTcs 3aBMCUMMOCTb OT YacToThl, No-

NyyeHHaa no 4.3.2.2. 4.3.2.3.

MakcumanbHble 3HaveHnss KUU(UI) (w) ssnatoTca koadhduumeHTamum npeobpasosanHua KUU(UI). a co-
OTBETCTBYIOLLME VM 4acTOTbl — yacToTaMu makcumyma npeobpasosanus fUU(UI). PasHocTn mexay 3Have-
HusaMm KUU(UI) n fUU(UI) 1 X HOMUHANBbHLIMU 3HAYEHUAMU ABASKOTCA UX OTK/IOHEHUSAMU OT HOMMUHA IbHbIX
3HaYeHWUi i COOTBETCTBEHHO.

LWnpnHy nonockl nponyckaHusa fOUU(UI) BbluncnsaoT no oopmynie

AfUU(UI) = Bu(Uf) ~fUU{UI)" @
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n H
roe f{ju((jiy yWw W ~ BEPXHSS M HWXKHAS TpaHMubl MHTEpBasia 4acTtoT. MIU. BKIYawulero B ce-
65 fUU(UI),, Ha koTopbix KUU(UI) (co) npuHMMaeT 3Ha4yeHns Ha ypoBHe MUHYC 6 ab.
b2 H
YacTotbl yu (U 1)" fUU{Uf) PaBHbl COOTBETCTBEHHO rPaHU4YHbIM YacToTam nponyckaHus fB. fH. M.

HepaBHOMeEpPHOCTb aMNINTYAHO-4aCTOTHOM xapaktepuctnkn BUU(UI). b, BblumcasoT no dopmyne

rlaw _ Trnly

Bwisai Amwmn)' ®)

roe  Khy-Tax, K$ITa* - MuHMManbHble  (MakcMMmasibHble) 3HadeHus, cooTBeTcTBeHHO. K(UU) (co),

K(UI) (co) B paboueli o6nactu yactot M3, gb.
43.2.6 [ns nosblleHNA TOYHOCTU M3MepeHuil napameTpos no 4.3.2.5 gonyckaeTcs BBOAWTbL Nonpas-

Ky K. nckniovatolyo BAusiHie WyHTrpoBaHus M3M B pexume npuema 31eKTpPUyYeckruM CONpoTUBIEHNEM
CXeMbl U3MEepeHVs, a Takke ANA KOHTakTHbIX M3 nonpasky y. UCKNOYAOLWY BAMSHWE ocnabneHns axo-
curHana. OOYyCNOBMEHHOro 3aTyXaHuem 3ByKa B Harpyske, 1 An8 WMMeEpPCUOHHbIX 3N  nonpas-

Ky W. nckiyarLyo BAvMsHMe ocnabnieHns 3axo-CurHana npu nepexoge 3Byka yepes rpaHuuly -soja —
naocknii oTpaxaTenb». [N 3Toro B ucxogHole copmynsl (4), (5) cnegyet BeBecTn cnaraemoe W no 4.1.4 n

(nnn) y n (nnun) K. 3HayeHms KOTopbIX BbIYUCAAT NO hopmMynam:

Y~ao ©)
K~r--2019(Z2*ylZs), (10)

roe ai - koadpUUMEHT 3aTyxaHus 3Byka B maTepuane Harpysku Ha yactoTe li. gB/MM; r - nyTb, NpoigeH-

HbI 9X0-CUTHANIOM B Harpyske, MM; 2% 0 - anekTpuyeckoe conpotusneHue M3l Ha uvacToTe fi, OMm; Z3 -
MOZY/b 3NEKTPUYECKOro CONPOTUBAEHNA (CM. PUCYHKM 9, 10) Mexay TOYKON «I» 1 KOpnycom Npu NogKto-
yeHHom M3, Om.

4.4 MeTo[, U3MEpPEHUR 3/1eKTPUYECKOro conpoTusaexnua N3N 2 » '(ar),

4.4.1. Annapartypa
MiamepeHus cnepyeT NpoBOAWTL HA YCTAHOBKE, CXemMa KOTOpOl NpuBeAeHa Ha pucyHkax 11, 12.

- yactoTomep; 2 — nsmeputenb AUX; Zni- nposepsemblii M3M:
3 - rpachonocTpouTens: Zn.i - nposepsiemblit M3, Zi - aneKkTpuyeckas Harpyska
Z, - anexkTpuyeckas HaTpyska. 4 - akycTuyeckas Harpyska

PucyHok 12
PucyHok 11

10
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N3meputens npubopa ANS MCCNefoBaHWA ammIMTYAHO-YaCTOTHbIX XapakTepucTuk (AUX) gomkeH
MMeTb cneaylolme napameTpbl: gnanas3oH Yactot He meHee 0,1 — 35,0 MIW; NoOrpewHoCTb N3MEpPEHUs OT-
HocuUTeNbHON amnanTyabl — B npegenax + (0,4 + 0.1 A) ab. rae A — nsMepeHHass OTHOCUTE/NbHasA aMnJiun-
Tyaa, Ab; BxogHoe conpoTuBneHne He MeHee 20 27 3(w); BXOAHYIO eMKoCcTb — He 6onee 30 nd.

MpadhonocTponTens (ABYXKOOPAMHATHBIA camonucel) AO/MKEH MMeTb Avana3oH MaclTaboB perucr-
pauuy no o6oum kaHanam He meHee 0,1- 25,0 MB/cm. norpelHoCTb 3anucu B npegenax = 1 %.

DnekTpuyeckas Harpyska Zi - akTMBHOE WM eMKOCTHOe COMpOoTvBAEeHWe, npefHa3HayeHHoe AN
obecneyeHnss NOCTOSAHCTBA aMNNTYAbl TOKa, NpoTekatowero yepes M3, AO/MKHO YA0BNETBOPATL B pabo-

yeil o6nactu yactoT ycnosuwo |Zj|>(10 - 20)Z r?(o) m

AKycTuUeckas Harpyska.

MapameTpbl Harpysku ANa KOHTakTHbIX M3l f0/1XKHBI COOTBETCTBOBATL MapamMeTpam, npeacraB/ieH-
HbIM Ha pucyHke 13.

A (5:1)

60-

PucyHok 13

MaTtepuan — oprcTtekno, ctanb 45. antomnHueBsblit cnnas A16T. [lonyck NJ10CKOCTHOCTU M napameTpbl
LLIepoxoBaToCcTn paboyeli NOBEPXHOCTU AO/MKHbI COOTBETCTBOBATb 3HAYEHWUAM, NMPUBELEHHbIM B Tabnuue
Tabnuue 1. Harpyskoi gnsi UMMepCcUoHHbIX M3l cnyxuT Boga.

YactoTomep fO/HDKEeH UMeTb napameTpbl cornacHo 4.3.1.

4.4.2 TloAroToBKa U NpoBeAeHMe N3MepeHui

BbI6MpaloT akyCTUYeCKyt Harpysky B 3aBUCMMOCTM OT Tuna 3. MaTtepran Harpysku fo/mkeH 6biTb

TakvM Xe, Kak U MaTtepuasn Harpysku, UCMob3yemoit npu namMepeHnn Kuwu, kUu. Ecnu Kuun. Kym usmeps-

NICb C UCMNOJIb30BaHMEM Harpysku U3 KBapLeBOro ctekna, To npu onpegeneHnn Z%3 cnepyet UCNOMb30-
BaTb Harpysky 7k} antoM1HUeBOro cnnasa  [16T. Mpwn onpegeneHnn 3/1IEKTPUYECKOro
conpoTuBneHuss Z% 0 Harpyskoli M3 cnyxuT BO34yX, akyCTM4YecKoe COMPOTUBJIEHME KOTOPOro cuuTarT
pasH/logyntoyatoT M3l K ycTaHOBKe, Kak nokasaHo Ha pucyHke 11. KoHTakTHble M3l ycTaHaBAMBaloT Ha

aKycTuyeckyto Harpysky. lNMpu aTom npamble M3l ycTaHaBMBalT B COOTBETCTBUN C PUCYHKOM 14. HAKNOH-
Hble — pUCYHKOM 15.
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PucyHok 14 PucyHok 15

M3mepeHue anekTpuyeckoro conpotusrieHuns M3 BbINOAHAIT NyTem CpaBHEHWS C COMPOTUB/IEHU-
eM Z30MnopHoro KoHAgeHcaTopa wan pesnctopa. [na aToro yctaHaBnvMBaloT MaclwTabbl n306paxeHns Ha k-
paHe u3smeputena AYX u rpadonocTpouTens, obecneunsaroLle HamboNbLyo TOYHOCTb M3mMepeHus. Mpo-
BOAAT 3anucb Ha rpadonocTtpouTene KkpvBoi Z r3(co) n MeTok yacToTbl. MoaknioyatoT BmecTo M3M onop-

Hble conpoTuBAeHus 2”7, 2" 1 nNpoBOAAT 3anucb rpadmMkoB 3aBUCUMOCTM g ', 2'°T 4acToTbl. 3Haue-

HUA 2's 2 'BbIGMpaloT Takumu, 4ToObl KpMBblE 3aBUCUMOCTW 2y> Z? (W) HAX0AUAWUCb B 061aCTU MUHK-
MymMa M Makcumyma KpuBoli Za3 (co). dnekTpuuyeckoe conpoTtusriieHve Zn3(to) onpenensalT, WUCNoNb3ys
OMOPHbIEe 3HAYEHNA KPUBBIX . 2J. MeTKM 4yacTtoTbl U macwTabbl n3obpaxeHusa. 3HaveHns 2”6 JcooT-
BETCTBYIOT MakCUMyMy (MUHUMYMY) KpUBOI Zn3 (co).

3HaueHus Zn 3(co) MOXHO Takxe onpeaenaTb No KpUMBOW 3aBUCMMOCTU Zn3(Co) Ha 3KpaHe M3MepuTens
AUX nopbopom Z3. npu KOTOpbIX 0b6ecneynBaeTcsa coBnageHne nsobpaxeHns Z3(w) n Zn3(co) B TOUKax Mu-
HUMYMa 1 Makcumyma Zn3 (Co) COOTBETCTBEHHO.

ConpoTtusneHns Z3 foxHbl 6biTb ONpeAenieHbl ¢ NOrPeLHOCTLI0 He 6onee 2 %.

[na NoBbIWEHNA TOYHOCTN U3MepeHnii 2 £ J- a Takke B TOM C/lyyae, Korga BXogHoOe COMpoTUBeHME

nameputensa AUX meHee 20 3T3(wW)- gonyckaeTcs BbINONHATbL nogkntodeHve M3l Kk nameputento AYX no
cxeme puUcyHok 12, rae fZ~: meHee wnum paBHO 413 (c0)-(10 —20). B aTOM cnyyae Ha 3kpaHe m3meputens
AYX Habnopaetca 3aBucMMOCTb Yna(w) = 1/Zn3(co), a yacToToll pe3oHaHca fABMSeTCA yacToTa B TOYke
Makcumyma rpacuvka 3aBUCMMOCTM Yaa ().

45 MeTog wu3MepeHus koadcuuymeHta npeobpasoBaHua Kaflo), uyacToTbl Makcumyma
npeobpasoBaHua fouua> nonocbl nponyckaHusa foufuo) HepaBHOMEpPHOCTW aMNAWUTYAHO-
4acTOTHOI xapakTepucTukn BalWo)

451 WN3vepsoT aMnanTygHO-4acTOTHYH XapakTepucTuky Kuy (co) u anekTpuueckoe conpoTusie-
Hve Zn 3 (w). kak ykasaHo B4.3,4.4. Ecnn HEBO3MOXHO BbIMOMHUTL u3MepeHue Kw (co) no 4.3 BBUAY
60/1bLION ANNTENBHOCTU UMNYbca BO36yxaeHna M3M Ha ypoBHe 3X0-CUrHana, To AonyckaeTcs UCMOMb30-
BaTb akyCTMYeckue Harpysku, nmetome 3HadyeHusa H 6onblue ykasaHHbIX B Tabnuue 1, wan npousBoguTb
n3MepeHus Kum (W) B TEHEBOM BapuaHTe, WCNOMb3ys A8 3TOro ABa AO0MNOAHUTENbHbIX OAHOTUMNHBLIX M3rl.
YCTaHOB/IEHHbIX MO OfHOI OcU ¢ n3mepsiemMbiM M3 Ha NPOTUBOMOMOXHO CTOPOHE aKyCTUYECKON Harpy3ku.
Mpoeepsiembie M3 cnegyeT Npy 3TOM NOAKMOUNTE K MPUEMHNKY.

4.5.2 BblUMCASIOT aMNANTYAHO-4acTOTHbIE XxapakTtepuctukmu Kom (co), Ko (co), b, no hopmynam:

roe Kw (1) - amMniuTyAHO-4acToTHas XxapakTepuctuka, ab;

12
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Z jf7 ~ anektpuyeckoe conpoTtuBnexHve M3, Owm: - OMOpHbIA ypoBeHb, " - \ B/Ma;

(J<™ -\ MNa'B); H - napameTp B3aMMHOCTU, paBHbIi U ' * * - koadpuUMeHT 3aTyxaHns 3Byka B Ma-

Tepvasne Harpysku Ha yactote . MM \
Mpu n3mepeHnn K B TEHEBOM BapuaHTE C MCMOJIb30BaHUEM [ABYX AOMOMHUTENbHbIX M3 3HauYeHWs

Kax4oro Ky swiuucnsio v No gpopmyne K[& - - Kev(/.r).
roe i, k, =1, 2, 3\jxtc* /m " KoappumumeHT npeo6paszoBaHus K" ji-ro nan,
ob; Kw (?.«m) ~ Ur. ~ KoappumumeHT npeobpasoBaHus npeo6pasoBarenei c HoMepa-

MW /1 K. UI3MEPEHHbIA B TEHEBOM BapuaHTe;N - amnauTyja HanpskeHus a3xo-umnynbca /ro M3M.
ab; - amnauTyga umnynbca Bo3byxaeHus /ero Mar. ab.

3HayeHua H 'BbluncnaT no dgopmyne Lm= mJO"iio rpeHmM= 2 S/pv, S - nnowagb pabdoyeit
nosepxHoctu M3, M2 p - NAOTHOCTb MaTepuanosB Harpysku, Kr/m3; v - CKOpPOCTb 3Byka B martepuasne Ha-
rpy3kn. m/c. 3Hadennsa H ans npsambix M3M. HarpyXeHHbIX Ha BOAY, OpraHMyeckoe CTek/10, asltoMUHVEBbI
cnnas 16T, ctanb 45, npuBefeHbl Ha pucyHkax 16-20 Ana pasnUuHbIX 3HAYeHUn 6e3pa3MepHbIX napa-
MeTpoB no dopmyse

kn - 2ifla/v.Kz - 2jiflz/Vv' 03)

roe T~ vactora. My a - paguyc (MM NonoBMHA CTOPOHbLI KBafparta) Mbe3onaacTuHbl, M; - NyTb, NPOi-
[OEHHbIi aKyCTUYECKUM CUTHANIOM B Harpyske, M.

Korga koHcTpykums M3M unu matepuan akyCTUYeCKWil Harpy3ku He MOo3BOMSAT BOCMONb30BaTbCA
3HaYeHnssMM H OnA BblYUCNIEHMA MapameTpoB B3aMMHOCTU CM. PUCYHKM 16-20, 3T 3HAYEHUs JOJIKHbI
6bITb yKa3aHbl B TEXHNYECKMX YCNIOBUAX HA KOHKPETHbIn Tin M3MT.

1— Ka- 100 2 — ka- 15;3— Ka-20;4 —ka-25:5—ka- 30;6 —ka- 35 7— ka- 40; 8- ka- 50.9— ka- 60:10 — ka - 70;
Il —ka-80:12— ka - 90; 13— ka- 100; 14- ka - 150; 15— ka - 160- 400; 17 — ka - 500 — 1600

PucyHok 16 — 3HayeHuns napameTpa B3auMHocT J1 ana N3N ¢ Kpyrnoi nbe3onnacTuHo.
b HarpyxeHHoro Ha Bogy

13
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l—ka-10:2- ka- 15:3—ka- 25.4—ka - 30;5—«ka - 33:6—ka - 40;
7—xa- 45,8 —ka- 50;9- ka- 60:10- ka- 70:11 —ka-60;12- ka-100:13 —ka - 150; 14— ka - 200— 400

PucyHok 17 — 3HaueHuss napameTpa B3anmHoctu N ang M3l c kBagpaTHOW Nbe30n1acTUHONA.
Harpy>xeHHoro Ha sogy

1- ka-20;2—ka-25:3—«ka-30.4—ka-3.5;5—«ka-40;6- kKa-50;7- ka-6.0;,6—ka- 75;9- ka- 10.0.10—«ka
- 125, 11 —«ka - 15.0; 12— «ka - 20.0; 13—«ka - 35

PucyHok 18 — 3HaueHuss napameTtpa B3amMHocTu J1 gnsa N3N ¢ Kpyrnoi Nbe3oNnacTUHON. HarpyXeHHOro
Ha opraHuyeckoe CTekno

14
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l1—«ka- 10,2—ka- 12, 3—«ka - 14,4 —ka - 16;5—«ka- 18.6—ka - 20; 7 —«ka - 25;8 —ka - 30; 9 —ka - 40;
10-ka- 60—205

PucyHok 19— 3HaueHus napameTpa B3auMHocTu M gns N3N ¢ Kpyrioi Nbe3onnacTUHON, HarpyXeHHOro
Ha anmMuHueBsbIin cnnas A16T

l1—xka- 20;2—ka- 50;3—ka- 75:4—«ka- 10.0:5—«ka- 12.0;5 - ka- 14.0.7- ka- 16.0.B—«ka- 18.0:
9 —ka- 20.0:10 —«ka - 22.0: 6 11 —«ka - 26.0:12— ka - 30.0:13 — ka - 40.0: 14 —«ka - 60.0 — 120.0

PvcyHok 20 — 3HaveHuns napameTpa B3avMHocT H gna N30 ¢ kpyrnon nbe3onnacT1HOMN.
Harpy>eHHoro Ha ctanb 45

15
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45.3 MakcumasnbHble 3HaveHns Koy, (W), namepeHHble no 4.5.2. asnsawTca koaddumymeHtamm npe-
ob6pasoBaHus KTwua). a cCOOTBETCTBYIOLLME YACTOTbl — YacToTamu Jan(T
LLnpuHy nonocel nponyckanua [ foUim. MIy. BbIMUCAAIOT N0 hopmysie

42aCI(CT) = fetr\Vir) ~ /

CcOo0TBETCTBBMHO BEPXHAA W HWXHASA rpaHuLbl MHTEepBana 4acTtoT. MIu. Bkovato-
wero B cebs fguiuoy Ha KoTopbix Kaual () npuHMMaeT 3HauyeHns Ha ypoBHe muHyc 3 ab.
HepaBHOMEpPHOCTb amnINTYAHO-4ACTOTHOW XapakTepuctuku Bandu) (bl). MIL, BbIMMCASAIOT MO hopmy-
ne

R rmn=re* - "1 (15)

rae K~ jrrl, Ky”Ayr)“ MuHMManbHble (MakcumasnbHble) 3HauveHnus /Wco). K<) (), COOTBETCTBEHHO, B
paboueli o6nacTtu yactot M3r.

454 C Uuenblo MNOBbIWEHNA MPOU3BOANTENILHOCTM W3MEpPEHWn onpegeneHne napameTpos fouo>
[ fa()< Boriio) MOXKET ObITb BbIMOSIHEHO C MOMOLLbIO AU3/IEKTPUYECKMX Mpeobpa3oBartesieil, kak ykasaHo B
npunoxeHun B. a onpepgenexve foulus - meTogom cpaBHeHus c M3M Toro xe Tvna, napameTpbl KO-
TOPOro n3mepeHsl Mo 4.5.1 - 4.5.3.

B 3Tux cnyuyasx gonyckaeTtcs uamepeHme KTwWo) BbINOHATL HA YacToTe, paBHOW HOMWHA/IbHOMY 3Ha-
yeHuto fuu

4.6 MeTog n3MepeHua BpeMeHu pacnpocTpaHeHusa 3BykKa B npusme Trp

4.6.1 Annapatypa

N3mepeHns cnepyeT NpPOBOAUTL HA yCTaHOBKE, CXema KOTOPOI npusefeHa Ha pucyHke 1. OnekTpoH-
HbI 610K YMHK. akycTnyeckne Harpysku v cTaHfapTHble 06pasubl [O/MKHbI COOTBETCTBOBATH MpeAcTaB-
neHHbiM B 4.9. 411 n Tabnuue 1, ocymnnorpad — 4.1.

4.6.2 NMoAroToBKa 1 NpoBefeHNe N3MepeHui

M3mepeHune TrpcnefyeT NpoBOAUTL C UCMO/b30BaHMEM TpexX OAHOTUMHBLIX M3M. O4MH U3 HUX NOAKI0-
4yalT K reHepaTopy, a BTopoii — kK npueMHuky YMHK. YcTaHaBivBalT npsiMble coBMeLleHHble M3r. kak no-
KasaHo Ha pucyHke 21 a. pasgesibHo-coBMeLlleHHble M3 n HaknoHHble M3 — Ha pucyHke 21 6. MNpuTupas
pabouve nosepxHocTu M3AM n nepemewas N3N oAWH OTHOCUTENLHO APYroro, 4O6MBAIOTCA MONYYEHUA MakK-
CMMa/IbHOTO 3HAYeHUsA CuUrHana Ha 3kpaHe npuemHuka. C nomoLlblo ocuuisiorpada M3mMepalT UHTepBas
BPEMEHN MexXAy MMMY/IbCOM BO30YXAEHWUS W MPUHATLIM CUTHasIOM. [OBTOPAIOT ykasaHHble onepauuu, uc-
nonb3ys NepBblii 1 TPETWiA, a Takke BTOpol 1 TpeTuit M3N. Bpems pacnpocTpaHeHus 3Byka B nMpu3me onpe-
AensT no dopmyne

= R (16)

roe T,- BpeMs pacrnpocTpaHeHus 3Byka B npu3me f-ro npeobpasosartens, Mkc; TK- M3MepeHHbIli B MUKpOce-
KyHAax WHTepBasl BPEMEHW Npu  WCMONb30BaHUW B  KayecTBe U3flyyatens /-ro u  npuemHuka
K-ro M3ar: T. i, K pasHbl 1. 2, 3.

16
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OT rmpcT apa

OT bl HepaToOpa
0n7 ze*e/27Q m qoa

E3b
LE3

£E npuém#nry

t MpUM M KUX Y

OT reHepaToOpa
OT reHepaT opa

OT reHepaTcpa
L&l
|

£ TMpuémHnmry

I'

{ npuemHUNKy

— nepBsblit N3M; 2 — BTOpO# M3M; 3 — npusma nepsoro MN3M. 4 — npusma BTOpOoro NanN
PucyHok 21

4.6.3 Ecnu cobnogaloTcs yc/ioBus.
- HakMNOHHble pas3fefibHO-CoBMelleHHble M3l UMeloT Of4MHAaKOBble HOMWHAsbHble reoMeTpuyeckue

pasmepbl Npu3m;

* HakMoHHble M3l UMEKT HOMUHAsbHbIE 3HAYEHWSI Trp 6oiee UK POBHO 2T, rae TU- Bpems pacnpo-

CTpaHeHnA 3BYKOBbIX BOJIH B aKyCTVILIeCKOVI Harpyske, COOTBeTCTByIOLLleVI PUCYHKY 3

- €C/IN UMMYNbC BO3GYXAEHUS HE MACKMpyeT 3X0-UMMY/ibC OT CBOGOAHON rpaHu Npu3Mbl MPSIMbIX CO-

BMelLleHHbIX M3, namepeHus T, cnegyeT NpoBOAWTbL cneaywowmm obpasom. lMogknoyalT n3Mepsemblii
M3an k YMNHK n ycTaHaBnvBalT €ro Ha akyCTUYeCKyl Harpysky uav ctaHfapTHbli obpasel, Kak ykasaHo B
4.1.2. Cxema pacnofioXeHus HaknoHHbIX M3l ana BO36YXAEHUS 0O6bEeMHbIX BOJSIH [O/HKHA COOTBETCTBO-
BaTb NPMBEAEHHON Ha pUCyHKe 22. AKyCTUYECKOW Harpyskoi ans npsmbix M3 ¢ npuamoii (akycTuyeckoi
3aepPXKOi) 1 HaKMOHHbIX pasfefibHo-coBMeLleHHbIX N3N cnyxuT Bo3ayx. Mputupatot MM K Harpyske u
[06MBaOTCA NOJIyYEHNS1 MakCUMasibHOM aMNanTy bl 3X0-CUrHana, Kak ykasaHo B 4.1.2.

17
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#<3*>y3*a

PucyHok 22

[ns pa3gensHo CoBMELLEHHbIX M NpsAMbIX N3N ¢ npu3moii n3MepsitoT No 3kpaHy ocuunnorpada Bpe-
MEHHOIi MHTEpPBa B MUKPOCEKYHAAX Mexay MMMy/bcaMu BO30YXAEeHWN N NepBbiM 3X0-MMNYNbCOM OT pabo-
yeli NOBEPXHOCTU NPU3MbI; ANA HAKAOHHLIX N3N — Mexay VMNyNbCOM BO3OYXAEHWA W NepsBbiM U BTOPbIM
3IXo-umnynscamu. llonyyeHHoe 3HavyeHue wuHTepBana ANA pas3feslbHO-COBMELLeHHbIX U npsaMbix M3 ¢
npu3Moii SBNSETCA yABOEHHbIM BPEMEHeM pacnpocTpaHeHus 3Byka B npusmMe Trp. Bpems pacnpoctpaHeHus
3BYyKa B Npusme T, MKC. 4118 HaKNOoHHbIX M3l onpegenstoT no hopmyne

=N:3r - T))- (17

rae T, (T2) — BPEMEHHOI MHTepBa/l Mexay UMMY/NbCOM BO3GYXAEHUS U NepBbiM (BTOPbIM) 3XO-UMMYbCOM
OT OTpaXaTessi, MKC.

4.7 MeTog u3MmepeHus yrna BBoga a{a') U ero OTKIOHEHUA OT HOMMWHAa/bHOTO 3HA4YeHus,

WNPUHBI AnarpaMmmbl Hanpas/feHHOCTU © .~ ypoBHA 60KOBbIX 1IENECTKOB MMMEPCUOHHBbIX
rar

4.7.1 Annapatypa
N3mepeHns cnegyeT NpoBOAMTL Ha yCTaHOBKe, CXeMa KOTOpOl NpuBeAeHa Ha pucyHke 23.

18
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1— MMMepCUOHHAs OaHHa. 2 — y3en cukcauum oTpaxaTens: 3 — NAOCKWA oTpaxaTenb. 4 — cthepuyecknii oTpaxartens.
5 — ysen cdukcauyun N3M; 6 — npoBepaeMblil M3M; 7 — MexaHU3M nepemeleHNs No KoopanHaTam X,. X3; 8 — rpachonocTponTtens.
9 — npuemHuk: 10— renepatop: 11 — ocuunnorpac

PucyHok 23

MMmepcroHHasa BaHHa, cofepxalas y3nbl dukcaumu N3l 1 oTpaxaTenei COBMECTHO C MEXaHU3MOM
nepemMeLleHns, fo/mkHa obecneynTb nepemMelteHne otpaxarens (uav MN3M1) no koopavHaTam X,. X3 B Agna-
nasoHax oT muHyc 30° go nmoc 30° n oT 0 fo 250 MM COOTBETCTBEHHO, a Takxe noBopoT 3l BoKpyr
ocn X3Ha 360°. MNorpelwHocTb onpefeneHna MecTOMNOIOXKEHUS oTpaxaTtensa oTHocuTenbHo N3N no X, He
[omkHa 6biTb 6onee 12'; no X3- 0.5 mm; noBopoTta N3N — 30

Mnockuii oTpaxartenb JO/MKEH MeTb pa3Mep paboyeil NOBEPXHOCTUN (AUaMeTp UM MEHbLLYIO CTOPOHY
npsMoyrosibHka) He MeHee 100 MM. TOMWWHY — He MeHee 20 MM. napameTp LIepoxoBatocTn fa MeHee
nnn pasHo 0.63 MKM. gonyck nnockocTtHoctn 0,01 mMMm. Cdhepuyeckne oTpaxarenu A0/MKHbl 6biTb U3rOTOB-
neHbl 13 Hepxasetowein ctann no FOCT 7350 n umeTb guameTpbl 2. 5, 10 MM. PaccTosHue oT ueHTpa cde-
pryeckoli MOBEPXHOCTU OTpaxarens Ao y3na ukcaunm AOMKHO 6biTb He MeHee 60 MM.

MpuemMHVK JoMKEeH UMeTb YyBCTBUTE/ILHOCTL HE MeHee 1 MB 1 obecneumsaTb yCcuieHWe axo-curHana
Ha yacTtoTe nsmepsembix N30, BpeMeHHOe cenekTMpoBaHne axo-uMnybca OT chepnuyeckoro oTpaxa-
Tens. ero npeobpasoBaHve CUrHana c amnauTyaoin He meHee 1 B ans nogaum Ha rpacdonoctpouTens. Mpu-
eMHUK [O/IKEH WMEeTb perynuposky ycuneHns oT O go 80 aAb u auckpeTHoe ocnabneHwe curHana Ha
(6+0.1) gb.
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[eHepaTop pagMomMnynbCOB AO/MKEH obecneunTb BO36yxaeHue M3l Ha yacTtoTe fuit». M. pagmo-
nMnynbcaMu ganMTenbHocTbio (2 — 15) /fuup) MKC- ¢ YacToTol crefoBaHus B guanasoHe 400 — 2000 Iy u

amnAnTyoin HanpshkeHusi Bo3byxaeHus M3l He meHee 5fon,) n He 60noe <O fAr >B-

Ocuunnorpad u rpagonocTpouTenb AO/MKHbI MMETb NapameTpbl cornacHo 4.1.1, 4.3.1. YcTaHoBKa
[o/kHa obecneynsBaTb 3anucb YrI0BOro NOJIOKEHUA oTpaxatens no koopguHate X\ ¢ NorpewwHocTbio Mac-
wraba He 6onee 1,5 %. MeToa npoBepky MacwTaba 3anucu NnpuBefeH B NpuaoxeHnu I.

2.7.2 NoaroTtoBKa 1 NpoBeAeHNe N3MepeHuii

YcTaHaBnuBatoT B y3en dmkcauum chepuyeckuii otpaxaresb, yA0BNeTBOPAIOWUIA YCIOBUAM:

d=2wmmnpu / r 10,0 MI'y;

d= 5wmm npu 10.0 >/ > 1,0 Mly;

d =10 mm npu fS 1,0 MIy,

roe /-HomuMHanbHas  yacTota  Makcumyma — npeo6pasosaHua 1L unu  adhdhekTuBHas — vacTo-
Ta 4 nposepsemoro M3rl. Mru,.

YcTtaHaBnuBalT pacctosHue ot 3N go cdepuyeckoro oTpaxatrens He MeHee L=(0,6 +
32/IraH6lMpn n3MepeHun AmMarpaMMbl HanpaB/IEHHOCTUM A0 YPOBHS MuHYC 6 B u He meHeel/. = (1.3 +
231ka)LinpH nsmepeHuax gnarpammbl HanpaBneHHOCTU A0 YpPoBHA MuHyc 20 gb., rae k = 2nflv; L = aff/v;
a - paguyc (Wm nonoBuHa pasmepa Nbe3oaneMeHTa) npoepsemoro M3 B paboyeil NIOCKOCTU, MM; V -
CKOPOCTb 3ByKa B BOAe, MM/MKC.

Ecnun cpeacTtea M3MepeHus He NO3BONASAKOT peanm3oBaTth ycosue L 6onee nnm pasHo (0,6 + 32ika) L6,
cnepyet MNPUMEHWUTb MJIOCKWIA  OTpaxaTesnb, YCTAHOBMB €ro Ha paccTosHuu L meHee wunu  pas-
HO 0,5 L6. lonyck nepneHAuKynsapHOCTM paboyeil NOBEPXHOCTM MIOCKOro oTpaxaTesns K ocu X3posmkeH
6b1Tb 0.02 MM Ha 6a3e 100 Mm.

3akpennsoT M3 B y3en dukcaunm, NoAKIYaOT K YCTaHOBKE, Kak Moka3aHO Ha pucyHke 23, v opu-
EHTUPYIOT ero OTHOCUTE/IbHO M/IOCKOCTU U3MEPEHUS, KaK yKa3aHO B TeXHMYecKuX ycnosusax Ha M3l KoH-
KpeTHoro Tuna.

YcTtaHaBnMBalOT 4acTOTy reHeparopa pagnoumnynbCcoB, paBHyt0 yactoTe Ang® nposepsiembix M3
Mepemellasn oTpaxartenb B 06nactu X, npubnansutenbHO pasHON 0°, fo06MBalOTCA MakCMMasIbHOTO 3Hauve-
HMA 3XO-CUrHana Ha akpaHe ocuwnnorpada. PerynmpoBkamu reHepartopa, nNpuemHvka, rpadonoctponTens
ycTaHaBnvBaloT aMNAnTybl CUrHana n Macltabbl n3o6paxeHuns u 3anucu, obecneunsatoLme HanbobLUy
TOYHOCTb U3MEpPEHWA.

BknoyaloT nepemelleHme oTpaxartens no KoopguHate X, v 3anucbiBatoT rpadmk gunarpaMmmbl Hanpas-
NIeHHOCTW Ha rpadonoctpoutene. Ha nonyveHHblli rpaduk HAHOCAT NIMHUID, COOTBETCTBYIOLLYIO YPOBHIO 6
0b.

MosopaumBatoT M3 Bokpyr ocn X3Ha yron 180e n NOBTOPAIOT 3anncb AuarpaMMbl HanpaB/IeHHOCTH.
OCb CMMMETPMMN 3anncaHHbIX rpadduKoB ABNSETCA reOMETPUYECKOW OCblo NpeobpasoBaTerns.

Ecnun nsmepeHns nposBoAnIMCL € MJIOCKUM OoTpaxartenem, To AN nepeBoja NnoslyyeHHoro rpaduka B
Anarpammy HanpasneHHocT P, (7 Heo6xoaMMo maclitab 3anvucu yBenmynTb B ABa pasa, a 3HauyeHus opau-
HaT no ocu Y rpadonocTponTens BO3BeCTU B kKBagpar.

Ecnu B cTaHgapTax uam TeXHUYecKUx ycnosusix Ha M3M KOHKpeTHOro Tuna He ykasaHbl npepesbl ne-
pemMeLleHnsa oTpaxaTens, U3MepeHne gnarpaMMbl HanpaBeHHOCTU cledyeT NPOBOANTb A0 YPOBHS He Me-
Hee MuHyc 20 ab.

4.7.3 ObpaboTka pe3ynbTaToB U3MepeHuii

LnMpuHy grarpammMbl HanpasaeHHOCTU 1 yron Beoja swuncnnio T no (DOPMynam:

Bu3l= ;a=ml";exX =mu. (18)

roeTt - mMacwTab 3anucm....... e /mm: WwnpnHa rpad)vn(a AgnarpamMmmbl HanpaB/1IEHHOCTU Ha YpOBHe

MUHYC 6 aB. MMm; / - paccTosiHMe OT MakcuMyma AuarpamMMbl HanpaefeHHOCTU [0 reoMeTpUUYEcKoit
ocu npeo6paszosatens, MM. OTK/IOHEHUEM yrfia BBOAA OT €ro HOMWHASIbHOrO 3HAYEHUs SBNSIETCA

Pa3HOCTb MeXAy 3HAYEeHVWEM, MOJTyYeHHbIM No dhopMmyse (18). 1 HOMUHASIbHLIM 3HAYEHUEM.

O6n1acTb OCHOBHOTO fienecTka onpeaensoT no rpaduky auarpamMmmMbl HanpaBAeHHOCTU. A5 3TOro u3-
MepsiloT cneBa (cnpasa) oT Touku /12] cOOTBETCTBYHOLLEH 3HAYEHUIO AMarpamMmmMbl HanpaBieHHOCTH Ha YpOB-
He MUHyc 6 AB. pa3HOCTb MeXAy MUHUMYMaMU Auarpammbl HanpaB/EHHOCTW W C/IeAyoWMMI 38 HUMU efle-
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BO (BNpaBo) MakcMMymamu. bavxaiiyio k Touke TOYKY MUHMMYMA, B KOTOPOI 3Ta pasHOCTb NpeBbillaeT
3 46. npuHUMaloT 3a neByto (MpaByto) rpaHuLy OCHOBHOTO slenecTka.

YpoBHEM 6G0OKOBbLIX /1enecTkoB ['B siBNSETCA pasHOCTb B Aeunbenax Mexay MakcumaslbHbIMU 3Haue-

HUAMW Anarpammbl HanpaB/fIEHHOCTW B 06/1aCTU OCHOBHOMO flenecTka U BHE €ro COOTBETCTBEHHO. Ecnm
Ha rpaHuLe Aavarpammbl HanpaBfEHHOCTY YKasaHHbIX MUHUMYMOB HeT. creayeT cumTaTb, YTO GOKOBble fe-
MecTKN OTCYTCTBYIOT.

4.8 MeToj M3MepeHus yrna BBoja W ero OTK/IOHEHWA OT HOMWHANBbHOrO 3HA4YeHus,
WMPUHBI AMarpaMmbl HanpaBneHHOCTU O A, OTK/IOHeHus Touku BBOga [/, ctpenwbl M3M/,

YPOBHA 60KOBbIX /IeNecTKOB " KOHTAKTHbIX M KOHTAKTHO-UMMEPCUOHHbIX M3

4.8.1 Annapartypa

N3mepeHns cnepyeT NpoBOAUTL HA YCTaHOBKE, CXema KOTOpOl npusBefeHa Ha pucyHke 24. AkycTuye-
CKUe Harpysku A0J/DKHbl COOTBETCTBOBATb MPUBEAEHHBIM Ha pucyHkax 25. 26 n B Tabnuue 2. AKycTnyeckue
Harpysku, COOTBETCTBYIOLLME NpeAcTaB/eHHbIM B Tabnuue 2, A0/MKHbI ObiTb aTTecToBaHbl No koadduymeH-

Ty 3aTyxaHuss B paboyem guana3oHe 4acToT C MOrpewHocTbio He 6onee fa, >1/22. ob / mm
BbicoTa M nnu pagmyc R Harpysku, mMm).

AKYCTUYECKME HArpy3kn ANA U3MEPEeHUs guarpaMmbl HanpaBaeHHOCTY

J— reHepaTtop paAuosbi NyNbCOB:
2 — npuemHuK.
3 -ocumnnnorpad: /1— nposepsaemblii
M3an. 5 — akycTuuyeckasa Harpysu.
6 — ycTpoiicTBO OpueHTaynmn

PucyHok 24 PucyHok 25 PucyHok 26
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Ta6nunya 2— lNapameTpbl akyCTUUYECKUX HArpy3oKk

Ovana- Matepuan Ovna- MapameTp Honyck Jfonyck na- 3arty- Cko- Ann- Wwnpn- Bbl-
30H mMeTp 4. wepoxosa- nnockocT- pannenbHoO- XaHne pocTb na Lo mm. ma 5. coTa
4acToT. nm TOCTH HOCTKN cTn MyKa 3ByKa. w™, H.
My no rOCT M K a, Ab.'™ nlc He 6onee He 60- MY,
2789. M. nee He
MXM. He He 60- 60-
6onee nee nee
0.16- OpraHuye- 10.0 + Rz 20.0 0.05 0.1 0.1 2710 350 160 130
1.0 ckoe 0.022 + 100
CTEKNOo
no rOCT
17622
0.6- Cranb 45 So s Ra 0,63 0.02 0.04 0.05 5915 350 160 130
7.5 no roct o @ + 100
1050
1.0- Antomu- 5.0 + Ha 2.5 0.02 0.04 0.05 6420 350 160 130
5,0 HUeBbIl 0.012 + 100
cnnas
A16T
no roOCT
4784
5.0- Antomu- 2.0 + Ra 0.63 0.02 0.04 0.05 6420 350 160 130
30.0 HUEBbIN 0.01 + 100
cnnas
A16T
no rocT
4784
MpunmeyvaHne — Bwmecto aniomuHmeBoro cnnasa [16T pgonyckaeTtca wcnosnb3osatb cnnas A16TIMN

no FOCT 21488. ecnv 3Ha4YeHNSI CKOPOCTM U 3aTyxXaHWA 3ByKa MAEHTWUYHbI NPMBELEHHbIM B Tabnuue 2.

AKyCTUYECKME Harpy3kun MOryT cofiepxaTb B kauyecTBe OTpaxartenst Of4HO UM HECKOMbKO LMAuHapuye-
CKUX OTBEpCTUiA nnm nasos. Mas. cayxalwuii oTpaxaresieMm B Harpy3ke no puUcyHky 26. MOXeT UMEeTb B Kaue-
cTBe o6pasyoLeli NPAMY0 NMHUI0 UK AYTY OKPYXXHOCTU (MYHKTUPHbBIE JINHWN).

Yrnbl TOPLUEBbIX NIOCKOCTEN aKyCTUYECKUX HAarpy30K Mo PUCYHKY 25 A0/KHbI ObiTb BbIMOMHEHbI 3aKPYr-
NIEHHbIMU. a M/I0CKOCTU A0MYCKAETCA BbIMOMHATL C HAK/IOHOM K HanpaB/IEHWIO pacrnpoCTpaHeHUs 3BYKOBOM
BOJIHbI oA, yrinom ¢+ arctg \a/2L), rae a - HambobLWKNIA pa3mep Nbe3onnacTuHbl B paboyein nnockoctu, L -
HaMmeHbLUee BO3MOXHOEe paccTosiHue oT M3 [0 TopLeBoi NI0CKoCTH.

YCTpoOIicTBO opueHTauuMu JO/HKHO obecneumBaTb M3MepeHne pacctosHusa oT M3l o oTpaxarens B
Hanpas/ieHUn ocu X, C MOrpewHocTbio B npegenax * 0,25 mMm: B Hanpas/fieHUMW, MePneHAnKYISPHOM K

ocu X, (no ocu Xr, - B npegenax £ 0,5 Mm nNpu namepexHun , 0 1) n aBTOMaTnuyeckoe nepemelleHne
M3l no NoBEpPXHOCTU aKyCTUYECKOW Harpysku C Bapuaumein akycTMyeckoro KoHTakta He 6onee 1 gb npwu
n3MepeHun

eHepaTop pagMonMnysibCOB, MPUEMHUK 1 ocuunorpad AO/DKHbI UMeTb 3HaYEeHUs napameTpos, yka-
3aHHble B 4.7.1.

4.8.2 ToArotoBKa K MUsmepeHuto

BbI6MpaloT akycTMyeckylo Harpysky B 3aBMCMMOCTM OT YacTOTHOro AuanasoHa (cMm. Tabnuuy 2). Tuna
M3 n namepsaemoro napametpa. Cxema pacnosioxeHus M3l Ha Harpyske fO/HKHA COOTBETCTBOBATL Npep-
CTaB/IEHHOWN Ha pucyHKax 27 - 29. Mpu 3TOM Kaxk[OoW U3 yKasaHHbIX CXeM COOTBETCTBYIOT cnegytowme MIrt:
pucyHke 27 - nNpsiMble; Ha pucyHkax 28.29 - HaknoHHble. Cxema, TMpuBEAEHHasA Ha PUCYH-
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Ke 28, COOTBETCTBYEeT W3MepPeHUo napameTpoB Auarpammbl Hanpas/ieHHOCTU P,;cxema pucyHka 29 -

P2. Bo BCcex cnyyasix He06X0AMMO BbINOHATL ycnosue z 6o/blie unuM pasHo 3/*, rae z - paccTtosiHue ot
M3 po oTpaxaTens; La- NpoTsHXeHHOCTb 6avKHeR 30Hbl M.

K1

ra rmn

- X"\ I,

E T o

1 4 K

PucyHok 27 PucyHok 28

PucyHok 29

4.8.3 T[lpoBefeHne N3MepeHuii

48.3.1 MopxntovatoT N3N K ycTaHOBKe, NpUTUPas MX K Harpyske v nofcrpavsas 4acToTy reHeparopa
B 06N1acTV HOMVHA/NIbHOTO 3HauyeHus nposepsiembix 3l1, gobuBalTCA YCTOMYMBOrO MOBTOPEHUS MaKCu-
MaslbHOro 3HayeHus 3X0-UMMysibca. YCTaHaBNUBaOT NOCPEACTBOM PEerysiMpoBOK MPUEMHMKA U OCLuMIIIO-
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rpada amnauTygy I3xo-curHana. paBHOM M geneHusiM Wwkanbl 3kpaHa. OnpegenstooT paccTtosHus/, (')
nnun hz. ykasaHHble Ha pucyHkax 27 - 29. NCnonb3ys yCTPOWCTBO OpUeHTaLmu.

3HaveHus /, (T,), |, oTcunTbiBalOT ANA NPAMbIX M3 0T reoMeTpPUYEeCcKoro LeHTpa B N1I0CKOCTH pabouei
nosepxHocTtn M3I: ana HakNoHHbIX M3 — OT MeTKn ToYkn BBOAA, & B C/lyyae ee OTCYTCTBUS — OT TOYKMU,
yKa3aHHOW B TEXHUYECKMX YcnoBusax Ha M3AN.

Yron BeBoga a ana npsamMbix M3 v a’ans HaknoHHbIX M3 BbIMUCAAIOT No hopmMynam:

h

[ =arctg (19)

\Y

a =arctg h (20)

7

rge 11, hi, 12 ,h2 < pacctosaHusa ot N3l go oTpaxaTens, nokasaHHble Ha pUCyHkax 27, 29.
Yron BBofa a v OTKNOHeHne Toukn BBoga [1/4ns HaknoHHbIX M3 BbIMUCAAT No hopmynam:

a =arcigI i (21)
(22)

rae /i h- (/'1h'\) — paccTtosHus ot N3M go otpaxarena npu nonoxexnun MIM B Touke a(a') e MNoka-
3aHHOI Ha pucyHke 28.

OTk/0HeHnem yrna Beofa & (&') OT ero HOMUHa/IbHOTO 3HaYeHUs ABMAETCSA PasHOCTb Mexay 3Haue-
Hvem a(a'\ *nony4yeHHbIM no popmynam 19 - 21. U HOMUHA/BbHLIM 3HAYEHNEM.

Mpu NoONoXUTENbHbIX 3HaYeHusx [ /dakTnyeckas Toyka BBOJA CMeLLeHa BNpaBo OT UMeloLelica MeT-
kv Ha M3M: npu oTpuuartencHbix /- Bneso.

Ctpena M3l /paBHa cymMe pacCTOsHWA OT umMeroweiica meTkn Ha M3l fo ero nepegHelt rpaHn un
3HayeHus [1. nonyyeHHoro B pesynbTraTe U3MepeHUid.

4.8.3.2 YBenuunBalT ycuneHve npueMHuka Ha 6 ob n. nepemelyas npeobpasoBatesib B 06 CTOPOHbI
OT NMepBOHaYasIbHOro NOJMIOXeHWA B HanpasneHun X, (X2, ykasaHHOM CTpesikoii Ha pucyHkax 27 - 29. onpe-
[ensaT 3HavyeHue paBHOE PaCCTOAHUIO Mexay nosioxeHuamu [M3M, B KOTOPbIX aMninTyfbl 3X0-

CUrHaoB paBHbl M - fleNeHnaM LWKasbl IKpaHa.

4.8 3.3 OnpegensAoT yron Beoja n 0 2 npambix M3M. kak ykasaHo B 4.8.3.1. npeaBapuTesibHO Mo-
BEPHYB ero Ha 90e 0THOCMTENbHO MOJIOXKEHNSA, 3aHMMaeMoro npu onpegeneHmn a , g-.

4.8.3.4 Vi3mepeHue ypoBHS OGOKOBbIX fienecTtkoB. [NpoBOAAT aBToMaTuyeckoe nepemeleHue M3l
BAO/b ocK Xi (X2) n n3mepsaoT Hanbosbluee 3HaYeHNe aMnanTyAbl axo-curHana. Mepemewatot N3N BNeso
(BnpaBo) BAOAb ocK X, (X2)OT NOMOXEHWs, B KOTOPOM Obinn onpegeneHbl ® yAansasacb ot Touku /, (/2).
dukcrpyloT 6nuxaliwee K/, (/2 nonoxeHve blcooTBETCTBYIOLEE MUHUMYMY 3X0-CUrHana, korga pasHocTb

MeXAy 3HAUYEHUSIMU 3X0 CUTHasIa B 3TOM MUHUMYME U B CNIEAYIOLLEM 33 HUM MakCMmyme npesbilaeTt 3 ab.
3HaveHue fonprHUMalOT 3a NeByto (MPaByHo) rpaHMLy OCHOBHOTO flenecTka.

YpoBHEM GOKOBbIX nienecTkoB [, AB. ABAAETCA pasHOCTb MEXAY MakCUMaslbHbIMW 3HAYEHUSMU 3X0-
curHana B 06,1acT OCHOBHOTO /lenecTka AuarpaMmbl HanpasfeHHOCTU U BHE ero.

Ecnu npu nepemelyenun M3M BAOAL ocn Xt (XT) ykazaHHbIX MUHUMYMOB HeT. cfiegyeT cuuTatb, 4To
60KOBbIE NIEMECTKN OTCYTCTBYIOT.

4.8.3.5 [InA yBenuueHusa TO4HOCTM n3mepenus yrna esoga (X)) n A/onpegeneHne mMakCuMasibHOrO
3HaYeHNs 3X0-CUrHana crefyeT NPOBOAWUTbL NPU BBELEHHON OTCEUKE LIYMOB, a AJ/151 YMEHbLUEHUS NOrpeLuHo-
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CTW 13-32 HECTaBbU/ILHOCTM aKyCTUUYECKOro KOHTakTa M3MepeHus criedyeT noBTOPUTL MSATb Pa3 W BbIYMCIUTb
cpepHeapudMeTUYeckre 3HaueHus u /.

MpumeyaHunsa:

1 Ecnu Ha kopnyce M3l nmeeTtcsa MeTka Wau wkana Ana onpegeneHna ToUYku BBoAa, TO ANA HaKMOHHbIX M3MN go-
nyckaeTcsi BbINMO/HATL U3MepeHne a , ©t Ha akyCTMYecKoW Harpyske, yka3aHHON Ha pucyHke 27. B aTom cny4yaB yron
BBOJA a BbluMcNAT no copmyne (19)

2 [N KOHTaKTHbIX U UMMEPCUOHHbIX N3N, npefHa3Ha4YeHHbIX ANA PaboTbl TONLKO B PeXuMMe W3Ny4YeHUs unu
npuema, a Takxe A9 HU3KOYACTOTHbIX MM 5 1.25 MI'y) n3amepeHuna guarpammMbl HanpaBfeHHOCTU gonyckaeTcs
BbIMO/IHATb B MMMEPCUMOHHOM BapuaHTe, MCNo/b3ys BMECTO Cepunyeckoro oTpaxartesisl HeHanpaBfieHHbli U3Mepu-
TenbHbli Npeobpa3oBartesnib. B 3TOM cnyyae BXoA NpYeMHMKa MNOAKNOYAT K M3MepuTenbHOMY npeo6GpasoBaTtenio, a

onpegenexHne j npoBoAAT Ha ypoBHe 3 [16.

4.9 MeTof usmepeHus POKYCHOro paccTosHMs F ia NpoTsXeHHOCTN hoKanbHOM ob6nactu K U

4.9.1 Annapartypa
N3mepeHns cnepyeT NpoBOAWTL Ha YCTaHOBKE, CXeMa KOTOPOW npusefeHa Ha pucyHke 30.

1— MMMepPCUOHHAsA BaHHA. 2 — y3en (pukcauum otpaxarteneit; 3 — NNOCKUA OTpaxaTenb:
4 cchepuuecknit oTpaxaTens, 5— y3en dukcayun N3N, 6— nposepsemsiii MIM; 7— MexaHN3M NepemMeuleHns N0 KOOpAMHATAM.
B—rpadonocTtpoutens: 9 — npuemuunk; 10—renepaTtop paguoumnynbcos; 11 — ocyunnorpad

PucyHok 30

MMmepcroHHasa BaHHa Ao/KHa coAepxaTb y3/bl hukcauum MM n oTpaxaTtens u COBMECTHO C Mexa-
HM3MOM NepeMelLeHust No koopauHatam X, X2 X3o06ecneunTb nepemelleHne otpaxatens u (unuw) MNan s
AnanasoHax He meHee, yem no Xt .Xr - ot 0 go 80,0 mm, no X3 - ot 0 go 250 mm. MorpeLlwHoCTL onpeaene-
HUS1 MECTOHaxXoXeHns npeobpasosaTesia 0THOCUTEsbHO N3N — He 6onee 0,25 MMm.

Cchepuyeckme oTpaxarenu Ao/HKHbI UMeTb cnegytowne agnameTtpsl 1,0; 2.0; 5.0 Mm.

leHepaTOop, npuemMHuk, ocuunnorpad, rpadonocTponTesib AO/MKHbI UMETb 3HAYeHWs napameTpos,
yKasaHHble B 4.7.

YcTaHoBKa Ao0/hkHa obecneyunTb 3anucb IMHEHOro NepemMelleHns oTpaxaTtens no koopauHaram X,,
Xr c norpeLLHocTbio He 6onee 1,5 %. MeTog npoBepky maclwTaba 3anucu npuBefeH B NpuioXeHun I.
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4.9.2 NMoAroToBKa 1 NpoBeAeHNe n3MepeHuii

YcTaHaBNuBaloT B yCTPOWCTBO chuKcaLuum chepuyeckuii oTpaxarenb, y40BNETBOPSIOWMNIA YCN0BUSM:

dz” mm npu flud)> 10,0 Mly;

d$2wmm npu 10,0 My, £ fUM)£1,0 MIy;

ds 5 mm npumxum <1.0 Mly.

YctanaenumsatoT M3 Takum 06pa3om, 4To6bl Oro akyctuyeckas ocb Gblna napasinenbHa HanpasieHuo
nepemeLleHus no koopauHare Xj- Ana atoro pacnonaratot M3l Ha paccTosHuun z £ 2 F (F - HoMnHanbHoe 3Ha-
YeHre hOKYCHOro paccTOsiHUSA) OT MJIOCKOro oTpaxkaTens u, peryimpys opueHtaumio N3 oTHocuTeNbHO oTpa-
XaTens u 4acToTy reHepaTopa, J06MBalOTCA HaMbO/bLIEr0 3HAYEHUSA 3XO-CUrHata. YcTaHasnvsatoT M3l Hag,
chepuyeckMm oTpaxaTenem u, nepemellas oTpaxartenb Mo HanpasneHusm X,. X2 X3 gobusatotcss Hanbosnb-
LIero 3HavyeHus axo-curHasa. Mpu 3ToM nokasaHus LWKasl MexaHusMa nepemeLleHns no koopauHatam X, = a
X2=B. X3=c BAanbHelileM NpyHUMatOT 3a KOOpPAMHATbLI LeHTpa hoKyCHOro NATHa. 3HadveHne X3, MM. fABnseTcs
hokyCHbIM pacctosiHuem N3N, MNpoBOAAT 3anvchb ormbaroLeli 3X0-CUrHanoB Npy NepemMeLLeHnn No KoopavHa-
Tam X npu X2=e X3=c. npu X, =a. X3=cu X3npu X, =a, X2=8.

4.9.3 Pa3mopbl (hoKasibHO 06/1aCTW KW K2, K3BbIUNCIAKT N0 hopmMyne

k=mj, /=1,2,3, (23)

roe T macwTab 3anmMcy No COOTBETCTBYHOLWEN OCu: /,- LuMPUHA COOTBETCTBYIOLWEro rpaduka Ha ypoBHe
MUHYC 6 B, MM.

MpumevaHnsa

1 JonyckaeTcs BMECTO C(hepuMUYecKoro oTpaxaTesns UCNonb3oBaTb HUTBBOW OTpaxaTtesnb, NpeAcTaBnsoluii co-
601 MeTannMueckyto NPoBOJIOKY AuameTpom MeHee 0,5 MM.

2 Ecnu y npoBepsembix M3 HOPpMUPYIOT TONbKO (DOKYCHOE paccTosiHue, TO fonyckaeTca UCNonb3oBaTb NpU U3-
MepeHUn TONbKO NAOCKUIA OTpaxaTesb.

4.10. MeTtog usmepeHus APJ-gnarpammbl, (yHKUMM 3XO-curHana ot pedpekta C (r), ypoBHS
3axo-curHana ot gecekra C12) n dyHKuMM axo-curHana ot gHa D (r)

4.10.1 Annapatypa

M3mepeHna KOHTaKTHbIX U KOHTaKTHO-MMMEPCUOHHbIX M3l cnefyeTt NpoBoAUTL Ha YCTaHOBKE, cxema
KOTOpOI NpusBefeHa Ha pucyHke 31, MMepCHOHHbIX MAM — Ha pucyHke 32. AKycTuYeckuii 6acceilH un Ko-
OpAMHATHBIA MexaHu3M AO/DKHbI MMeTb YCTPOCTBO dmkcauum MN3M n cTaHgapTHOro obpasua v obecneuntb
nepemelyeHve M3M oTHOCUTENbHO CTaHAAPTHOro ob6pasua (WM cTaHfapTHoOro o6pasua OTHOCUTESIbHO
M3M) no koopauHatam X», X2 X3B npegenax ot 25 go 400 MM; NOrpeLIHOCTb YCTAHOBKM PacCTOSHUSA MO KO-
opavHate X3He 60oneB ¢ 1 MM. 3NeKTPOHHbIA 610K YMHK, cTaHfapTHble 06pasLbl U akyCTUYECKUe Harpysku
[OMKHbI COOTBETCTBOBAaTL TpeboBaHmAM 3.7, 3.9 1 3HAYEHUsAM, NpMBeAeHHbIM B Tabnuue 1
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1— 3N1eKTPOHHBIN 610K YMHK; 2 — npoBepsieMblii M3M; 1— aKycTuuyeckuii 6acceiiH; 2 — ycTpoiicTB ukcaymun
3 — cTaHaapTHbI o6pasel (akycTuyeckas Harpyska) cTaHfjapTHoro obpasua; 3 — cTaHfapTHbIll o6pasel;
4 — nposepsaemblii M3M; 5 — ycTpoiicTBO dhukcauuu MamM;
6 — KOOPAWHATHBLIN MexaHu3M; 7— 31eKTPOHHbIN 610K YMHK

PucyHok 31 PucyHok 32

4.10.2 MoparoToBKa W NpoBeAeHUe n3MepeHuii

4.10.2.1 Mi3mepeHuss Ha ycTaHOBKe MO pUcyHKy 31 NpoBOAAT crefylowmm obpa3oM. KannbpyoT anek-
TpoakycTuyeckuii Tpakt YMHK. gns yero oTkovaloT HekanMbpoBaHHy perynnposky ycunenus YMNHK un yc-
TaHaB/IMBAIOT aTTEHATOPOM ocnabfieHne cornacHo TEXHUYECKUM YCNoBUAM Ha M3 KOHKPETHbIX TUMOB.

YcTtaHaBnuBaloT nposepsieMblii M3 Ha akyCcTUYeckylo Harpysky uam ctaHAapTHbIi obpasel u goou-
BAlOTCA YCTOWUMBOrO MOBTOPEHUS MAKCHMaslbHOrO 3XO-CUrHasia OT fHa WM UCKYCCTBEHHOro Aedekra. Yc-
TaHaB/MMBAKT PerynpoBKOl BbIXOAHOTO HanpskeHus reHepatopa YIMHK. a npu ero oTcyTCTBMM — Heka-
NIMGPOBAHHON PErysIMpoBKOl yCUNEHNA CTaHAAPTHbIA YpOBEHb 3TOr0 3X0-CUrHana (CTaHAapTHbIA YpOBEHb
— YpOBEHb, paBHbI % BepTUkanbHON wkanbl T YIHK).

Mpu kannbpoBke 3N1eKTPOaKyCTUYECKOro TpakTa no AaHHOMY 3X0 cMTany pasmMepbl akyCTUYeCcKMX Ha-
rpy3ok (H n R) no pucyHkam 2 v 3 Bbi6upaloT MUHUMasIbHO BO3MOXHbLIMU, A/1 KOTOPbIX MOTPELIHOCTbLIO, Bbl-
3BaHHON Ha/IMuMem LWYyMOB B 06/1aCTV AAHHOTO 3X0-CUrHasa Npu nonoxeHun atreHoatopa YMNHK. cooteer-
CTBYHOLLEM CTaHAAPTHOMY YPOBHIO 9XO-CUrHana, MOXHO npeHebpeyb. Ecnv npu makcumanbHOM ocnabne-
HUM atTeHtoatopa YIMHK (npy oTCyTCTBUM PEry/IMpOBKN BbIXOAHOTO HaMPsXXEHUs reHepartopa U Hekasmbpo-
BaHHOI PEery/sIMpoBK1 YCUNEHUS) He YCTaHaBMBaeTCs CTaHAAPTHbIV YPOBEHb AOHHOIO 3X0-CUrHana, fonyc-
KaeTcsl MCNOMb30BaTh BHELUHWI aTTeHAaTop, BXOLHOE U BbIXO4HOE COMNPOTMB/IEHNS KOTOPOrO PaBHbl BXOJ-
HOMy conpoTusnieHnio YIHK ¢ oTkNoHeHneM B npefenax gonycka Ha BxogHoe conpoTtusneHune YIHK.

Mpy kanubpoBKe 3/1EKTPOaKyCTUYECKOro TpakTa Mo 3X0-CUrHasly OT UCKYCCTBEHHOro Aedekta BblOu-
paioT cTaHAapTHbIN 06pasel, o6ecneynBatoLL il NoyyYeHe YpoBHSA 3x0-curHana ot gedekra Cr.

4.10.2.2. YcTaHaBnuBalT npoBepsieMble M3l Ha kannbpoBOUHbIA 06pasel, ¢ NCKYCCTBEHHbIM Aedek-
TOM ¥ A06MBAOTCA NOBTOPEHNA MaKCUMasibHOTrO 3Ha4YeHUs 3X0-CUrHana oOT 3TOro oTpaxarens. ATTeHlarto-
pom YMHK ycTaHaBNMBalOT YPOBEHb 3X0-CUTHaNA, paBHblii CTaHAAPTHOMY, U 3anWCbIBAlOT NOKasaHus atTe-
Hloatopa. rnyebuHy 3aseraHus WM pacCcToAHUA [0 UCKYCCTBEHHOro gedhekra v ero avametp. M3mepeHus
NOBTOPSAOT AN APYIUX MYOUH 3aneraHnsa uan paccTOAHUIA [0 UCKYCCTBEHHbIX fedekToB. MonyyeHHasa 3a-
BMCMMOCTb NOKasaHWs aTtTeHloaropa OT rNy6uHbl 3aseraHnsa UCKYCCTBEHHOro Aediekta (paccTosiHus o He-
ro) saensetcsa yHkKumeli axo-curana ot gedekra C (2).

4.10.2.3 YpoBHU 3xo-curHanos C,. C2, C3onpefensT Mo M3MEPEHHOU (YHKLMU 3XO0-CUTHaMO0B OT
nedekToB 0gHOrO gMameTpa unn HenocpeacTseHHO no 4.10.2.2 ana gedhekta ¢ 3agaHHbIMU AMaMeTpoM U1
rny6vHoli 3aneraHns (paccTostHUEM [0 HEro).

4.10.2.4 YcTaHaBnvBatT npoepsieMble M3 Ha akycTuyeckne Harpysku v cTaHgapTHble obpasLbl Co-
rnacHo pucyHkam 4. 5 n gfobmsaloTca NOBTOPEHUSA MakCUMasibHOro 3HaYeHus axo-curHana ot gHa (yrna, no-
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BEPXHOCTM), kak ykasaHo B4.1.2. ATTeHwoatopom YIMHK ycTaHaBnuBalT YpOBEHb 3X0-CUrHana, pasBHbIii
CTaHAapTHOMY, K 3anucbiBaloT MokKasaHWs aTTeHoartopa ¥ 3HadeHus H (unu R. L). MonyyeHHas 3aBucu-
MOCTb MoKasaHusa aTTeHtaropa oT 3HaveHus H (unmn R. L) aBnseTcs dyHKumeid axo curiana ot gHa D (2).
padmyeckoe nsobpaxeHne namepeHHbIX yHkUmi C (z) 4NA pasnuuHbiX ANamMmeTpoB UCKYCCTBEHHOMO
oTpaxatens u D (z) asnsetcs AP[-anarpammoli.
Ha pucyHke 33 nokasaH npumep xoga cpyHkunii C (z) u D (z) AP[-guarpammbl.

Ecnun N3 npegHasHayeH AN obHapyXeHus fedekTHoOTpaxarlLlelh CnoCO6HOCTbI0, 3KBUBaIEHTHOW
OTpaXeHuto OT AHa, TO PYHKUUA 3X0o-curHana ot gHa D (z) paBHa pyHKLMM axo-curHana ot gedpekta C (z).

4.10.2.5 /3mMepeHnsa Ha yCTaHOBKe N0 PUCYHKY 32 BbIMOIHAIT criefytolwmm obpa3om. YcTaHaBnnsawT
B MUMMEPCUOHHOW BaHHe CTaHAApTHbI obpasel, C UCKYCCTBEHHbIM AeeKTOM Tak. 4ToObl paboyas nnoc-
KOCTb CTaHfapTHoOro o6pasua 6bina nepneHaukynspHa ocu X3YcTaHaBnivBaloT npoepsemble M3M Hag
CTaHAApPTHbIM 06Pa3L0OM Ha PacCTOAHUN, YKa3aHHOM B TEXHMYECKUX ycnoBuax Ha M3l KOHKpPeTHOro Tuna. u.
N3MeHAa KoopauHaTthl X,. X2u1 opueHTauuio M3MN oTHOCUTENLHO CTaHZ4apTHOro obpasua, fJobuBalTcsa no-
BTOPEHUSA MaKCUMasIbHOrO 3HaYeHUs 3XO0-CUrHasa OT UCKYCCTBeHHOro aedpekra. AtteHaTopom YIMHK yc-
TaHaB/IMBAIOT YPOBEHb 3X0-CUrHaNa, PaBHbIl, CTaHAAPTHOMY M 3anu1CbiBAIOT NOKasaHusa atTeHoaropa, Ana-
MeTp WCKYCCTBEHHOro fedekta v rnybuHy ero 3aneraHus. CoxpaHas HEU3MEHEHHbIM PacCTOfHWE MeXay
nposepsemMbiM M3 1 BepxHei NI0CKOCTbIO CTaHAAPTHbIX 06pa3LoB, M3MEPEHUss NOBTOPAIT ANA 4PYrUX
rny6uH 3aneraHns NCKyCCTBEHHbIX Aed)eKTOB AaHHOro AnameTpa.

MonyyeHHas 3aBMCMMOCTb MOKa3aHWil aTTeHlaTopa OT Fy6WHbI 3aneraHnsa UCKYCCTBEHHOrO oTpaxa-
Tens sBnsieTcs PyHKUMel axo-curHana ot gedekrta C (2).

4.10.2.6 YpoBHu 3axo-curHanoB C, C2 C3onpegensioT no n3MepeHHOW yHKLUUN 3X0-CUrHasI0B OT fe-
hekToB OfHOro AgvameTpa wan HenocpeacTBeHHo no 4.10.2.5 ansa gedekTos € 3afaHHbIMU AuameTpoMm U
rny6uHO 3aneraxus.

4.10.2.7 YctaHaBnuBalwT cornacHo 4.10.2.5 npoBepsiemble M3l Hap ctaHAapTHbIM 06pasuoM u. 13-
MeHsis koopanHatbl X,. X2u1 opueHTauumio N3N oTHOCUTENBHO CTaHA4apTHOro obpasua, 4obuBakTcsa NOBTO-
pPeHNs MakCUMasibHOro 3HavyeHus 3xo-curHana oT AHa. lMNpu aTom HeobxoAMmo obecneynTb YCnoBUSA CBO-
60/1HOIi MOBEPXHOCTU AHa CTaHJapTHOro obpasua co3faHvem Mexay HUM ¥ BOAON BO3AYLUHOrO 3a3opa. AT-
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TeHtoatopom YMHK ycTtaHaBnnBalT ypoBeHb 3XO-CUMrHasa OT AHAa, paBHbIl CTaHAapTHOMY, W 3anucbiBatoT
rnokasaHus aTTeHoaTopa ¥ BbICOTY KasinbpoBOYHOro obpasua.

CoxpaHas HeM3MeHHbIM paccTosiHne Mexay nposepsieMbiM M3l 1 BepxHeli NOBEPXHOCTbIO CTaHAAapT-
HOro o6pasua, M3MepeHus NOBTOPSAIT ANA APYTMX 3HavyeHuid H ctaHgapTHoro o6pasua. MonyyeHHan 3asu-
CMMOCTb MoOKa3aHus aTTeHlaTopa OT BbICOTbl CTaHAapTHOro obpasua ABnAeTcs hyHKUMel axXo-curHana ot
aHa D (2).

4.10.2.8 [ns noBblWeHNa TOYHOCTU n3mepenns AP/[-gunarpammbl, YHKLMK 3XO-CUrHaNa OT AediekTa,
YPOBHS 3X0-CUrHana oT Aedekta v OYHKLMM 3X0-CUrHaNa oT fHa UCMOoMb3YIT ocuunnorpad, Ha BXof KOTo-
poro nogatoT Bugeocurdan ¢ YMHK. B atom cnyyae Ha akpaHe ocuunnorpada onpefensaoT ypoBeHb, pas-
HbliA CTAHAAPTHOMY, U Ha 3TOM YPOBHE U3MEPSIOT 3HAYEHNS NEePEeYNC/IEHHbIX NapaMeTpoB.

B pedekrockonax ¢ LuUMPOBLIM MHAMKATOPOM aMNIUTYAbl ee OTCYEeT NPOBOAAT B nNpejenax gvanaso-
Ha N3MepeHns OTHOLLIEHUS aMNAUTY[ BXOAHbIX CUTHa/IOB MO LUPOBOMY MHAMKATOPY.

4.11 MeTtop namepeHua dyHkumun wyma A (2) [A Q)], AUTENBHOCTN LWYMOB 'W1, YPOBHSA LIYMOB
nA,

4.11.1 AnnapaTtypa

M3mepeHusi cnepyeT NpoBOAMTL HA YCTAHOBKE, CXeMa KOTOpoi npuBegeHa Ha yepT. 31. [lonyckaeTcs
NpoBOAMUTbL N3MeEPEHUs DYHKLUN LWyMa 1 ee napameTpoB akyCTUYeCKU HeHarpyxeHHbix M3rl. ecnun ato npu-
BOAMWT K YBENIMYEHWIO YPOBHEN 1 ANNTENBHOCTY LWyMa.

ONeKTPOHHbIA 6510k YMHK. akycTuueckme Harpysku 1 kannbpoBoUHble 06pasLbl [O/KHbI COOTBETCTBO-
BaTb 3.7.3.9 1 TemM napameTpam, KoTopble NpuBeAeHsbl B Tabnuue 1. ocunnnorpad — 4.1.

4.11.2 NMofroToBKa N NpoBeAeHNEe N3MepeHuit

411.2.1 BbicTaBNSAT cTaH4apPTHbIA YpOBEHb 3X0-curHana cornacHo 4.10.2.1 u, ycTaHOBMB MpoBe-
psiemble M3 Ha KanMbpoBouUHbIl 06pasel, no 4.11.1, fobuBalTCA YCTONYMBOrO NOBTOPEHMSA MakCMMasbHO-
ro 3HaYeHus 3X0-CUrHana, kak ykasaHo B 4.1.2. icnonb3yemble Npu U3MepeHnsax KasmbposoUHble obpasLbl
[OMKHbI UCK/TIOYaTb Ha/Muyme 3X0-CUrHasia BO BPEMEHHON 061acTu, ANA KOTOPOW M3MepsoT YHKLUMIO Luy-
Ma.

4.11.2.2. YctaHaBnuBaloT aTteHwoartopom YIMHK Ha TpebyemMoM paccTosHUM OT Havyana nepegHero
chpoHTa nmnynbca Bo36yxAeHns YTMHK ypoBeHb Wwyma, pasHblii 1/2 cTaHfapTHOrO, 1 3anucbiBaloT nokasa-
HWS aTTeHaTopa M paccTosHue (MM ANMTENbHOCTbL) OT Havasa nepegHero opoHTa MMnyabca BO36YyXae-
Hus YTMHK, Ha KOTOpPOM ycTaHOB/MEH M3MepsieMblil ypoBeHb LWymMa. /I3MepeHns NoBTOPSIOT ANs ApYyrux pac-
CTOAHWI  (ANuTenbHocTel). [onyyeHHas  3aBMCMMOCTb  MokasaHWini  aTTeHlaropa OT  paccTos-
HUA 2 (ANUTenbHOCTU ) aABnseTca yHkuymein wyma A (2) [unm A)].

Ha pucyHke 33 nokasaH npumep xofa yHkummn A (z).

JonyckaeTcs n obpatHas nocnefoBaTeslbHOCTb U3MEPEHUS, NPU KOTOPOI ANUTENbHOCTb LYMOB MpU
pasnMuHbIX NOMIoXKeHWsax atTeHioatopa YIMHK oTcunTbiBalOT Ha ypoBHe 1/2 cTtaHgapTHoro. CuuTbiBaHUS
ANMTENbHOCTY LWYMOB MPOBOAAT No 3kpaHy YMHK nocne ero npeaBapuTencHoli kanmbposkv. 4na nosbiwe-
HWS TOYHOCTW OTCYeTa A/IMTENIbHOCTY LIYMOB MOXeT ObiTb MCMOMb30BaH ocuunnorpad, Ha BXog KOTOPOro
nogatoT BugeocurHan ¢ YMHK. B atom cnyyae Ha akpaHe ocuunniorpada onpeaensoT ypoBeHb, pasHbli 1/2
CTaHAApTHOro, U Ha 3TOM YPOBHE onpeAensoT A/IUTENbHOCTL WYMOB NPY Pas/iMyHbIX NOSIOKEHUAX aTTe-
HioaTopa YIHK.

4.11.2.3 AnuTenbHocTb WymMoB [/LicM. pucyHoK 33), COOTBETCTBYHOLLYIO 3a4aHHOMY YPOBHIO LUYMOB,
onpeaensoT No N3MEPEHHON (PYHKLMU LyMa UM HEMOCPeACTBEHHO OnucaHHbIM B 4.11.2.2 meToAoM AN
3a/laHHOIO YPOBHSA LUYMOB. . ,

4.11.2.4 YpoBeHb WymoB "[IX U YpOBEHb LUYMOB (cm. pucyHok 33) onpegensalT No M3MepeHHoW
YHKLMK LWymMa UK HenocpeAcTBEHHO onucaHHbIM B 4.11.2.2 MeToOM AN 3af,@aHHOr0 BPEMEHHOTO UHTEp-
Basia N U 3afaHHOro MOMeHTa BpeMeHu

4.11.3 Ecnun n3-3a HeNuHelHbIX aBnexunii B YMHK Bo BpeMeHHOW 061acTui, npunerawLweli K uMnyabcy
BO36YXAEHNSA, MNOrpewwHoCTb W3MEPEHHOW YHKUMM WymMa W ee napamMeTpoB MpeBblaeT [0nycTu-
MyI0. U3MEPEHNS NPSAMbIX NoMeLLeHHbIX M3l cnegyeT NpoBoAUTL Ha yCTaHOBKE, CXeMa KOTOpOW npuBegeHa
Ha pucyHke 34.

eHepaTop MMMY/LCOB AO/HKEH UMETL Crefylowme napameTpbl: AvanasoH amnanTyf BbIXOAHOrO Ha-
npsbkeHust Ha Harpy3ke 500 OmM — He meHee 1.0-20,0 B: gmana3oH ANWTENbHOCTEN MMNYNbCOB HE MeHee
0.4-100.0 MKC; Amana3oH 3afepXKn OCHOBHOro MMMy/nbca OTHOCUTE/IbHO CUHXpOUMNYy/bca He mMeHee 0.1—
10.03 MKC; guanasoH 4acToT c/iefoBaHnA UMNyALcoB He MeHee 10,0-20-103 Iy,
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BcnomoratenbHble M3 — npsamble coBmeleHHble M3l ¢ HoMMHanbHoW YacTtoTton fUU, paBHOi Ho-
MUHanbHol yactoTe fUU, npoBepsiembix M3rl.

ONeKTPOHHbI 610k YMHK 8 — TOro e Tunma, 4YTO WM OCHOBHOW 3NEKTPOHHbIA 610k YMHK
4 nposepsiembix M3IM. [lonyckaeTcsa BMeCTO 371eKTPoHHOro 6r10ka YMHK 8 ncnonb3oBaTb TOMbKO €0 reHe-
patop umnysbLcoB BO36yxaeHus MIArl.

OneKTPoHHbIA 610K YMHK, akycTuueckne Harpy3ku u cTaHgapTHble 06pasubl AO/KHbI COOTBETCTBO-
BaTb npuBefeHHbIM B 3.7, 3.9 n tabnuue 1, ocumnnorpad — 4.1. Vicnonb3yemble Npy U3MEPEHUAX CTaH-
AapTHble o6pasLbl AO/MKHbI NCKYaTh HaNnyMe 3xX0-curHana BO BPEMEHHOW 06nacTu, AN KOTOpOoi nsme-
PAIT PYHKUMIO WyMa.

WHnynecw CUHXpOMUZQUUU

1.3 — reHepaTopbl UMNYNbCOB; 2 — ocuyunnorpad; 4. B — 3/1eKTpOHHble 610k YMHK; 5 — nposepaembl) N3
B— cTtaHgapTHbIil 06pasey, 7 — BcnomoratenbHblit M3MN

PucyHok 34

4.11.4 MoparoTtoBKa U NpoBeAeHMNE N3MEpPEHNIA

4.11.4.1 BbicTaBAAOT CTaHAapTHbIA YpOBEHb 3X0-CUrHana nposepsemoro M3 cornacHo 4.10.2.1 w.
yCTaHOBWB NMpoBepseMblli 1 BcnomMoraTesnbHblin M3 Ha cTaHAapTHLIN 06pasel, CornacHo puUcyHky 34. no6u-
BalOTCA MaKCMMasIbHOTO 3HAaYeHUs aMnauTyfAbl KOHTPOSILHOrO WMMMyfbCa (KOHTPOMbHBLIA MMNYAbC — WUM-
nynbCc, Npoweawnii Yepes akyCTMYeckyto Harpy3ky oT BcnomoratenbHoro M3rM). nepemelyasn M3 oTHocK-
TeNbHO ApYr Apyra no NoBepXHOCTU CTaHAAapTHOro obpasua.

4.11.4.2 YcTaHaBNUBAKT 3N1EKTPOHHbLIM 6/10k0M YTHK 8 amnanTyy KOHTPO/IbHOTO UMMy bCca, PaBHYH
CTaH4apTHOMY YPOBHIO. YCTaHaB/MBalOT 3a4epXKy reHeparopa UMMy/IbCOB 3. PaBHYIO HY/II0. W. perynvpys
3a/lepXKy reHepartopa UMMysibCOB 7, COBMeLLaloT Mo aKkpaHy ocuunnorpada Havyano KOHTPOSIbHOro UMMy lb-
ca C HayasloMm nepefHero poHTa umnynbca Bo3b6yxaeHnsa YMHK. AnnTenbHOCTb 3afepXkn reHeparopa
UMMYyNbCOB 1A0/MKHA OCTaBaTbCA HEUM3MEHHON A0 OKOHYaHWA mM3mepeHus. MNMepemeLtatoT ¢ NOMOLLbIO reHe-
paTopa MMMNynbCOB 3 KOHTPO/bHbIA MMNYNbLC B NOMOXKEHWe, rAe ero aMnavTyga nameHsetca Ha £ 2 ob no
OTHOLUEHWIO K MepBOHAaYasibHOW (CM. pUCYHOK 35). EC/IM KOHTPONbHBIA UMMY/bC, «CAMBAACH» C LUyMaMu, He
n3MeHseT amnauTyay Ha * 2 gb. ero yctaHas/iMBalOT B MOJIOXEHNE, TAEe «NPOBas» MeXAY KOHTPOSIbHbIM
MMMNY/IbCOM Y UMMYNbCOM LLYMOB cocTaBnsieT 6 ab (cM. pucyHok 36).
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, — WMNynbC Wyma; ? — UMNYnbC WyMma;

2 — nepBoHavyanbHOe NOJNIOXEHNE KOHTPONIBHOTO UMnNynbca, 2 — nepeoHa4yasibHOe NONOXEeHWEe KOHTPONbHOTO UMmnynbca;
3 — NONOXeHUe KOHTPONIbHOTO UMNYNbCa B pexume otTcyeTa. 3 — NONOXEeHNe KOHTPONIbHOK UMMYNbCa O pexume otcyeTa.
4 — [OHHbIW 3X0-curHan 4 — [NOHHBbIW 3xo-curHan
PucyHok 35 PucyHok 36

[OnuTenbHOCTL 3aepXkn reHeparopa MMMybLCOB 3. onpeAeniaolas MonoXeHne KOHTPOJIbHOTO UM-
nysbca cornacHo pucyHkam 35 u 36. ABAsSeTCA ANUTENIbHOCTLIO LWYMOB ANA AAHHOTO YPOBHSA LWyMma, KOTO-
pblii B UICXOAHOM MOJIOXEHWUMN aTTeHaTopa 3/1eKTPoHHoro 6noka YMHK 4 npuHumatoT 3a Hynb. 3mepeHus
NOBTOPAOT ANA APYTUX MOMIOXEHNIA aTTeHoaTopa 3N1ekTpoHHoro 6n1oka YMNHK 4. noagfepxusas amnantygy
KOHTPO/IbHOTO MMMY/bCa PaBHOlM CTaHAaPTHOMY YPOBHI. [Mo/flyyeHHas 3aBUCUMOCTb MokasaHwuii aTTeHoa-
TOpa OT paccTosHUA (ANTENLHOCTN), U3MEPEHHOIO OT Havasia nepefHero PoHTa UMMynbca BO3OYXAEeHUS
YMHK. ssnsaetca dyHkuunein A (z) nnn A(T).

4.11.4.3 ANUTENbHOCTL LWYMOB ~.COOTBETCTBYIOLWYIO 3a4aHHOMY YPOBHIO LUYMOB, OMpeAensiT no
N3MEepPEeHHO hyHKLMM Wyma Uam nyTeM npruMeHeHns HenocpeAcTBEHHO OMMCAaHHOTO MeToda ANS 3afaHHo-
O YPOBHS LUYMOB.

4.11.4.4 YpoBeHb WwymoB AJT 1 ypoBeHb LIYMOB A. onpefensioT N0 U3MepeHHol yHKLUN LWyma.

4.11.4.5 NocnepoBaTenbHOCTb AEACTBUI U UCNOMb3yEMbIE OpraHbl ynpaBfeHUuss npyu M3MepeHun na-
pameTpos M3r1. npusefeHHble B 4.10, 4.11, COOTBETCTBYIOT Cnyyato, korga nHavkatopom B YMHK asnsaetcs
3/1eKTPOHHO-Ny4eBas Tpybka. Mpu apyrux niavkatopax B YMHK nocnepoBaTenbHOCTb AECTBUIA U UCNONb-
3yeMble opraHbl yrnpaB/ieHus npu usmepeHusx napametpoB M3 no 4.10.4.11 foskHbl 6bITb yKaszaHbl B
TeXHUYecknx ycnoeusax Ha M3l KoHkpeTHoro Tuna. MNpu aTom AonyckaeTcs UCNob30BaTh ocuunnorpad B
KayecTBe wuHAMKaTOpa M uU3MepuTens napameTpos. V3mepeHue napameTpos n mana Nar,
npegHasHa4yeHHbIX 4719 paboTbl B HEMPEPLIBHOM pexume, BbIMOMHAIT C reHepaTtopoM, TUn KOTOporo ycra-
HaB/IMBAKOT B TEXHUYECKNX ycnosuax Ha M3 nnn YMHK, exopAawmx B coctas M31.

4.12 MeTopg n3MepeHus OTHOWEHUS curHan/wym A-

4.12.1 V3amepeHus KoHTakTHbIX M3 cnegyeT NnpoBOAUTL Ha yCTaHOBKe, CXeMa KOTOPOii NpuBefeHa Ha
pucyHke 1, UMMEPCUOHHbIX — Ha pUCyHke 32.

Pa3genbHo-coBMelleHHble T3 gonyckaeTcs nofknwyaTth K ocumnnorpady yepes NacCuBHbIA YeTbl-
PexnosIlCHYK C NOMOCON NPONYCKaHUs He MeHee MoJI0Ckl NponyckaHusa npuemHuka YMHK v 3HaueHnem mo-
OyNna BXO4HOIO 3/1€KTPUYECKOro COMpoTUBAEHUs He mMeHee 102”7, rge Zn3  makcumanbHoe 3HayeHue Zn
»(to) B paboueil 06nacTu 4acTor.

ONeKTPoHHbIA 6110k YMHK. ctaHpgapTHble 06pasubl AO/MKHbI cooTBeTcTBOBaTh 3.7. 3.9 n Tabnuue 1,
ocumnnorpad — 4.1. Ecnv ypoBeHb 3X0-CUrHana HefocTatouyeH A5 HenocpeacTBEHHONO U3MepeHns oc-
uunnorpadom. To ero Heo6xoANMO NpefBapuUTeNIbHO YCUINUTL MOMOCOBbLIM YCUIUTENEM-OTPaHNYNTE IEM.

4.12.2 MoAroToBKa K NpOBEAEHUI0 U3MEPEHNA

YcTaHaBNnBalT KOHTakTHble N3N Ha akyCTUMYeCKylo Harpysky Wam ctaHaapTHbli obpasel,. fobuBatoT-
CA yCTOMYMBOrO NOBTOPEHWSA MakKCHManbHOro 3HauYeHUst 3XO-CUrHana Ansa KoHTakTHbIX M3, Kak ykasaHo B
4.1.2. pna vMmmepcuoHHoro — B 4.10.2.5. B kauecTBe axo-curHana ans MN3rl. pabortawowmx ¢ ToNWMHOME-
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pamu 1 CTPyKTypocKonamu, UCNosb3yloT OTpaXKeHne oT gHa, ansa MNarl. pabotawwmx ¢ gedekrockonamm. —
OTPaxXeHue OT ONpefesIeHHOro oTpaxarens.

4.12.3 N3mepaT amnantygy (MM pasmax) UM MrHOBEHHoe 3HauyeHne " 3X0-CUTHasa 1 wyma B
TOUKax, yKasaHHbIX B TEXHUYECKUX YCrioBuaxX Ha M3 koHkpeTHoro tuna. a8 usMmepeHus amnantyabsl (Mam
pasMaxa) Lyma B TOYKE M3MepeHust aMnautyabl (Mim pasMmaxa) axo-cunawa MAlM ycTaHaBiMBaKT Ha aky-
CTUYECKYI Harpysky U cTaHAapTHbI obpasel, He Jalline OTPaxXeHns B TOUKe n3MepeHus wyma. [onyc-
KaeTcsl MPOBOAUTL U3MEPEeHUsa aMmnnTyabl (MM pasmaxa) Lyma akycTUYecku HeHarpyxeHHbix M3r. Ecnm B
Anana3oHe KOHTPONS WM U3MEPEHMUS TONWMH (PYHKLMSA LuyMa SIBASIETCS HEMOHOTOHHO YyO6biBawllel, To
0653aTe NIbHbIM ABMISETCA M3MepeHne aMnauTyabl (MM pasMaxa) LymMa B 3KCTpPeMasibHbIX ToYkax U amniu-
TyAbl (MM pasmaxa) aXo-curHana B 06nactu, npuaerawLwen K 3TMM aKCTPEMasIbHbIM TOUKaM.

4.12.4 O6paboTKa pe3ybTaToOB U3MEPEHMUIA

OTHoweHne curHan/wym Ac, ab, ABNsolWeecs HaVMeHbLWVM a Auana3oHe KOHTPONs WM U3MepeHus
TOJLLMH, BbIYNCAAIOT N0 hopmyne

N-201r-A. (24)

roe (Y-amnautyga (v pasmax) HanpshkeHust axo-curHana Ha M3M uaM MrHoBeHHOe 3HayeHue 3Xo-

nmMnynbca B;

Mw- amnantyga (v pasmax) HanpsbkeHus wyma Ha M3l B Touke n3MepeHuss axo-curHana Ha Marl.
B.

4.13 MeTog n3mepeHus YHKUNA BANAHUA WepoxoBaToCcTh P KpUBU3HbI P,

4.13.1 AnnapaTtypa

M3mepeHue hyHKLMIA BASIHNA ANA KOHTaKTHbIX M3 cnegyeT NpoBOAMTbL HA YCTAHOBKE, CXEMa KOTO-
poii NnpuBefeHa Ha pucyHke 1, AN UMMEPCUOHHbIX — Ha pUCyHke 32.

OneKTPoHHbIA 610K YIMHK 1 cTtaHAapTHble 06pasLbl AO/MKHbI COOTBETCTBOBaTh 3.7. 3.9, akycTuyeckuii
6acceiiH 1 KoopAMHaTHbI MexaHusm - 4.10.1.

4.13.2 NoparoToBka 1 NpoBefieHNne n3MepeHui

N3mepeHne yHKUUIA BANSAHWA LIEPOXOBaTOCTM U KPMBU3HBI Ha napameTpsl M3 npoBogAaT crepyto-

MM obpasom: TT-)
onpeaensioT OTHOLWEHUe curHan/wym Acno 4.12, a MIHOBEHHbIE 3HAYEHWS 3X0-UMMY/bCca - no

4.1 Ha cTaHAapTHOM obpasue 6e3 BAuALWMX (PakTOPoB U Ha CTaHAAapTHOM o6pasue ¢ BAMAWUM dakTo-
poM (LLepOX0oBaTOCTU UMW KPUBU3HBI).
4.13.3 PYHKLMIO B/IMAHUA Ha OTHOWeHne curHan/wym dwll. ob, onpeaenstoT no gopmynie

dul»)  Ar  A-v;)» (25)

roe Ac(t), Ac — oTHoLWeHMe curHan/lyM Ha obpasuax Kak ¢ BiusolwmM pakTopoM, Tak 1 6e3 Hero, ab.
DYHKLMIO BIUSHNA HA MTHOBEHHOE 3HauyeHune axo-umnynbca PwK, o6, onpegensioT no hopmyne

(26)

roe MIHOBEHHbIE 3HAYeHMs1 3X0-MMNybca Ha obpasue Kak C BAUSIOWMM hakTopoM, Tak 1
6e3 Hero, ab.

4.14 MeToa n3MepeHns PYHKLUN BANSAHUA aKyCTUYECKOTo KOHTakTa da

4.14.1. AnnapaTtypa

N3mepeHus cnepyeT NpoBOAMTL Ha yCTAHOBKE, CXeMa KOTOpOW mpuBefeHa Ha pucyHke 37. Vsmepu-
TeNb CTAaTUCTMYECKMX MapamMeTpoB AO/KeH obecneymBaTb W3MEPEHME Yucia MMMYNbCOB OMpefeseHHoN
amnnuTygbl, noctynawowmx ¢ YMHK. n umeTts cregyolne napaMmeTpbl: guanasoH perncTpupyemMbix ammiu-
TyA vmnynbcoB — 0,1 — 5.0 B; gnanasoH gnutenbHocTeld perncTpupyembix umnynsbcos 0.5 — 50,0 Mkc;
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MaKCMMa/lbHYI0 WHTEHCUBHOCTb BXOAHbIX MMMY/bCOB — 104uMn/C; OTHOCWMTENbHYIO MOrpeLlHoCcTb cyeTta
umnynbcos — + N rge N -4ncno mMMmnynbcoB. YKasaHHble PyHKUUU MOTyT 6biTb 06ecrneyeHHble OfHUM
Unn rpynnoii Nnpméopos.
ONeKTpoHHbI 610K YMHK, cTaHgapTHbI 06pasew, 1 NpMBOS A0/KHbI COOTBETCTBOBaTh 3.7. 3.9.
4.14.2. MoparotoBka U NpoBefeHNE U3MEPEHUIA

MMnynbCbl CUHXPOHM3ALMUK

\

— U3MepuUTenb CTaTUCTUYECKNX NapamMeTpoB, 2 — DeKTPOHHbIA 610k; 3 — nposepsaembiit MOM;
J1— cTaHpapTHbIi o6pasey 5 — npusog YIMHK

PucyHok 37

MoakntovatoT M3 K ycTaHOBKe, Kak NokasaHo Ha pucyHke 37. 1 yCTaHaB/MBAIOT €ro Ha CTaHAapPTHBbIN
o6pasel,. Cxema pacnonoxeHuss M3 Ha kanMbGpoBOYHLIX O6pasuax AOo/HKHA COOTBETCTBOBATbL CXeme,
npefcTaBneHHoNn Ha pucyHKax 38. 39. MNpu aTOM KaxAol M3 yKasaHHbIX CXeM COOTBETCTBYIOT criefylolime
Tunbl M3M: pUCYHOK 38 - KOHTaKTHble NpsMble; PUCYHOK 39 - HakNoHHble. [Nepemewyasn M3 no nosepxHo-
CcTn o6pasua, Ao6uBaloTCA NOJYYEHUS MAKCUMasIbHOrO 3XO-CUTHasia OT COOTBETCTBYIOLLErO KaxgoMy Tuny
M3l oTpaxartens, nokasaHHOro Ha pucyHkax 38, 39 cTpenkamu. lNepemeleHne M3l. npegHa3HaYeHHbIX
AN PYYHOTO KOHTPO/IA, OCYLLEeCTB/SeT onepartop; A4/ aBTOMaTtu3nMpoBaHHOTO — MOCPEACTBOM MpuBoaa
YMNHK. Ona obecneveHnss nepemeLleHnss HaknoHHbIX M3MN napannenbHO oTpaxarolieil NoBepXHOCTU Uan
rpaHn BPYYHYyIo cnefyeT yCTaHOBUTb OMOPHYHO INHENKY.

PucyHok 38 PucyHok 39

Mepemelyan M3l K kpalo cTaHAAPTHOTO 06pasua, HaxoAAT rpaHuLy, 3a KoTopol HabngaeTca oTKNo-
HeHVe amMnAnTyAbl 3X0-UMMY/bCa, BbI3BAHHOE OTPaxeHnem OT GOKOBbIX MOBEPXHOCTEl CTaHAapTHOro 06-
pa3ua. B ganbHeinwem npu nepemelteHun N3N He gonyckaeTcs nepexoAnTb HalAeHHbIe rpaHnLbl.

YctaHasnusatoT perynnposkamu YMHK yactoTy cnefoBaHus UMMY/NbCOB U CKOPOCTb NepeMelleHus
M3rl. kak ykasaHO B TEXHUYECKMX YCMOBUAX Ha M3 KOHKPETHOro Tmna, a Takke amnautyy axo-umnysbca
N yCWeHne npueMHuKa nocpeacTBOM KOTOpbIX obecneyvBaeTcs NMHENHOe ycuneHne axo-umnynsca. rog-
roTaBnMBaloOT M3MepUTENb CTATUCTUYECKMX NapaMeTpoB A5 U3MEPEHUS yucna WMMNYNbLCOB OnpeAeneHHow
aMnAnTyabl B onpeAenieHHblil MHTepBas BpeMeHu, noctynawwmx ¢ YNHK.
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B 3aBucumocTtyn ot Tuna M3l n ero Ha3HayeHMs [OoNyckaeTCs BbINOHATL M3MEPEHUE OTKIOHEHWI am-
NAUTYAbl 3XO-UMMYNbCOB KakK npu ckaHuposaHuu M3, Tak 1 nNpu ux nepectaHoBKe Ha paboyylo nosepx-
HOCTb CTaHAApPTHOro obpasua.

Mpwu ckaHvpoBaHuy M3MM B Nnepnoj ycTaHOBMBLUENCA CKOPOCTY NepeMeLLeHUst BbIMOMHAT n3MepeHne
yncna MMNybCOB BO3OYXAEHUS U 3X0-UMMY/IbCOB ONpeAeneHHoln aMmnanTyabl.

Mpu nepectaHoske M3l U3MePAOT 3HAYEHUSA aMMINTYAbl 3XO-UMMYNIbCOB B MOMEHT OKOHYaHUA npu-
TMpKU nnu npwkatua M3l Kk ctaHgapTHOMY o6pasyuy. Bo Bpems nputupku unv npuxatns MN3M k kannbpo-
BOYHOMY 06pasLy onepaTop He AOo/mKeH HabnaaTh 3a UHAUKaUMed amnanTyapl axXo-umnynbca. Yucno ne-
peycTaHOBOK (CTATUCTUYECKUX MCMNbITaHWIA) [OMKHO 6bITb He MeHee 30. BbluucnsAwT KoadpduLumeHT Bapua-
uun /Cep MO dhopmyne

K** = erfrr (27)

o] — cpefHekBapaTUYyHOe OTK/IOHEHWEe; M -YUCNO CTaTUCTUYECKMX UCMbITAHMA (06BbEeM BblGO-
POK); ry- 3Ha4YeHWs amnauTyAbl 3X0-UMMY/IbCOB, MOMyYEHHble B pe3yfibTaTte CTaTUCTUMYECKUX UchbiTa-
HUIA, /= 1,2, 3.......

CpefHekBagpaTuyHoe OTK/IOHEHNE MOXET 6biTb BbIYUC/IEHO MO hopmye

(28)
rae T, - YMC/o, NPOMoOpLMOHasIbHOE TeKyL e amnautyae axo-umnynbca; /= 1, 2, 3....... W; N - 06beM Bbl-
60pKu.

M3MepeHHOe rpaHnyHoe 3HauYeHne NMGBO ero 3aBUCMMOCTb OT CKOPOCTU nepemeltenust M3l wim

4acToTbl CNefoBaHNA MMMYNbLCOB, UM NapameTpoB CTaHAAPTHbIX 06pa3LOB C Pas/IMYHLIMU BAUSIOLMMUN
dhakTopamu ABNATCA PYHKUMEN BAUSHNA akyCTUYECKOrO KOHTakTa ®n

4.15 MeTof nsmepeHus @yHKLUN BAUSAHUA TemnepaTypbl @,

4.15.1 Annapartypa

N3mepeHune yHKUMN BAUSHWA cnedyeT NPOBOAUTL B KNMMaTUYECKOl kamepe, koTopas Ao/mkHa obec-
neymBaTb BO3MOXHOCTb NPOBEAEHUS U3MepeHwin npu ukcmpoBaHHO Temnepatype [M3I, cTaHfapTHbIX
06pasLoB M akyCTUYECKMNX Harpy3ok B gnanasoHe oT MuHyc 50 °C go nsoc 50 °C.

ONeKTPoHHbIA 610k YMHK, cTaHgapTHble 06pasibl U akycTU4eckue Harpysku AO/KHbl COOTBETCTBO-
BaTb 3.7, 3.9. 4.8.

4.15.2 NoarotoBka U npoBegeHne nsMepeHuii

MomeLuaoT B KNMMMaTUYECKY kamepy namepsiemblii N3N, ctaHaapTHble 06pasLbl 1 akycTuyeckue Ha-
rpy3ku. Bbibpaemsblie cornacHo 4.1. 4.8, 4.12.

M3mepstoT napameTpbl UJE~K a un Ac MN3rl. kak yka3aHo B 4.1,4.8 n 4.12, B N To4Kax TemnepaTypHoro
AvanasoHa, ykasaHHbIX B TEXHUYECKUX YCNOBUAX Ha M3 KOHKpeTHOro tuna. ®PyHKuuein BAnSHUA Temnepa-
Typbl ®T ABASETCS 3aBUCMMOCTb Ac 1 (Unmn) a, u (nnn) OT TeMnepaTypbl.

B cnyuasx, cneunanbHO OrOBOPEHHbIX B TEXHUYECKNX ycnoBusAx Ha M3 KOHKpPeTHOro Tuna, gonycka-
eTcsl He ycTaHaB/nMBaTb KannbpoBOYHble 06pasLbl M aKyCTUYecKne Harpysku B KAumartuyeckyro kamepy. B
3TOM cnyyae namepeHuss ®T NpoBoAAT Npu Temnepartype cTaHAapTHbIX 06pas3LoB 1 akyCTUYECKNX Harpys3ok,
paBHoli (20 + 5) BC. nsenekas N3l us knMMaTM4eckoin kamepbl Ha CPOK He 6onee 3 MUH.

4.16 MeTopbl ucnbiTaHuit M3AM Ha yCTOWYMBOCTb M NPOYHOCTb K BO3LENCTBUIO KIMMATUYECKUX
N MexaHun4Yecknx pakTopos npu akcnnyataund

Mcnbitadua M3M nposogAT cornacHo MOCT 12997. paspgen 5.
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4.17 MeToAbl KOHTPONA nNokasatenel HagexHocTu M3rl

KoHTponb nokasateneii HagexHocTy M3M. a MMeHHO: cpefHeil HapaboTkn Ha 0Tka3 (4Nns BoccTaHaB-
nuBaembix M3IM). cpegHeli HapaboTkM [0 OTkasa (4s1a9 HeBoccTaHaBnmBaembix [1301), cpegHero cpoka
CNyX6bl N cpefHero BpeMeHW BOCCTAHOBMEHUS paboTOCMOCOOHOr0 COCTOAHUA (415 BOCCTaHaBIMBAEMbIX
M3n). nposogaT no FOCT 27.410.

4.18 MeTopg n3MepeHus cpegHero ypoBHs 3BYKOBOTO AaBneHus, uan konebartenbHON ckopocTu,
MM MHTEHCUBHOCTM YyNbTpasByka B 30He KoHTakTa 3l ¢ Tesiom onepaTtopa

4.18.1 N3mepeHne cpefiHero ypoBHA 3BYKOBOMO faBfieHUs Wan KonebatenibHON CKOPOCTU, WU UHTEH-
CVBHOCTM ynbTpa3Byka B 30He koHTakTa M3l ¢ Tenom onepatopa nposogat no FOCT 12.1.001 u [1].

4.19 MeTtog ncnbliTaHus M3 Ha yCTONYMBOCTb K UHAYCTPUANbHbIM paguonoMmexam
McnbiTaHusi Ha yCTOMYMBOCTb K MHAYCTpUasIbHBIM paguonomexam nposoast no FOCT 12997. pasgen 5.
4.20 MNMpoBepka TpeboBaHUii K KOHCTPYKLUnK M3AN

MpoBepky TpeboBaHuii K KOHCTPYKLMK MM NpPOBOAAT NyTEM BHELIHEro 0CMOTpa, M3MEPEHWA 1 cpas-
HEeHVA ¢ YepTexamu.

MpumevaHuns

1 flonyckaeTcsi NpUMeHATb aBTOMaTU3MpOBaHHble CPeACcTBa U3MepeHWi, KOHCTPYKTUBHO COBMeljaTb akycTuye-
CKMe Harpysku, ucknw4vatb n (M) 06befuHATH yKas3aHHble Ha cxeMax M3MepeHus 6710ku, Mcnosb3oBaTb Npubopsbl,
UMerLine HaMMeHoBaHUA, OT/INYHbIE OT YKa3aHHbIX Ha pucyHKax 1 - 39. ecnn 3T0 He NPUBOAUT K YBEIMYEHUIO NorpeLl-
HOCTeli ncnonb3yeMblix 419 U3MepeHuii no pasgeny 4 yHKLMOHabHbIX 6/10KOB, Y3/10B WU YCTAHOBOK.

2 [lonyckaeTca B 060CHOBaHHbIX C/y4YasaX UCMOMb30BaHNe CPefCcTB N3MepeHUii Ha 6ofee y3kue Ananas3oHbl na-
pameTposB.

3 PesynbTaTbl U3MepeHuii B BUAe TpaduKoB JOMNycKaeTCca NpeAcTaBnATb B IVHEAHOM Wan norapuMuyeckom
macltabe.

4 [lonyckaeTcsi NpoOBOAUTL U3MEpPeHMA napameTpos no 4.1 -4.4,4.7 KoHTakTHbIX M3, nMewWwmnx HOMUHasIbHbIE
3HayYeHuns MeHee unu pasHo 1,25 MIL B UMMEpPCWOHHOM BapuaHTe, ecniv T 6onee uau pasHo 2 zZNV. rge r- gnu-
TeNbHOCTb MMNy/bca BO36yxaeHna M3M Ha ypoBHe aMnANTYAbl 3X0-CUTHANA, MKC: - paccTtosHue oT M3l go oTpaxa-
TeNns, MM; V- CKOpPOCTb 3ByKa B MaTepuase Harpysku, MM/MKC.

5 [lonyckaeTca NpOBOAUTb U3MepeHne PYHKLUM BAUSIHUA TemnepaTypbl ®, Ha yron BBoAa a, U3Bfiekas akyctuye-
ckue Harpysku n M3l n3 kIMMaTU4Yeckoil kamepbl Ha CPOK He 6o51ee 3 MUH.

6 [N KOHTPAKTHO-MMMePCUOHHbIX M3M fonyckaeTcs BbINOMHATL U3MEPEHUS TOJIbKO NMapamMeTpoB pe3oHaTopoB
(BKNagbllei) B UMMEPCHOHHOM BapuaHTe.

7 DonyckaeTcs NpUMeEHATb MeToAbl M CpefcTBa M3MepeHuii napameTpoB M3, OT/IMUHbIE OT yKa3aHHbIX B CTaH-
fapTe. ecnun 3TO He yBe/IMuMBaeT NOrpewwHoOCTb U3MepeHuii.

8. Korga pesynbTaTbl U3MepeHuii NpeAcTaBnsaoT B BuAe Tabnulbl, B TEXHUYECKNX YCNOBUAX Ha MMM KOHKPETHbIX
TWMOB yKa3biBalOT METOA UHTEPMNONAUNMN 418 BbIYNCIEHUS MPOMEXYTOUYHbIX 3HAYEHWUI, €CAIN OH OT/INYEH OT INHERHOrO.

5 HopMbl TOYHOCTN U3MEPEHMWIA
5.1 TMpegensl AONyCTMMbIX NOrpeliHocTel n3mepeHuin S kTo napameTpa M3 onpegenswT no dop-

myne

(29)

roe <5*- cocTaBnsowWwas NorpewHocT! nsMmepeHuns, obycnoB/eHHas Bapuaumeli akyCTUYecKoro KOHTakTa

M3MM ¢ akycTnyeckoli Harpy3koi Npu ero nepeyctaHoBKe WM nepemelleHun: 5nk- coctasnstoLias norpeLu-

HOCTW n3MepeHns K-ro napameTpa MN3M. 06ycnosieHHas NOrpeLwHoOCTAMY MeToAa 1 CPefCTB U3MEPEHWIA.
5.2 Tpepenbl fjonyckaemMbix norpewHocTeli namepeHns 5mk npueeseHsl B npunoxexun [,

6 OdopmneHne pe3ynbTaToB U3MEPEHUI N NCNbITAHNI
6.1 PesynbTatbl M3MepPeHUiAi N UCMbITAHWI AO0/MKHbI ObiTb 0QOPMIEHBI NPOTOKOJIOM WU 3aNNUChiO
XypHaJsie, B KOTOPbIX HEO6X0,EI,VIMO 3aq3VIKCVIpOBaTb pes3ynbTaTtbl VI3MepeHVII7I N UCMbITAHWIA U TUMbI UCNOJL30-

BaHHbIX aKyCTUYECKUX Harpy30K COrMacHo NpUIoXeHuto A.
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6.2 Mpv ncnonb3osaHun 3BM nnm aBTomaTUyeckMx CpeacTB An8 06paboTky pe3yibTaToB U3MepeHuii
JonyckaeTcs ux NpeAcTaBnATb B BUAE 3anuCy Ha MarHUTHON neHTe, nepdoneHTe, pacneyatkym ¢ nevartaro-
Liero yctpoiictea 9BM.

7 TpeboBaHuA 6e30nacHOCTHU

7.1 Mpwn paboTe c annapaTypoi cneayeT cobaaate NMpaBuna TEXHUYECKON aKcnayaTauumn 3neKkTpo-
yCTaHOBOK NOTpebuTeneli u MNpaBuna TEXHWKU 6E30MacHOCTY MpU 3KCnyaTaumMm 3/1eKTPOyCTaHOBOK noTpe-
6uTeneii. yTBepXxaeHHble [0C3HEpProHas30poM.

Pa6oTy c annapartypoii cnegyeTt nNpoBOAMTbL B COOTBETCTBUM C TpebGoBaHWsiMM 6€30NacHOCTU, M3/10-
YEHHbIMU B MHCTPYKL MW NO 3KCNayaTaluu.

7.2 MapameTpbl y/bTpasByka, BO3AEWCTBYIOLWEro Ha oneparopa, AO/HKHbl COOTBETCTBOBATbL TpeboBa-
HuAM [1J.

7.3 YpoBHU LWyMa, CO3aBaeMoro 060pyaoBaHneM Ha paboyeM MecTe onepatopa, He AO0JDKHbI mpe-
BblLWATh AonycTuMbIX no FOCT 12.1.003.
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MpunoxeHune A
(o6a3aTenbHoe)

CTpyKkTypa yCNOBHOTro 0603Ha4YeHNs TUNOB aKyCTUUYECKUX Harpysok,
oTpaxaTenei n ycnoBuii nUsmepeHus

CTpyKTypa YC/IOBHOTO 0603HAYeHMSA TUNa akKyCTUYECKOW Harpysku
M B3aMMHOro pacnosoxeHua M3l u otpaxarens

X XX

XX

BykBa, 0603HavalwLlan HasBaHue Harpysku: K - Harpyska, npegHa-
3HayYeHHasi A9 M3MEepeHUs napameTpoB nepefaToyHol (YHKLUKU, 3X0-
umnynbca. MMNYNbCHON XapakTepuCTUKM U MMNY/IbCHOrO KoadhduumeHTa
npeobpa3oBaHns; D - Harpyska, npejHasHayeHHasa ANA  U3MepeHus
anekTpuyeckoro conpotmsneHuns MN3M: A - Harpyska, npegHasHayeHHas
ONA U3MepeHus napameTpoB AvarpamMbl HanpaBieHHOCTU KOHTaKTHbIX
M3n; B - Harpyska, npegHasHayeHHas ANS U3MepeHua napaMmeTpos UM-
MEPCUOHHbIX M3M

BykBa «H» unun «A* gnsa Harpysok Tuna K. o603Havaiowas BbICOTY
UM pajunyc Harpyskm COOTBETCTBEHHO; uudpa 1 um 2 Ana Harpysok,
npefHasHa4YeHHbIX  ANna n3mMepeHus  auarpamm Hanpas/ieHHO-
CcT1 P< vnu P2.co0TBETCTBEHHO. [ Harpysok Tunos 3. B 3T0T cumBON
oTCyTCTBYeT

BykBbl, 0603HavalwoLme martepuas, U3 KOTOPOro U3rotoBfieHa Ha-
rpy3ka; C- crtanb 45; A - anoMmuHueBblli cnnas; K- kBapueBoe cTek-
no: O- opraHuyeckoe cTekno; B - soga. jns matepnanos, OT/INYHBIX OT
BblLleNnepeyncerHHblx, OykBbl yCTaHaBANBaOT B AOKyMeHTauun Ha M3rl
KOHKPETHbIX TUMOB

Lindbpbl, o603Havatuwme 3HayeHve H unu A ans  Harpysok Tu-
noB K, 3: pacctosHue oT pabouein noBepxHocTn M3 go oTpaxartens B
Harpyskax tunos P v B, mMm. [1ns Harpy3ok Tuna P-, npegHa3HavyeHHbIX
ans namepeHusa Al. cnepyeT yka3biBaTb pacCcTosiHue B MUAAMMeTpax oT
paboyeii noBepxHocTu N3N Ao o6oumx oTpaxartenei B Buge XX>XX
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CTpykTypa yC/noBHOTo 0603HavyeHnsa oTpaxarensa XXX

x X X X BykBa, 0603Hauvalo-

was Tun oTpaxartens; N -
nnockuii; C - chepuye-
ckuit; L, - UuaMHapuye-
ckuii; H - Hutesoii; P- oT-
paxatenb B  Harpyske,
npeaHasHauyeHHbI ans
n3MepeHns avarpammbl
Hanpas/1eHHOCTU

Lindppbl. 0603Ha-
yalume guameTp otpaxa-
Tensa wWnm pasmep MeHb-
lWeid  CTOPOHbI  MIOCKOrO
oTpaxaTensa B MWIIUMET-
pax
Mpumep 0603Ha4YeHNs ycnoBuii namepenuns [l c noMoLblo Harpyskun N5 U3MepeHus guarpaMMbl HanpaseHHO-
cTn P, u3 ctanu 45 ¢ ABymMs oTpaxaTensamu fuamMeTpoM 5 MM, HaxogaWmMMUCSA Ha paccTosHun 50 n 75 MM oT paGoueil
nosepxHoctun Mart:

P,C-50/75. P-5

To e ANs ycnoBuii U3MepeHns nepefaTouHbix yHKUMi MM ¢ NOMOLLbI0 akyCTUYECKOW Harpysku us antoMuHNUA
TONLWMHOW 50 MM:

KHA-50

To Xe AN YCMOBUIA U3MEPEHUS AUarpamMMbl HANPaBIEHHOCTU UMMEPCUOHHBLIX N3N ¢ NoMOoLWb0 Cepryeckoro
oTpaxaTens AUaMeTpoM 5 MM. pacnosioXeHHOro Ha paccTosiHum 100 MM OT pa6oueit noBepxHocTu MI:

BB-100. C-5
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MpunoxeHune b
(pekomeHayemoe)

MepeyeHb PEKOMEHAYEMbIX CPEACTB U3MepeHui

1 Ocuunnorpad yHuBepcasnbHbiii C1-20.

2 DNeKTPOHHO-CYeTHbIi YacToTomep 43-63.

3 [eHepaTopbl NPAMOYTO/IbHbLIX UMNYNLCOB [5-78. 5-72.

4 T'eHepaTopbl CUHyCOUAASIbHbIX CUTHaNoB [4-154, M4-158.

5 Mpu6opbl Ana nccnegosanma AUX Xl1-48, XI-54.

6 AHanusartop cnektpa CK4-58.

7 AtTeHioaTtop M3-50-2.

8 Mpnbop ANS oueHKM CcTPYKTypbl YC-13U no TY 25-06.2538-84.
9 IpachonocTpontens 3aBmucumocTeli H-306.

10 YnbTpasBykoBble pedyektockonbl Y[2-16 no TY 25-7761.005. YA2-12 no TY 25-7761.001, YA2-17
no TY 25-7761.034.

11 KannbposouHble ob6pa3ubl no FOCT 14782. TOCT 21397.

12 KomnnekT ynbTpa3ByKOBbIX KanmbpoBOUHbIX 06pa3uos TonwmH KYCOT-180.

13 i3mepunTenb BpeMeHHbIX MHTepBanoB akycTuuecknii VIBA-180.

14 KomnnekT yctpoiicts KNA-1 no TY 25-7761.002.

15 NmmepcunoHHas BaHHa MB-1/[ no TY 25-7761.012.

16 mmepcnoHHasa BaHHa VIB-1® no TY 25-7761.0040.

17 i3mepuTenb napameTpoB nepeAatoyuHbix pyHkumii YM-11M1Y no TY 25-7761.023.

18 CtaHfapTHble o6pasubl KMA4-0-40X13. KMA6-O-oprctekno. KMA7-0-oprcTekno.
19 OrpaHnuuntens no FOCT 23667.
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MpunoxeHne B

(pekomeHgyemoe)
MeToA N3MEepeHUa HacTOThl MaKCMMyMa npeo6pasoBaHuns nosiockl
nponyckaHua A N HepaBHOMepHOCTKM AUX

B.1 AnnapaTtypa

M3mepeHne napameTpoB DO. /IA. BaV cnegyeT NnpoBOAUTL Ha yCTaHOBKe, cXxema KOTOPOl, NpuBefeHa Ha PUCYH-
ke 40 a; napameTtpos fUo. [l /U, Buy, - Ha ycTaHOBKe No pucyHky 40 6.

S

T— ycunuTenb MOWHOCTU; 2 — yCUNUTENb HanpshxeHna (pucyHok 40a}. ycunutenb Toka (CM. pucyHok 40 6); 3 — nsmeputennb AUX;
4 — rpachonocTtpouTens: 5 — nposepsiemblit M3AM; B — AM3aneKkTpuyeckuii npeobpaszoBaTensb; 7 — akKycTuyeckas Harpyska;
B — WCTOYHWK HanpsxeHua; 9 — yactoTomep

PucyHok 40

Ycunutenb MOLWHOCTW AO/MKEH YCUNUTb CUHYCOMAANbHbIA CUTHan, nocTynalowuii oT reHeparopa kavatouieiics
yacToTbl usmeputens A4X B gnanasoHe 0.16 — 6.0 M. n o6ecneunTb BO3byxaeHne nposepsemMbix M3 HanpsxeHn-
em 5 — 30 B; guanektpuyeckoro npeobpasosatenss — 10 — 100 B. Ycunutenb HanpskeHUss [O/MKEH UMEeTb BXOAHOEe
conpoTtuBfiieHne He meHee 50 KOM. ycunutesnb Toka — He 6onee 0.1 Zaa[Za, - anekTpuyeckoe cONpoOTUB/IEHNE AN3NEK-
Tpuyeckoro npeobpasoBartens B paboueii o61actu yactoT MN3M); kKo3ahPUUNEHT ycuneHmsa — He meHee 400.

CymmapHasa HepaBHOMEPHOCTb AUX yCcunnTens MOLWHOCTU U yCUUTeNs HanpsxeHus (Toka) B paboueii o6nactu
yacTtoT M3 gomkHa 6bITb He 6onee 1ab.

[AnanekTpuuecknii npeobpasoBartesb AO/HKEH COOTBETCTBOBATb NMPeACTaB/IEHHOMY Ha pUCyHke 41.

1— nposepsaembie M3M; 2 — akycTuyeckas Harpyska; 3 — koHjaeHcaTopHas 6ymara CKOH-OBH TonuwuHoii 4 — 15 MkmM unn
uennocdaHoBas nieHka TONWWUHON He 6onee 22 MKM, 4 — anwoMuHuesasn onbra TONWNHOK 5 — 1.2 MKM; 5- naBcaHoBaa NaeHka
N3T® TonwuHoit 10 — 15 MKkM. 6 — pasonHaepTop; A — pesnctop M/N1T-0.25 — 1 MOmM. C — koHAeHcaTop K73-400 B-0,1 mMKk®

PucyHok 41 — Cxembl AN3anekTpuyecknx npeobpasosartenei
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WVCTOYHMK HanpsKeHUst AO/KEH UMETb NIABHYI0 PErynvpoBKY BbIXOAHOTO HanpsikeHws B guanasoHe oT 0 go 500
B. M3ameputens AUX, yactoTomep, rpadhonoCcTPoOUTENb 1 aKyCTUYECKNE HArpy3ku A0/KHbI COOTBETCTBOBATb 4.4.1.

B.2 MoAroToBka 1 NpoBejeHne namepeHuit

B.2.1. Co6upalT AN3NEKTpUYECKMil npeobpasoBaTenlb B COOTBETCTBMM C PUCYHKOM 41 a. korga martepuan aky-
CTUYECKOI Harpyskn — opraHuyeckoe CTek/0, U N0 PUCYHKy 41 6 nnu pucyHky 41 B - korga ctanb UAW antoMUHWEBDIN
cnnas. MoAknYalT BbIBOA A K UICTOUYHUKY HaNPsSHXXEHUs, BbIBO 6 - K YCU/IMTENI0 MOLWHOCTU WK yeunutento Toka. Pa-
604yl0 NOBEPXHOCTb aKyCTUYECKOW Harpyskv U BHYTPEHHWI OM3NeKTpUYecknii cnoil npeobpasoBartesns Ha pucyHke 41
B CMa3blBaloT TOHKMM CMoeM macsna (TpaHCOopMaTOpPHOro, KOHEeHCaTOpPHOro, BepeTeHHoro). TwaTtenbHO pasrnaxvsas,
yknafblBaloT oCcTanbHble CloM. He gonyckaeTcs B C/IOAX Hanuyve MOPLUWMH, U3/10MOB, BMATMH. Ecnn paboyas nosepx-
HocTb M3M HeTokonpoBoAsALllas, To ee ciefyeT Takke cMasaTb Mac/ioMm U NpUTepeTb K Hell cnoii antoMUHNeBON donb-
. flonyckaeTca BMeCTO C/1I0€B a/lOMUHWEBOW (DONbIM MeTanIn3MpoBaTb NOBEPXHOCTb akyCTUYECKON Harpysku u uc-
nonb30BaTh 1aBCAHOBYIO N/IEHKY C O4HOCTOPOHHE MeTannunsaunein TONWNHON 3 — 5 MKM.

B.2.2 OnpegensaoT ANA KaXA0ro Tuna UCNosb3yeMblX AU3NEKTPUYECKMX NNEHOK 3HAYEHNE HaMpsHKeHUs nonspu-
3auun. C 37Ol Lenblo yBeNNUMBaKOT HanpsxeHne nonapusaymmn 4o NosBAEHUA MesKUX 3NeKTPUYEeCKUX Nnpoboes naeHku,
KoTopble HabnwaalTCcs B BUAE BCMIECKOB Ha akpaHe usmeputensa AUX. 3a HanpsxeHue nonapusauuv npuHumaroT
MaKCMManibHOe HanpshkeHue, Npu KOTOPOM He MOSABAATCA Mesnkue anekTpuyeckne npoboun. [na ganbHeiweln paboTbl
3aMeHAI0T AN3NEKTPUYECKME NIEHKN HA HOBbIE.

B.2.3 OnpeaensaioT TWaTeNbHOCTb BbIMO/IHEHNS 3KPAHUPOBKK Lienei. [Ins 3Toro M3MepsaioT Hambonblume 3Hadve-
HUSi U306paXeHNs KPMBOI Ha akpaHe usMepuTens AUX npu BKIOUYEHHOM W BbIK/IIOYEHHOM HaNpPsXKeHUAX nonsapusauum.
Mpy BBIK/TIOYEHHOM HaMpsHKeHUW nonspusauny Hanbonbllee 3HAYeHWEe CUrHana JO/HKHO YMEHbLUTbCA HE MeHee YeMm
Ha 20 gb.

B.2.4 YcTtaHaBnuBaloT perynuposkamu nsmeputens AUX gmanasoH 4acToT, paBHbIi pabouyeli o6nactu yacTtoT
M3MN. YctaHaBnueaT npoBepseMblii N3N Ha cuctemy cnoes 1 o6ecneynBaroT ero npuxaTune K akyCTUYeckoi Harpyske
¢ AnanasoHom 100 — 500 k/la. PerynvpoBkamMn UCTOYHMKA HAMPSXXEHUSA NAaBHO yCTaHaBMMBAOT HanpsXeHne nonapu-
3auuu.

B.2.5 Mpadnk U306paxeHnst KpUBOI Ha akpaHe nameputens AUX aBnseTcs amnauTyAHO-4acCTOTHO XapakTepu-
cTuKoii AUX»o n AYXoo npu wusmMepeHun no cxeme (pUCyHok40 awu pucyHok40 6 COOTBETCTBEHHO). 3Haue-
Hus ( A fmaw & uo<ou/MoryT 6bITb OnpeAesneHbl No akpaHy nameputens AYX uau no rpaduky, 3anmcaHHomy rpa-
donoctpoutenem.
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Mpunoxenne I
(pekomeHgyemoe)

MeToaunka usMepeHust macwtaéa 3anuncu

1 N3mepeHne macwTaba 3anucu KOOpAWHaTbI OTpaxaTens B pexuMe aBTOMaTU4eCcKOro nepemelleHns nposo-
[AAT C UCNOMb30BaHWEM MHOro3anIBMeHTHOlo oTpaxartens (MO). MO npepctasnsieT co60il ycTpoiicTBO, cofepxallee He-
CKOJIbKO HeHanpaB/ieHHbIX CDePUYECKUX UM HUTEBUAHBIX OTpaxaTeneil, npefHa3HaYeHHbIX ANA U3MEPEHNS B UMMep-
CMOHHOM BapuaHTe Wau B BUAE LUUINHAPUYECKUX OTBEPCTUIA B Harpy3kax A5 U3MepPEHNii B KOHTaKTHOM BapuaHTe.

Mpu yctaHoBke MO Ha MeCcTo OAMHOYHOIO OTpaxaTensa [O/KHbI ObiTb BbINOMIHEHbI CAeAyoLne yCnoBus:

- LEHTP OJHOMO U3 HeHanpas/ieHHbIX MO (OCHOBHOIO) A0/KEH coBnajartb C LEHTPOM oTpaxartess, UCNno/ib3yemMo-
ro ANA U3MepeHus guarpammbl Hanpas/eHHOCTU, ocTasibHble MO (AONONHUTENbHbIE) AO/MKHbI 6bITb PACMOIOXEHbI Ta-
KM 06pa3om, 4To6bl Yribl MeXAY yyamu, COeAVHALWMMUN LLeHTPbI O0NOTHUTE bHbIX HeHanpas/eHHbIX OTpaxareneii ¢
ocblo noBopoTa MO. 6blM paBHbl yriaM HacTpoiikn macwTaba 3anucu;

- LLeHTpbl HeHanpaB/ieHHbIX y MO. ncnosb3yeMoro B KOHTakTHOM BapuaHTe 3anucu, JO/DKHbl HaxoAUTbLCA B MN10C-
KOCTW. napannencHoii pabouyeil noBepxHOCTU J1. U pacnonaraTbCs CUMMETPUYHO OTHOCUTENIbHO NIMHUW, NEepneHANKY-
NSAPHOW K NOBepXHOCTW /1 n npoxogsLieii Yepes LLeHTP OCHOBHOrO oTpaxartesns (CM. puUCyHku 4 2 - 44). Bupg HeHanpas-
NEeHHOro ccheprnyeckoro oTpaxarens npusefeH Ha pucyHke 45.

Mpu n3mepernn macwraba 3anncyu B aBTOMaTNYECKOM pexume NpoBOAAT 3anvcb ormbaroLeil 3Xo-MMnybcoB OT
HeHanpaB/lieHHbIX OTpaxareneli Ha gnarpammHoli 6ymare rpaconocTpontens (CM. pucyHok 46).

.2 Cxema B3avMHoro nepemetieHuns Nar n MO

PucyHok 42 PucyHok 43 PucyHok 44

roe Lf— paccTodHne Mexny aKCTpemymMmamu: (b— yrnosoe wunaun nnHelnHoe paccToaHne Mmexnay CooTBeTCT-
ByHOLWMMN HeHaNpaB/IEHHbIMUN OTpaxaTenamMun.
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MorpeLuHocTb U3MepeHns macluTaba 3anuciu SmBs NPoLEHTax PaccunThbiBaKT Mo hopmye

5L =100 (31)
A

roe AL, - abconoTHas NorpeLHocTs onpeaeneHus L, no rpadmky Ha AvarpaMMHON Gymare;
[d» — OTK/IOHEHVEe YrNI0BOro MU NIMHEHOTO NOJIOXEHUS HEHANPABIEHHOIO OTpaXKaTens oT NPUHATOro
B pacueTte ¢

Ons ymeHblueHnsa AL, pekomeHayeTcs ucnonb3osatb M3 ¢ Manoi WWprHOK AnarpaMMbl HanpaBeH-
HOCTW.
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[.1 Mpepensl gonyckaemoi norpewHoCTN namepeHuns napametpos M3M

Mpegensl fonyckaeMoil NorpewHocT! n3mepeHuit napameTpos M3 B 3aBUCMMOCTM OT e€ro Tuna NpuBefeHbl B

Tabnuue O.1

Tab6bnuuya A1

M3mepeHHbIt napameTp

oHU-
no 1,25 My,
cebiwe 1,25 My,

O fuo

fat
no 1,25 Mly
ceblwe 1,25 My

44

MpunoxeHune [
(cnpaBouHOE)

XapakTtepuctuku MNarl

Mpegen ponyckaemoii norpewHocTn n3mepeHunii napametpos MN3M ansa

A

+7%
+7%
+10%

+5%
+7%

+6%
+6%
+8%

5%

+4%

+4 01AY/ fuu, %
(blun/ fuue 0,5)

+|2.5.(6<0.5V )a ,-j;v/;1I%

iq)oa* r» ,%

4%

+ 4 Afuu/ fuo, % (Afuu/ fuuS0,5)

B

+30%

+10%

+10%

+15%

+10%
+10%

+30%

+10%
+10%
+15%
+10%

+30%

+10%
+10%

+20%

+20%

+30%

+10%
+10%
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OkoHuaHue Tabnuubl 4. 1

V/BviepeHHb I napaveTp TMpenen fomnyckaemoli NOTPeLLHOCTY VBMEpeHNI napavieTpos M3 s
A B
+20%
Bn £]2,5%-*0.5«. TXN-/,)m/;"1,%
fw . - +20%
A +b'i>,axo0.5ffI*" i0ojr"J% 0
+6% +10%
*x1
K UalJ +10% +15%
1Wd) +8% +10%
A/ vvam +10% + 15%
a*, a" +{0.03 +35/a-/3°, npu f, r 1My, +1.5%
+5%
+35%. npuunr 1My, >1
a
[0 60" +45' +1°
cBblwe 60" +1,0° +3°
a' +170 +2°
+
G:sA:Q30* > W +3 Mm +5Mm
+5 MM + 10 mm
02
AS +0.5mm +1mm
frp +10% +15%
F +(0.25 +0.02 k-F). mm +(0.25 +0.02 k-F). Mm
K +0.2 MM nNpy K u2) S2 MM +0.5Mm
+0.2 MM+ 5 %npr K K»j) > 2 MM
C()
t-jl10 %
D.(2)
+p53+£ . *
A
+ J201+<£ %
An,
+ Y3 T7 7 %
B +10% +15%
A +20%
tpr*s*"%
D uA

tpoa*r;, %

* na “MMepcuoHHbIX M3

0.1.1 3HayeHMs COCTABALMX MOTPELIHOCTN WU3MEpeHUs 5»/1 6CoU NMOCTOAHHOI K. XxapakTtepusyouieli opmy
3aBUCUMOCTM aMM/IUTY bl 3X0-CUTHAMA OT PAcCTosiHUA Mexay M3MM 1 oTpaxaTtensiMu, onpesesnisioT IKCNepUMEHTA/IbHO
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M yCTaHaB/MBAKT B TEXHUYECKMX YyCoBUAX Ha M3 KoHkpeTHoro Tuna unmn YMNHK. B cocTaB KOTOPOro BXOAUT n3Mepsie-

Mble M.
[.1.2 B TexHW4Yeckn 06OCHOBAHHBLIX Ciyyasx AN M3MepeHus napameTpos Al, 1um,a. OTK/IOHEHME YPOBHSI 3XO-

curHana ot Aedekra fonyckaeTcs MCNo/b30BaTh CPeACTBA M3MEPEHUs, NMetolme npefen A0MNyCcKaeMoli NorpeLHocTy

n3MepeHusa He 6051ee Yem NONOBMHA Aonycka Ha napameTp Marl.
[.1.3 inA yMmeHbLeHns 3HavyeHus 6», 4onyckaeTcsl BbINOMHATb U3MEPeHUs, yka3aHHble B pa3gene 4. MHOrokpaTt-

HO C nocnegytwlleii cTaTUCTUYECKO 06paboTKON pe3ynbTaToB U3MEPEHUS.

MpumMmeuvyaHne — 3HauyeHus npegena AONYyCKAemoi MOTPEWwHOCTU M3MepeHuss napameTpoB ©uyn). a. a'.

[/ B KOHTaKTHOM BapuaHTe yka3aHbl B Tabnuvue 4.1 ana ©unj MmeHee wam pasHo 60 MMm.

[.2 YcnoBHble 0603HaueHuns
A - M3M. 4N KOTOPbIX YCTAHOBMEHbI 3HAYEHNA OTHOWEHNUA CUrHan / wym He meHee 12 oB v gonycTuMble OTK/IO-

HEHUS OT HOMMWHaJIbHbIX 3HAYeHW: MTHOBEHHbIX 3HaYeHuii VIMI'IyI'IbCHOVI XapakTepucTtukn n 3Xxo-

nmnynbca B npegenax +6 Ab: nMnynbcHoro koadduuymeHTa npeobpasoBaHus 8 npepenax *6

ab: koadppuumneHToB npeobpasoBaHus B npegenax +6 pab; vactoT MakcMMmyma npeo6bpasosa-

HUA r/) n adhheKTMBHOM YacToThl |, B Nnpegenax + 10 %: yrna BBoga a B npejenax + 1,5 %; Toukn BBOAA

[l B npegenax = 1,0 mm.
- ocTasibHble Tunbl M3l He BxogAwWwme B A.

6, = (1- 10-Ni/sf30y LW c ymeTom nonpaBkuy no 4.1.4, 4.2.4, 4.3.2. i 1/r;

6, 3 (1~ KOO 6e3 yyeTa nonpasku y:

Oi - KO3(h(PULMEHT 3aTyxaHUsi 3BYKOBbIX BOJIH, yKa3aHHbIll B Tabnuuyax 1.2. o6 / Mwm;

L - BEPXHAS rpaHMyHas yacToTa AnanasoHa 4acToT akyCTUYEeCKON Harpysku, ykasaHHasa B 1abn. 1,2,Mlu;

B 3aBMCMMOCTN OT M3MepPSEMbIX NapaMeTpoB HOMUHAsbHbIE 3HaYeHns yacToT fir:, f Wo, fou. t, MIu:
paccTosiHie, NpoiiAeHHOe 3BYKOBOI BOJIHOI B aKyCTUYECKOW Harpyske, MM:

paaunyc (Unu nosoBMHa pasmepa) nbeaoanemeHTa N3N B paboyeit NAOCKOCTH, MM:
OTHOCMUTE/IbHAs NOTPELLHOCTL U3MEepeHusi, 06YC/I0B/IEHHAS OTK/IOHEHUSIMW NapaMeTpoB CTaHAapTHLIX 06pas-

-
'

b0 -
uos, %.

oo N
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