MukpocdoHbI: NnepBUYHasn

KanmbpoBka

AKycTUueckana u BU6paumMoHHas KanmbpoBka

OCHOBHbI€e rnpu-
60pbI cucTembi
Kannbposku
METo40M B3auM-
HocTu Tuna 9699
(cneBa Hanpaso
U cBepxy BHU3)
— ynpasasioLmi
[1K, kpenneHne
MUKpPOGOHa
UA1412, anna-
par KaanbpoBku
MEeTo40M B3auM-
Hoctu Tuna 5998
u aHanansaTop
PULSE tnna
3560.

Cucrema kanmbposkun MMKpo(dpoHOB
MeToAOM B3aMMHOCTH

Tvn 9699

O1a cuctema Briel & Kjaer npegHasHaue-
Ha An9 rocyAapCTBEHHbIX METposiormye-
CKUX MHCTUTYTOB U Apyrux nabopatopuii
BbICLLEro ypoBHS. OHa ABASIETCA rOTOBOW
K MPUMEHEHUNIO CUCTEMOW ANS PerynsipHbIX
M3MepEeHU, KOTOPYK MOXHO HacTpauBaTb
B COOTBETCTBMM C TpebOBaHUSIMU NOSb30-
BaTens. 3Ta cucreMa MoxeT pabotaTb B
«HOpManbHOM» nabopaTopHoW cpeae 6e3
Kaknx-1mbo ocobbix TpeboBaHWUi B OTHO-
WweHun hOoHOBOro WyMa 1 Bubpaumm. 310
BO3MOXHO, MOCKOJIbKY AaHHas cuctema
BbINOJIHSIET CENEKTUBHbIE N3MEPEHUS Ha
paboyeri YyacToTe U UCMOJIb3YET U3MEpPU-
TeNbHYl KaMmepy ANsi Kanubpyembix MUK-
podoHOB, NogaBNAOLLY0 (DOHOBbLIN LYM
Ha BennuuHy nopsaka 30 ab.

OpHaKo 3TO TakXe o4YeHb rmbkas cuc-
TeMa, KOTOpPYH MOXHO MCMOb30BaThb A4S
nccnenoBaHm B obnactn KannmbpoBKu.
JlabopaTopun NepBUYHON KannbpoBKM,
KannmbpoBOYHbIE LIEHTPbI U KpPYMHbIE Op-
raHusaunm ¢ cobCcTBEHHbIMU KannbpoBoY-
HbIMW NabopaTopusSiMN MMEIOT BO3MOXK-
HOCTb NMPOBOAUTbL BbICTPbIE N TOYHbIE W3-
MepEeHMs 3/1IEKTPUYECKOro nepeaaTo4yHoro
nMneaaHca conpsi>XeHHbIX MUKPOOHOB.
MHoro4acToTHasi KannbpoBKa OCyLLecT-
BMMa, MOCKO/bKY BpeMsi, Tpebyemoe ans
KaXZzoro atana, orpaH14eHo.

Kamepa noaroToBsfieHa K repMeTv3anmnm
(£0,15 6ap), No3BoOJISAS NPOBOAUTbL Ka-
nM6poBKY MUKPOOHOB Mpu NtoboM AaB-
JIEHUU BHELUHEW CpeAbl, KOTOPOe MOXET
HabntoaaTbcs B N11060M ApYroM rocysap-
CTBEHHOM METPOSIOrMYECKOM UHCTUTYTE B
MuUpe. 3Ta BO3MOXHOCTb CHUXAET Mo-
rPELUHOCTb MeXAYHapOAHbIX CPaBHEHUM

pe3ynbTaToB KannbpoBKU, YacTo NpOBO-
AVMbIX MexayHapoaHbiM 60po Mep u
BECOB, @ TAKXE PErvoHasbHbIMU Kanunb-
POBOYHbLIMWU OpraHu3aLMsaMu.

Kann6poBka MeToAOM B3aMMHOCTH
KannbpoBka METOAOM B3aMMHOCTU, OMNU-
caHHas B ctaHgapTe IEC 1094-2, ncnonb-
3yeTcs Ans onpeaeneHns YyBCTBUTENbHO-
CTM MUKPOdOHa K 3BYKOBOMY AABJIEHMIO.
3TOT MeToa TpebyeT NpUMeHeHUsa Tpex
MUKPOMDOHOB. XOTSH 3TO U He obs3aTenb-
HO, 06bIYHO B rpynmny MMKPOMOHOB BXO-
OUT OAVH paHee 0TKaIMbpOBaHHbIN MUK-
pPOdOH.

MUKpPOMdOHbI UCMONbL3YOTCS MOMapHO B
KayecTBe UCTOYHWUKOB 3BYKa U MPUEMHMU-
KOB. B KannbpoBO4YHOW CUCTEME OHMU
B3aMMOZAENCTBYIOT MO BO3AYXY BHYTpU
HeboNbLIOW KaMepbl.

N3mepsioTcs Tpy DYHKUUKM NepeaaToy-
HOro uMnegaHca (BbIXO4HOE HaMnpsiXXeHue
NPUEMHUKA, Ae/IeHHOE Ha BXOAHOWN TOK
nepeaartymka), U pesynbTaTbl UCMONb3Y-
10TCA ANS pacyeTa YyBCTBUTENIbHOCTH
Tpex MMKpPohOHOB, NOABEPraeMbIX Ka-
nnbpoBkKe.

Bocnpon3BoaMMOCTb M3MEPEHUI Mpe-
BbiwaeT 0,01 ab, a 95%-HbI ypoBEHb
OOCTOBEPHOCTWN AOCTUraeTcs B AMana3oHe
ot 0,03 ab no npumepHo 0,40 ob B 3aBu-
CMMOCTM OT TUNa MMKPOdOHA U YaCTOThI.
KannbpoBka 06bl4HO BbINOMHSETCS B Ana-
nasoHe yactot ot 20 'y go 25 kl'y, HO
Takxe MOXeT NpoBOAUTLCA Ha bonee HU3-
KUX MW BbICOKMX YacToTax.

CucrteMa KannbpoBKM METOAOM B3auM-
HOCTU TMna 9699 nocTtpoeHa Ha 6ase

MepBuyHas kannbpoBka

annapaTa KanMbpoBKM METOAO0M B3auM-
HOCTU TMNa 5998 COBMECTHO CO CTaH-
[apTHOM annapaTypou:

® Annapat KanMbpoBKM METOAOM B3a-
MMHOCTM Tuna 5998.

® AHanusatop PULSE tuna 3560.

e Ynpasnstowuin MK.

B coctaB cMCTEMbl BXOAST ABE KOMMbIO-
TepHble NporpaMmMbl, 04Ha U3 KOTOPbIX
CNY>XUT AN KOHTPOAS U3MEpPEHWH, a
Apyras ans o6paboTkn pacyeToB YyBCT-
BUTEIbHOCTU B COOTBETCTBUW CO CTaH-
paptom IEC 1094-2.

AnnapaT KanMbpoBK/M METOAOM B3aunM-
HOCTU Tvna 5998 sBnseTcs BbICOKOTOY-
HbIM N BbICOKOCTabunbHbIM NabopaTtop-
HbIM MPMBOPOM C MPOCTLIM YNpaBAeHN-
eM, NpefHa3Ha4YeHHbIM AN NPeLn3nN0oH-
HOW KanMbpoBKM KOHAEHCATOPHbIX MUK-
podOHOB METOAOM B3aUMHOCTU. DTOT
annapat onpeaesnsieT 31eKTPUYECKU
nepeAaToyHbIi UMMNeAaHC No MeToay,
onucaHHoMmy B ctaHgapte IEC 1094-2, n
MOXET MCMOob30BaTbCs AN KaniMbpoBKM
MWKPOMOHOB, OTBEYatoLmMxX TpeboBaHN-
aMm ctaHgapta IEC 1094-1 «CraHpapT-
Hble nabopaTopHbie MUKPOMDOHbI>.

Mpu ncnonb3oBaHUK annapaTta Tuna
5998 oaHokpaTHas kanmbpoBka 1" MUK-
podoHa MoXeT obecrneynTb TOHHOCTb
nopsaka £0,05 ab. Ana panbHenwero
NOBbILEHWS TOYHOCTU NpoLleaypa Ka-
NIN6POBKU BbIMOMHAETCS MHOFOKPATHO C
MCMNOJIb30BaHMEM ApPYrMX NapHbIX MUK-
podOHOB. ITO MO3BOJISIET ONpeaennTb
061y rPOMKOCTb Hapsaay € ApyruMu
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AKycTnueckana n BU6paumoHHas KanmbpoBka

TpnHUMn KanmbpoBKu MUKPOGHOHOB
METOAOM B3auMHOCTU: MUKPOGOHbI 0-
rnapHoO aKyCTUYeCKN B3anMOAENCTBYIOT
yepes BO34yX, 3aK/II0HYEHHbI B COEAN-
HUTE/IbHOM Kamepe C TOYHO U3BECTHLIMU
pasmepamu. OANH MUKPOGOH MNCrOJIb3Y-
eTCsl B Ka4YeCTBE MCTOYHMKAa 3ByKa (13-
ny4aressi), a Apyrovi B Ka4ectse rpu-
EeMHUKa.

napaMeTpamMm MMKpodoHa B UTEPAaTUBHOM
npotiecce, AaloLWeM CXOAsSLIMECS pe3y b-
TaTbl 1 obecneynBatoLLleM BOCNPOUN3BO-
aumocTb nydwe £0,02 b npu kanmbpos-
Ke MEeToAOM B3aMMHOCTU MUKPOMOHOB
LS1P (tvn 4160) n LS2aP (tun 4180).
AHanuzatop PULSE obecneunBaeT BO3-
MOXHOCTb BOCMPOU3BEAEHUS pe3y/bTaToB
M3MepeHnn METOAOM B3auMHoCTU. Bonee
TOr0, OH OTKPbIBAET BO3MOXHOCTb HU3KO-
YaCTOTHOM KanMbpoBKN METOAOM B3aunM-
HocTu (oT 2 go 20 lNu), a Takxe Kannb-
poBkM Ha30BOI XapaKTEPUCTUKN METO-
[OM B3aMMHOCTM.

To4HOCTb KannMbpoBKU MUKPODOHOB Me-
TOAOM B3aUMHOCTW OTHaCTU 3aBUCUT OT
CaMOW CUCTEMbI, U OTHACTM OT HaBbIKOB U
onbiTa NepcoHasna, o6cny>xxmBaroLLero 3Ty
cuctemy. Komnanusa Briel & Kjaer npe-
[O0CTaBNSeT BO3MOXHOCTM 06yueHus, Kak
TEXHUYECKOro nepcoHana, Tak u OTBeTCT-
BEHHbIX Y1eHOoB NabopaTopHOro nepco-
Hana. HactossitenbHO obyyeHune Ha pabo-
yeM MecTe 3aKkasuunka, YTobbl obecneunTb

MukpogoHbI: NnepBMUYHanA KainbpoBka

KannbpoBka MMKpodoHOB

METOAOM B3aNMHOCTU
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» MpueMHbIn MMKPOMDOH
_’ AKYCTUYECKUM

— Annapat
o CcoeanHUTENb
3ag46K:é/:’4bMI KannbpoBKu
BO3AYXA MEeToA0M
B3aMMHOCTHU
TMna 5998
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NMPUCYTCTBME BCEX YJIEHOB MepcoHasna u
NMOHUMaHWE PEKOMEHAYETCS NMPOBOAUTL
MU NpoLecca KannbpoBKku v NpaBun

ob6palleHns C 3TaNloOHHbIMU CTaHAAPTHbI-
MW MUKPODOHaMU.

Cuncrema kanmbpoBku MUKpo(dpoHOB

Tvn 9721

Cucrema 9721 aBnsieTcs CUCTEMON Ka-
nMbpoBKM MUKPOGOHOB 0b6L1ero HasHa-
YeHus, NCNoNb3yeMo Ana KannbposBkm
MUKPOOHOB C NpeayCUINTeNaIMn Uim
6e3 HMx cornacHo TpeboBaHUAM CTaH-
papta IEC61094-4, -1 n apyrmnx craH-
[apToB.

Kak un gpyrvue cnmcrembl akyCTMyeckom
1 BU6pauUmMoHHOM KanmbpoBKkM KoMna-
Hun B&K, oHa ocHOBaHa Ha cucTeme
MHOroCcTopoHHero aHanusa Briel & Kjaer
Tuna 3560 noa Ha3eaHueM PULSE. 3T1o
NO3BOJISIET MCMOMb30BaTb TO/ILKO OAWH
6nok PULSE ana kannbpoBkn Mnkpodo-
HOB, aKyCTU4ecknx kannbpatopos (Tu-
na 7794), wymomepos (Tuna 3630), a
TakXe ANs AONOMHUTENbHbIX DYHKLNN
KanMbpoBKN MUKPOMOHOB, TaKMX Kak
n3MepeHne ANHAMUYECKOWN JIMHEMHOCTU
(94-174 pb) n cpaBHeHWe KannbpoBKU

ha30BbIX XapaKTEPUCTUK.

OTa cucTeMa BTOPUYHOM KannbpoBkun
MOXET MUCMOo/Ib30BaTbCs AN Kanubpos-
KN MHOIMX APYrnx TUNOB MUKPOGOHOB,
HO ANnsa Hee TpebyeTcs, NO MeHbLUewn
Mepe, OAWH 3TaNOHHbIN CTaHAAPTHbLIN
MWUKPOMOH, 0TKannbpoBaHHbI Apyron
CUCTEMON — O06bIYHO CMCTEMON NepBuUY-
HOM kKanubpoBku. MNepBuyHas Kannb-
poBKa MMKpodOHa, 06bIYHO BbIMOHAE-
Masa cuctemon B&K trna 9699, 06bi4HO
NpoOBOAUTCS B rOCYAapCTBEHHOM METPO-
NIOFMYECKOM UHCTUTYTE UAW B APYrOM
nabopaTopun BbICLLIErO YPOBHS.

3Ta cucTeMa MOXET UCMOo/1b30BaTbCs
ANS KannbpoBKN U3MEPUTESTbHBIX U
nabopaTopHbIX MUKPOMOHOB LLMPOKO
pacnpocTpaHeHHbIX MoAeNnen U TUNOB,
BKJIOYAs MMKPOMOHbI, OTBeYatoLme
TpeboBaHusiM ctaHaapToB IEC 61094-4

'YL

BTopuuyHaa kanimbpoBka

(Pabouwne ctaHgapTbl) n 61094-1
(NNabopaTopHble ctaHaapTbl). Mukpo-
¢ OHbI HECTaHAAPTHbIX pa3MepoB TaKxXe
MOryT nogsepratbcs kKannbposke, HO
AN HUX MoryT notpeboBaTbCs AOMNO-
HUTEeNIbHble HeCTaHAapTHble MexaHuye-
CKME MPpUHAANEXHOCTHU.
YyBCTBMTENBHOCTb KannbpyemMoro Mmk-
podoHa n3mepsieTcs NoCpeacTBOM
CpaBHEHWUS C YyBCTBUTEIbHOCTbLIO 3Ta-
JIOHHOIO MUKPOMOHA, BXOASLLEro B
COCTaB CUCTEMbI. 3TN ABa MUKPOdOHa
noABepratTcsl BO3AENCTBUIO OAMHAKO-
BOrO 3BYKOBOIO AaB/I€HUS B aKTUBHOM
NU3MepUTENIbHOW Kamepe, coaepxallen
BCTPOEHHbIN n3nyyaTenb 3ByKa. Boob-
e YyBCTBUTENbHOCTb Pa30MKHYTOM
Lenn n3MepseTcsi Mo MeETOAY MHXEKLNU
HanpsxeHns (ONUCcCaHHOMY B CTaHAapTe
IEC61094-1), HO TaKXe MOXET u3Me-
pSATbCA YYBCTBUTENBHOCTb MUKPOdOHa U
COOTBETCTBYIOLLErO NPeAyCUINTENS.
MoxeT 6bITb YyCTaHOBNIEHA U3MEPUTESTb-
Has yactoTta 250 Ny (252,2 My) wam
1000 Iy,

N3MepseMas 4yBCTBUTENBHOCTb AOC-
TOBEpHa B TEX YC/IOBUSIX BHELUHEN Ccpe-
Abl, KOTOpbIe CyLLUeCcTBOBaAN BO BpeEMS
M3MEpPEHUS] — YC/IOBUAX U3MEPEHUS.
BbinonHseTcs Koppekuus BAUSHUSA
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MukpodoHbl: BropuuHas kanmbpoBka AKycTUueckana u BU6paumMoHHas KanmbpoBka

KannbpoBka 4UyBCTBUTEJ/IbHOCTHU

Bxon 1

Cucrema PULSE
TMna 3560-C

Moayne kanubpoeku MukpocgoHos Tuna 5001

PacnpegenutenbHas
Kopobka WB-3492

Apantep npeaycunuTens
==y C 3alnTHbIM
— konbuom (1/2" - 3/4")

Bbixoa 2

Bxog 2

Yeunutens ¢
MHXEeKLMen - 2y

HanpsxeHus e g
Tmna 2673 lfzne MUcnbiTyembli MUKpodOH

ApanTep KaMmepbl 4ns
- MUKpodoHoB 1/4"

Bueixog
Kamepbl

AKTUBHasA

CpaBHUTENbHAA
L O
ol L__|  Pabouwii 3TaNOHHbIN CraHaapTHbIi
i MUKPOOH 3TaNOHHbIN
/ ; Thna 4192 MUKpodoH TMna 4180

= i Mpeaycmnutens C MHXEKUUen

KanubpoeouHoe kpenneHne WA-0852 .~ — — - HanpsKeHUs Tuna 2673 1/2"
BHELUHEro AaBfieHusl, TeMnepaTtypbl 1 MCMO/Ib30BaHUS 31EKTPOCTAaTUUECKOrO NpUMeHeHnss MMKpOo@OoHa ANnst AOCTUXe-
BI@XXHOCTU Ha 3TasIOHHbIA MUKPOPOH. Bo36yauTtens (IEC61094-6). 3To wnpo-  HuUsa TpebyeMoro Tvna amnanTygHo-
CucreMa TakxXe paccumMTbiBaeT YyBCTBM- KO MCMOJIb3yeMbl Npubop, KOTOPbLIN YACTOTHOM XapaKTepUCTUKU MOXET Uc-
TEeNIbHOCTb B 3TaJIOHHbIX YC0BUSIX MOXET UMUTUPOBATb NMOCTOSIHHOE 3BY- noJib30BaTbCsl KOppeKkuns cBo60aHOro
(101,325 kMa n 23°C), ecnun U3BECTHbI KOBOE AaBfieHne Ha agnadparme MUKpo-  nonst unu anddysHoro nons.

K03 dULMEHTbI AaBEeHNS U TeMnepa- ¢oHa B OYEHb LMPOKOM AManasoHe OCHOBHbIe NPON3BOANTENN NpefoCcTaB-
Typbl kKanubpyemoro MmkpodoHa. Takue yactoT. MU3mepeHue Bo3byantenem ss- NS0T AaHHbIE KOPPEeKUUW nons Ans
AaHHble N3BECTHbI A7151 MUKPOMOHOB NSIETCA OTHOCUTENbHbLIM. Pe3ynbTaThl CBOMX MUKPOMOHOB. JTa cucTemMa co-
B&K, HO MOryT 6bITb HEAOCTYMHbI AN HOPManu3ylTCs MO YacTOTE UBMEPEHUS  AEPXMUT HeobxoAMMble AaHHblE KOppeK-
MWUKPO(OHOB APYrnUX NPON3BOAUTENEN. YyBCTBUTENbHOCTM (3TaNIOHHOM YacTo- uMn anst MMKpogoHoB B&K.
AMNAUTYAHO-4YacTOTHaA xapakTepuctn-  Te), 250 My (251,2 Mu) nam 1000 lMy. B

Ka onpenensieTcs NoCpeacTBOM 3aBWCUMOCTM OT TMMNa 1 obnactu

N3MepeHne aMmJINTYAHO-HAaCTOTHOM XapaKTEpPUCTUKM

Cucrema PULSE
Tnna 3560-C

Moaynb KanubpoBku MukpodoHoB Tuna 5001

Bxoa

Bo36yautens UA-0033

UcnbiTyeMbii
MWKPOMOH

Beixog
Bo36yauTensa

Bbixon 2

Bxoa 2 [lpeaycunutens Boggsﬂﬂ-?gm
1/2" Tuna 2669 DB-4010

PacnpepenutenbHas
Kopobka WB-3492
------- Apantep CTOMKU

WA-0849

MNpeaycunutens
1/4" Tuna 2670

Croika mukpodgoHa UA-1284
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AKycTnueckana n BU6paumoHHas KanmbpoBka MukpodoHbl: CneumanbHas kanmbposka

Cucrema KaimbpoBku MUKPOGOoHOB Tuna 9721 ¢ aHanamzatopom PULSE, CTOVKOM KaMmepbl KainbpoBKU YyBCTBUTE/IbHOCTH
(cneBa) u 31eKTPOCTaTUYECKMM BO36yAnTENEM (CripaBsa).

CpaBHuTeNnbHasa Kanmb-
poBka pa30BOMN XapaKTe-

PUCTNKN

Cucrema kanmbpoBkn MMKpodoHOB Tuna 9721 c npuknagHbiMm MO WT9651 un
coeguHuTenbHon kamepo WA1544 nnn WA1545

DTa cucrtemMa npefHasHavyeHa ANis CpaBHU-
TeNbHOW KanubpoBkn has3oBoM 1 amnan-
TYAHO-YaCTOTHOW XapaKTepPUCTUK rpymnmbl
NnoslyAIOMMOBBIX N YETBEPTHAIOVNMOBbIX
MWKPOMOHOB, NCMOJIb3YEMbIX A1 U3Me-
pPEHMS MHTEHCMBHOCTM 3BYKa. CoeanHun-
Te/lbHble KaMepbl, aganTepbl U Apyrue
npucnocobneHns cucTeMbl NOAXOAAT ANS
MukpodoHoB B&K, HO Takxe MoryT mc-
NoJIb30BaTbCst C MUKPO(OHAMUN APYrnX
Npou3BOAUTENEN, UMEIOLLMMU TaKne xe
pasMepbl 1 3/1EKTPUYECKNE KOHTaKThI.
[ns MMKPOdOHOB APYrnX pasMepoB MOryT
notpeboBaTbCs AOMOJIHUTENbHbIE NPU-
HaANEXHOCTU AN UX KPEMNIEeHUs 1 ONTu-
ManbHOW paboTbl CUCTEMBI.

IMonyaroriMoBasi CpaBHUTE/IbHAsS Kamepa
Ka/ImbpoBKU (ha30Bos XapaKTEPUCTUKU
WA1544.

Briel & Kjaer ==~ 7



MukpodoHbl: CneumnanbHas KanmbpoBka AKycTnyeckas n BubpaumoHHasi KanmbpoBka
]

PacluMpeHHas HeonpeaeneHHoCTb

(k=2) 1/3-0KTaBHbIX pe3ynbTaToB 40 Ty 250 'y 4 kly 8 kly 12,5 kly 16 kly
AnSt MUKPOGOHOB 1/4 0,016° 0,010° 0,036° 0,100° 0,160° 0,180°
PaclumpeHHas HeonpeaeneHHoCTb 20 'y 250 'y 2 klu 4 kly, 8 kl'y 10 kl'y,
(k=2) 1/3-oKkTaBHbIX pe3ynbTaToB

ana MmmkpodoHos 1/2" 0,012° 0,010° 0,018¢° 0,036° 0,120° 0,160°

AKTUBHas cpaBHutesibHas kamepa WA-
0817, yctaHoB/ieHHas Ha KaanbpoBOYHOM
kpernneHnn WA-0852.

STa cucrtema KaanbpoBKU MHTEHCUBHO-
CTU, KaK U Apyrne cUCTeMbl akycTuye-
CKOW 1 BU6paunoHHon kanmbposkn B&K,
OCHOBaHa Ha cMcTeMe MHOrOCTOPOHHEro
aHanu3a B&K PULSE. PULSE o6pa3yeTt
oblee a4po 3TOM U APYTUX CUCTEM, TOrAa
KaK cneunanbHoe nporpammHoe obecne-
YeHue U KOMMOHEHTbI, HeobxoanMble ANns
onpeaenieHHbIX TUMNOoB KannbpoBku, co-
CTaBASAOT NPUKIAAHON MOAYIb.

M3MepeHns BbIMOAHAKOTCS NOA KOHTPO-
nem npunoxenus «PULSE Project», a
TakXxe crneunanbHor nporpaMmmbl WT9651
Ha a3bike Visual Basic. Pe3ynbTaTthbl Ka-
NNM6POBKM paccUmTbIBAIOTCS, COXPAHSAOT-
Csl, NPOCMATPMBAIOTCS U pacrneyaTbiBaloT-
CSl C MOMOLLbIO MPOrpamMM 13 rnakeTta
Microsoft Office.

DneKTpocTaTndecknii Bo3byanTesb 415
KambpoBKU OAHOAKVMMOBbLIX MUKPOGDO-
HOB. 271EKTPOCTaTUYECKUE CUJIbI OT BO3-
6y.anTeNsi 3aCTaB/sIlOT MUKPOGMOH BECTYU
cebs TaK e, Kak ecsiv 6bl OH HaxoauTcs
B 3BYKOBOM [10J1€.

NHTEHCMBHOCTb 3BYyKa 06bI4HO N3Meps-
eTCs rpynnor MMKpodoHOB, YyBCTBU-
TesnbHbIX K AaBneHuto. [pynna cocTouT mns
ABYX MUKPOMOHOB C 04YeHb 6/IM3KMMKM
¢das3oBbIMM xapakTepuctmkamum. Heobxo-
AUMO O4YeHb TOYHOE corslacoBaHue, no-
CKONbKY Aaxe Hebonbllioe OTK/IOHEHNE
a30BbIX XapaKTEPUCTUK MOXET npuBec-
TN K 3HAYMTENIbHOM NOrpeLHOCTU n3Me-
PEHUSA MHTEHCMBHOCTH.

Cucrema ycTpaHsaeT BAUSIHUE CBOUX
CO6CTBEHHbIX MOrpewwHocTen dasbl 1
YCUIEHUSI MO METOAY, UCMNOMb3YIOLEMY
[Ba U3MepeHus, BO BPeMs KOTOPbIX ABa
MUKPOPOHa MEHSIOTCA MecTaMu.

Pa3HoCTb ha30BbIX XapaKTEPUCTUK U3-
MepsieTcs aHanmsatopoM PULSE, ncnonb-
3y ABYXKaHa/lbHble U3MEPEHUSI, BO Bpe-
Msl KOTOpbIX 06a MMKpoMdOHa noasepra-
I0TCS BO34EMNCTBUIO OANHAKOBOIO 3BYKO-
BOro AaBnieHusi, nmbo B COEANHUTENTbHOMN
Kamepe, cneumanbHO NpefHa3HayYeHHoN
Onsa aTon uenu, nnbo, B 0cobbix cny4yasx,
MCMOoMb3ys ABa 3/1EKTPOCTAaTUYECKNX BO3-
6yauTtens.

Koraa ans kannbpoBKu MCNONb3YyHOTCA
coeauHuUTeNbHbIE KaMepbl, Ha Anadparmbl
1 oTBepcTna 06omx MMKpoOHOB BO3AEN-
CTBYET OAMHAKOBOE 3BYKOBOE AaBfieHMe.
lpyMeHeHne cpaBHUTENbHON KaMepbl
ABNSETCA «HOpMasbHbIM» MeToAoM. OH
cooTBeTcTBYEeT Hanbonee obwmMM cutya-
LMAM UCMNOJIb30BaHMSi MUKPO(MOHOB, KO-
rAa OHW UCMOMb3YTCS BMECTe C nopTa-
TUBHbIM 30HAOM U3MEPEHUS MHTEHCMBHO-
CTu.

Koraa ansa kannbpoBKW MCNONb3YIOTCA
aneKTpocTaTMyeckne so3byautenun, aas-
neHune (MMUTUMpyeMoe / aneKkTpocTaTuye-
CKO€) BO34EeNCTBYET TOIbKO Ha Anadpar-
Mbl MUKPOOHOB.

Mo 3TOM NpuUMHE 3BYyK HE MPOXOANT
yepes OTBEPCTUS BO BHYTPEHHME MOJIOCTU
MUKPO@OHA 1 K TbIJIbHOM CTOPOHE Ana-
¢parM, NO3TOMY 4YacCTOTHblE XapaKTepu-
CTMKN MUKPOMOHOB OT/INYAIOTCA OT TeX,
KOTOpble 6b11M 6bl MoAyYeHbl NpU UC-
NosIb30BaHUU COEANHUTENIbHON KaMepbl.
MeToa npumeHeHus Bo3byauTenen nosne-
3eH B 0COb6bIX cny4yasx:

1. OH MOXEeT NCcrnonb30BaTbCs, ECNU
OTBEPCTUS MUKPOPOHa CUIbHO OC-
nabnaiT 3ByK, NPOXoAsLWnin Yepes
HUX K TbIJIbHOW CTOpPOHE aunadpar-
Mbl (HanpuMep, Ha BbICOKMX YacTo-
Tax WM y MMKpodoHOB onpeae-
JIEHHBIX TUMOB).

2. Ecnwn otBepctus MUKPOdOHOB He
noABepratTCs BO3AENCTBUIO 3BYKa
npy HOPMasibHOM UCMOJIb30BAHUMU.

3. Ecnn kanmbpoBka A0MXHA BbINO/-

HATbCS 3@ NpeAenaMu orpaHuye-
HWUW, HaKNaAblBae€MbIX COEANHUN-
TeNbHOW KaMepon.

Kann6poBka nocpeAcTBOM COeAUHU-
TeJibHbIX KaMep

CpaBHuTeNbHas kanvbpoBka C MOMOLLbIO
CcoeAVHUTENbHOW KaMepbl SIBASIETCS Haun-
6osiee WMPOKO MUCMOSb3YyEMbIM METOLOM
BbIMO/IHEHMS (DA30BOM KannMbpoBKM MUK-
pOodOHOB.

HeonpeaeneHHOCTb CpaBHUTEIbHOM Ka-
7IM6poBKN (pa30BOI XapaKTepUCTUKM

CoeanHuTenbHble Kamepbl WA1544 n
WA1545 npepHa3HaveHbl ana kannbpos-
KW rpynnbl NOAYAMAMOBBIX U YETBEPTb-
OIONMOBBIX MUKPOGOHOB COOTBETCTBEHHO.
Kopnyca aByx kannbpyembix MMKkpodo-
HOB MOJIHOCTbIO MOMELLAIOTCS B NMOJIOCTH
3TUX kaMmep. OT0 obecneuynsaeT 6onee
KPYMHbIE€ MOMIOCTM KaMep U MeHbluee
orpaHuyeHve Kamepbl MO BbICOKOW 4acTo-
Te. OAHaKo cneuunanbHas KOHCTPYKLUUS
coeanHuTeNbHbIX kamep B&K obecneun-
BaeT paBHOMepHOe pacrnpeaeneHne aas-
NleHns1 B NONOCTU B LUMPOKOM AnanasoHe
4acToT, NO3BONSAS NPUMEHSTb UX B Ana-
na3oHax ot 20 'y go 12,5 kl'y n ot 20 Ny
0o 20 kY c NnonyAlOMMOBBLIMY U YeT-
BEPTbAIONMOBbLIMY MUKPOOHaMn CooT-
BETCTBEHHO.

MonyatonMoBble MUKPOMOHbLI n3Mepe-
HUS MHTEHCcuBHOCTM B&K paboTatoT ¢
4eTBEepPTbAIMMOBLIMU NpefyCUTUTENSMU.
MonyatoinMoBas coeanHUTENbHas kKamepa
npeAHasHavyeHa Ans 3TMxX MUKpodOHOB.
YT106bI 06ECMNEeUYnTb BO3MOXHOCTb Kannb-
POBKM APYrUX NONyAHONMOBbLIX MUKPOdO-
HOB, COOTBETCTBYIOLLME MONYAIONMOBbIE
aganTepbl BXOAST B KOMMIEKT COeANHN-
TeNbHOW KaMepbl.

YeTBepTbAaloiMOBas CoeaMHUTENbHAs
Kamepa npegHa3HavyeHa TOMbKO A4S YeT-
BEPTbAIONMOBbLIX MUKPO(OHOB 1 Npeay-
cuauTenen.

Kanu6poBka nocpeacTBom Bo36yaun-
Tenen

Kannbposka MMKpPOMOHOB C MCMOJIb30Ba-
HWEM 3/1eKTpPoCTaTUYecKoro Bo3byantens
SIBNSETCS LWWMPOKO PACNpOCTPAHEHHbIM
nabopaTopHbIM METOAOM OMpeaeneHns
aMMIUTYAHO-4YaCTOTHbIX XapaKTepPUCTUK
N3MepuUTeNbHbIX MUKPOMOHOB. Bo3byaun-
TesNb reHepUpYET 3/1IEKTPOCTAaTUYECKYHO
cuny, KoTopasi UMUTUPYET 3BYKOBOE AaB-
neHune, BO34encTBytolee Ha anadparmy
MUKpodoHa. Mo cpaBHEHUIO C akyCcTuye-
CKMMM MeToAaMn MEeTOZ UCMOJIb30BaHUS
BO36yauTeNnss UMeeT OrpoOMHOE MpenMy-
LLIeCTBO — OH JaeT BO3MOXHOCTb MPOCTO-
ro reHepupoBaHWsi TOYHO 33AaHHOr0 AaB-
neHunst KanmbpoBKK B LUMPOKOM Ananaso-
He YacToT 6e3 Ucnonb30BaHUA cneunasnb-
HOM OCHaCTKWM aKycTu4yeckon nabopato-
puu.

OpHako MeToA NMpUMeHeHus Bo36yam-
Tens He MOXET UCMOJIb30BaTbCs As OM-
pefeneHus YyBCTBUTENbHOCTU MUKPOdO-
Ha, NMOCKOJIbKY ero abcontoTHasi TO4YHOCTb
HefoCTaToOYHO Bbicoka. Mo 3Tol NpuymnHe
KanmbpoBka aMMIUTYAHO-YACTOTHOM Xa-
paKTeEpPUCTUKKN BO3byanTens, B 60/bLUINH-
CTBe C/ly4aeB, UCMOJIb3yeTCsl COBMECTHO C
KannbpoBKoOl abCoMOTHON YyBCTBUTENb-
HOCTW Ha 3TaJIOHHOM YacTtoTe. OHa MOXeT
BbIMOJIHATBCS C MOMOLLbIO MOPLUHEBOrO
n3nyyartensi, kanubpartopa ypoBHS 3BY-
KOBOrO AaB/IEHUS UAWN APYTUX CPEACTB.
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AKycTnueckana n BU6paumoHHas KanmbpoBka

MukpodcgoHbl: CneunanbHas kanmbpoBka

NUHdpa3BykoBas cuctemMa KanmbpoBku
3TAJZIOHHbIX CTAHAAPTHbIX

MUKPO(OHOB

C HU3KOYACTOTHOW CpaBHUTENIbHOW kaMmepou Tuna WB-3570, rpynno HU3Ko-
YACTOTHbIX 3TaJIOHHbIX MUKPO(dOHOB TUNa 4190-W-001 n pe3oHaTOpPHbIM

aaantepoMm tiuna UC-5373

B HacTosiLee BpeMsi OTHOCUTENbHO He-
MHOIMMe rocyAapCTBeHHbIE METPOSIOMM-
Yeckne MHCTUTYThbl 3aHMMatoTca MHbpa-
3BYKOBOM KanmbpoBkoW, HO Habnaa-
eTCs pacTyLmnil MHTEpPeC K HU3Ko4ac-
TOTHbIM U3MEPEHUSIM N MeToAaM Kanwb-
poBKMW. BeTposHepreTuueckmne yctaHoB-
KW, 3NeKTPOCTaHLUMMN, NeTaTenbHble
annapaTtbl U AOPOXHbI Tpaduk MOryT
SIBNATbCA MCTOYHMKAMW pasgpaxatoLue-
ro MHdpPa3ByKoOBOro Wyma. MexayHa-
poAHas NeKTpoTeXHMYECKast KOMUCCUS
(M3K) paccMaTpuBaeT BO3MOXHOCTb
paclwmpeHus AnanasoHa ctaHgapTa
KannbpoBku 3ByKOBOro aasneHnsa IEC
61094.2 po 2 I'u.

OpHako gaHHas cucteMa uHopassy-
KOBOWM KannbpoBkn komnaHum Briel &
Kjser no3sonser u3MepsaTb aMnanTyaHO-
YaCTOTHbIE XapaKTEPUCTUKN B AManaso-
He yactoT oT 250 Ny go 0,1 'y c no-
rpewHocTbio MmeHee 0,1 ab. OHa uc-
nonb3yeTcs ANS BbIMONHEHNS HU3KO-
YaCTOTHOWM CPaBHUTENbHOW KannbpoBkn
BCEX TUMOB U3MepUTENbHbIX MUKPOdO-
HOB W MpeAHa3HayeHa AN NpUMEeHeHus
B NOBEPOYHbIX NabopaTopusx.

3Ta cuCTeMa UCMOJb3yeT METOA CBSA-
3a@HHbIX MUKPOMOHOB, AN KOTOPOro
TpebyloTca aBa MUKpodoHa ¢ 611M3K0
«CBSI3@HHOM>» KOHCTpyKuUuen. Bmecte
OHM 06pasyloT rpynny 3TasOHHbIX MUK~
podoHoB — Tvn 4190-W-001, rpynna

HM3KOYaACTOTHbIX 3TaSIOHHbIX MUKPOMdO-
HOB.

STa cucTeMa MOXeT onpeaenaTb Ux
aMMNINTYAHO-4YaCTOTHbIE XapaKTepucTu-
KW Ha HU3KWUX CAbIWUMBIX U UHPpPa3By-
KOBbIX YacTtoTax. Pe3ynbTaTbl kannb-
POBKM SIBASIOTCA OTHOCUTESIbHbIMU Xa-
paKTepUCTUKaMn, HOpMaan3oBaHHbLIMU
no yactote 251,2 Iy (10%* ru). Mpu
HeobXx0AMMOCTN aMMNINTYAHO-HYacCTOTHbIE
XapaKTEPUCTUKWN, NOSTYHYEHHbIE B pe-
3ynbTaTe KanmbpoBKn, MOXHO 06bean-
HUTb C pe3ynbTaTaMu Kanmbposku ab-
COJIIOTHOM YyBCTBUTENBHOCTU Ha YacTo-
Te 251,2 y. Takyto KannbpoBKy MOXHO
BbIMOJIHSATb METOAOM CPaBHEHUS C ApY-
rMM MUKPOMOHOM, NM6O MCNoNb3ys
KannbpoBaHHbIN MCTOYHMK 3BYKa.

OTa cuctema, no3sosifowas NpoBo-
OnTb KannmbpoBKy, Kak B Nose gasne-
HUS, Tak U B cB060AHOM / Anddy3HOM
nosie, OCHoBaHa Ha aHanu3atope PULSE
Tuna 3560 n coaepXxuT cneuunanbHbli
npoekT PULSE anst KoHTpons usmepe-
HUN, a Takxe aBe KHurn Excel ana npo-
Be[lEHMA pacyeTa pe3ysbTaToB rpynmbl
3Ta/IOHHbIX MUKPOMOHOB U UCMbITYEMbIX
MUKPOGOHOB. B cocTaB cucteMbl Takxe
BXOAMT HM3KOYACTOTHasa CpaBHUTENbHas
kamepa Tuna WB-3570.

CneuunanbHas kanubposka

HuskoyacToTHasi cpaBHUTE/IbHa Kamepa
Tuna WB-3570 ¢ MukpogoHamu, npeay-
CUSINTENISIMU U PE3OHATOPHbIM aAarnTe-
pom.

Hu3kouyacTtoTHana kanmbpoBoyHana cucrema

: 600 OmM Yeunutens
Ycunutens
C MHXeKunein - PULSE
o 3apsaa 2
3TanoHHbLIA
——
// MukpodoH ———m=Tpeaycunutens ——m= KaHan aHanusatopa 2 ——m
—
| | | Awncnnei I'eHe?aTop
\\“\ Mukpodon ——m=lpeaycunutens ——m= Kaxan aHanusatopal ——»=
A
a. b. [ Yeunutens
C MH¥EeKLUWen -
| 3apsmal
Mukpogorsr B&K Mpeaycunureny B&K Cucrema B&K PULSE runa 3560-C
TMna 4190 Tina 2673-W-002

a. Kanubposka MukpodoHa

6. Kanubpoeka MuKpodoHa C npegycunurenemM
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MukpodoHbi: CneumanbHaa kanmbposBka

AKycTUueckana n BU6paumMoHHas KanmbpoBka

Cucrema kanmbpoBKn MMKPOMPOHOB
BbICOKOIO flaBJIEHUSNA

Tvn 9719

DTa cucTeMa BbICOKOro AasneHus Briel &
Kjeer npeaHasHa4yeHa Ana UChbiTaHUs
OVHAMNYECKON NTMHEMHOCTU N UCKAXEHWN I
N3MepUTENbHbIX MUKPOMOHOB U LLyMOME-
poB. OHa onNTMMM3NpoBaHa AN MasbiX
WNCKaXXeHWI reHepupyeMoro 3Byka 1 Ma-
noro BM6paLMOHHOro Bo36YyXAEHUS MUK-
pOdOHOB.

O6bIYHO MUKPOMOHbI CYUTAKOTCS NN-
HENHbIMM B YKa@3aHHOM A/ HUX paboyem
OVWHAMWYECKOM AnanasoHe, HO B HEKOTO-
pbIX cny4yasax TpebyeTcsi NpoBOAUTbL

NpOBEpPKY AMHAMMYECKOro Aguana3oHa.
Cucrema Tvna 9719 aBnaeTcs 3aKOHYEeH-
HOW CUCTEMOWN, reHepupytoLwen TOYHO
VU3BECTHbIW CMrHan Bo36yxXAeHus n aHa-
NIN3UPYIOLLEN BbIXOAHOW CUFHAN UCHbI-
TyemMoro MukpodoHa.

M3ny4atowas yacTtb cmctembl Tuna 9719
COCTOMUT U3 reHepaTopa, YCUanMTens mMoLy-
HOCTU U rpoMKoroBoputens. FeHepupye-
MbI CUFHaN YCUMBAETCA M MOCTyMNaeT Ha
rPOMKOrOBOPUTESb, YCTAHOBMEHHbIM
BHYTPW U3MepuTenbHon Tpybkn. STa

CneumanbHas KanMGpOBKa

J1a cucrema u3MepseT AUHaAMNYECKYHO
JIMHENHOCTb U rapMOHNYECKNE NCKaXKe-
HUST UBMEPUTESTbHBIX MUKPOGPOHOB B
ANHaMU4eCckom auarna3oHe ot 94 [o
171 nb Ha eaAnHCTBEHHOV YacToTe

500 ruy.

Tpybka coobaeTca ¢ MeHbluen TpybKoM,
B KOTOPOW CO3AaeTcs BbICOKOE AaB/EHUE
N YCTaHOBJIEHbI UCMbITYEMbIN U KOH-
TPONbHbIN MUKPOMDOHBI. AKYCTUYECKUI
pe30oHaHC BHYTpu TPybOK ycunmMBaeT 3BYy-
KOBOE AaBfieHne, Co34aBasi O4eHb BbICO-
KO€e AaBieHne C ManbiMU UCKAXKEHUAMN B
MecTax YCTaHOBKW MUKPOMOHOB.

STa cMcTeEMa MCMOJb3YET 3TaNlOHHbIN U
KOHTPOJIbHbIN MUKPOGOH. Bce nameperHns
COMOCTaBNSAOTCA C AABJIEHUEM, U3Mepsie-
MbIM 3Ta/IOHHbIM MUKPO(OHOM, KOTOPbIN
0TKasIMbpoBaH C MOMOLLbK 3TaSIOHHOIO
NMOPLUHEBOrO U3Ny4yaTensi Npu ypoBHe
3BYKOBOro AaBrnieHusa 124 ab (cpegHe-
KBagpaTnyeckoe 3HayeHue).

OTa cucTeMa MOXET MCMOb30BaTbCs ANS
KannbpoBKWN IMHEMHOCTM MO YPOBHIO
MUKPOMOHOB 1 LLYMOMEPOB, KannbpoBKu
JINHENHOCTN NPU CPEAHEM U BbICOKOM
[aBJIEHUM, @ TaKXe ANt U3MepeHus rap-
MOHWUYECKMX UCKAXKEHWNI.

JINHENHOCTb NO YPOBHIO U3MEPSIETCS OT-
HOCUTENIbHO YPOBHS 3BYKOBOIO AaBMIEHUS
124 pb B AMHaMM4eCcKOM AnanasoHe,
COOTBETCTBYIOLLEM TUMY MUKPODOHA,
BMJIOTb 40 MaKCUMasibHOrO CpefHeKBaA-
paTUYeCKOro ypoBHSl 3BYKOBOIO AaBrie-
Hua 171 ab (NnKoBbIN ypoBeHb 174 AB)
npu yactote 500 Iy.

CucremMa nsMepsieT BTOPYIO U TPETbIO
rapMOHWKK, @ TakXe CyMMapHble KOMMO-
HEHTbl FAPMOHNYECKUX UCKAXEHUI Npwm
(PUKCMPOBAHHbIX YPOBHAX 3BYKOBOIO
OABJIEHUSA, U UX YPOBHU PacCUUTbIBAIOTCS
OTHOCMUTE/IbHO YPOBHEN Ha OCHOBHOW
yacrore.
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CBeneHus 00 U3JIeInu
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Cucrema KanuOpOBKH @
MHUKpPO(POHOB j H ifim '

tuma 9721 ' 1 -
(Crienuanu3upoBaHHbIN Q\

MPOJYKT) —

Oo6nacTy UCTIOIB30BAHUS

o KaimbOpoBKa H3MEPUTEIHHBIX MUKPO(OHOB B YACTHBIX M TOCYIaPCTBEHHBIX
METPOJIOTHYECKUX JTa00opaTOPHSIX

e Kamnbposka mukpodonos (coorBercTBytonux IEC 61094-4, -1 u apyTrux), OCHAIEHHBIX
MPeyCUIINTENSIMHA WU 0€3 HUX

e KammbOpoBka MoBepXHOCTHBIX MUKpOohoHOB Kommannu B&K (Briiel & Kjer)

Bo3moxnocTtu

o KaiuOpoBKa 4yBCTBUTEIBHOCTH C UCIOJIb30BaHNEM 3TaloHHOTO MUKpodoHa (IEC 61094-5)

e KanuOpoBKka 4yBCTBUTEIBHOCTH Ha XOJIOCTOM XO/Y U MO Harpy3Ko# (TO eCTb,
YYBCTBUTEIBHOCTH C PEYCHUIIUTEIIEM )

e KanubpoBKa 4aCTOTHON XapaKTEPUCTUKH C UCIOJIB30BAHUEM JIEKTPOCTATUYECKOTO
aktyaropa (IEC 61094-6)

e llcnonb30BaHNE YaCTOTHBIX XapaKTEPUCTUK B CBOOOTHOM MPOCTPAHCTBE U B AU Py3HOM
1oJie ¢ IPUMEHEHNEM KPUBBIX KOPPEKIIUU

e licnonp3oBaHuE KPUBBIX KOPPEKIIUH, IPUIIaraeMbIX K MUKpodoHam komnanuu B&K

e Jluanason yactot oT 20 'y 1o 25 xI'n mim 1o 100 kI'11, B 3aBUCHMOCTH OT BEPCHH CUCTEMBI
PULSE

e Bri6op mara 4acToThl (TpeThOKTaBHBIN WK 1/12 okTaBbI)

e BEINOTHEHNE YaCTOTHO-CEICKTUBHBIX (¢ pumpTpanueit nryma) m3mepenuit SSR
(XapaKkTepUCTHK MPH CTAL[HOHAPHBIX CUTHAJIAX)

e lI3mepenust 63 MCIIOIB30BAHMS CIIEIHATBHBIX KaTHOPOBOUHBIX aKyCTHUECKHX KaMep

BricTphle aBTOMATU3MPOBAHHBIE U3MEPEHUS, BHIBOJ] HA [I€YaTh IOBEPOUYHOr0 cepTUUKATA

(macriopra) u 9KCopT JaHHBIX B opmare Microsoft Excel

[Tonpo6HbIe HHCTPYKIMHU AJIS OIlepaTopa

[MonpobHoe onrcanue MOBEPKU U 0OCTY>KUBAHHS CUCTEMBI

Cucrema KOMIUIEKTYETCs IEPEUYHEM COCTABIISIFOIIMX OOIIEeH NOrPEIHOCTH KalTuOpOBKU

TumnoBasi mOrpenrHoCTh KAIMOPOBKH YyBCTBUTEIIEHOCTH OHOAIOMMOBBIX M MOJTY TIOHMOBBIX

MukpodonoB coctasisieT ot 0,07 nb no 0,1 ab (k=2)

e (OOHOBNEHHE apaMeTPOB YyBCTBUTENLHOCTH B TEDS (BCcTpoeHHOI 35eKTpoHHON Tabnuie
XapaKTEPUCTUK JATUHKA)

o Kowmmnanus B&K obecnieunBaer xpaHeHue pe3epBHBIX KOMUNA CEPTUPHUKATOB M TEXHUYECKYIO
HOJ/IEP’KKY CHUCTEMBI, a IO 3alIPOCY TaKKe BO3MOXHBI YCTAHOBKA CHCTEMBI U MIOATOTOBKA
00CITy’>KHBAIOIIETO €€ MepcoHalia

Cucrema tuna 9721 obiiero Ha3HaYeHUS IpeIHA3HAYCHA 17151 KaTMOPOBKH MUKpOo(hoHOB. OHa
MOCTPOEHA Ha OCHOBE 000PY0BaHUS CUCTEMbl MHOTOKAaHAJILHOTO aHaimu3aTopa tumna 3560
komrmannu B&K ¢ ToproeeiMm HazBanuem PULSE, ncons3yeMoit 1t co3manusi pa3sHOOOpa3HbIX
JPYTUX CUCTEM KaTMOPOBKU U3MEpPUTEINICH 3BYKOBOTO JaBJICHUS 1 BUOparun komnannu B&K.

Bruel & Kjaer -
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Takum oOpaszom, ¢ ucnosab3oBaHueM eauHcTBeHHOro 010ka PULSE Bo3MokHa kanuOpoBka
MHUKpPO(OHOB, KaTMOPaTOPOB 3BYKOBOTO JlaBieHus (Tuna 7794), namepureneid ypoBHs
3BYKOBOIo AaBieHus (tuna 3630), akcenepomeTpos (Tuna 3629), a TakxKe BbIITOJHEHUE
JIOMOJTHUTENbHBIX (PYHKIMN KaTMOPOBKU MUKPO(POHOB, HAIpUMEp, U3MEPEHHsI TMHEHHOCTH B
TuHamudeckoM auarmas3one (94 nb — 174 nb) wim kaauOpOBKH OTHOCHTEIBHBIX (Pa30BBIX
XapaKTePUCTHK.

Cucrema mo3BoJIsIeT KaTHOPOBaTh OOJIBIIOE KOJIMYECTBO PA3IMYHBIX TUIOB MUKpO(hoHOB. OHa
OTHOCHUTCS K TaK Ha3bIBA€MbIM BTOPUYHBIM CUCTEMaM KaJIMOPOBKH, C HCIIOJIb30BAaHUEM KOTOPBIX
U3MEPEHUS BBIMOJIHAIOTCS OBICTPO, HO JUI Hee HEOOXOAUM I10 KpaliHel Mepe OANH STaJIOHHBIN
CTaHJApTHBIA MUKPO(OH, KaTMOPOBAaHHBIN C UCIOIB30BAHUEM JIPYTOM CHUCTEMBI, KaK MpaBuiIo,
JUTSL ATOTO MCIIONIB3YETCsl IEpBUYHAS ccTeMa KanOpoBkH. [lepBruHast kanmuOpoBka MUKpo(doHa,
KOTOpasi MOXKET OBITh BBIOJIHEHA 17151 MUKpodoHa komnanuu B&K tuna 9699, B obuiem ciaydae
BbINOIHsEeTCS] HaloHaIbHBIMU METPOJIOTUYECKUMH LIEHTPaMH U IPOYUMHU J1TA00PaTOPHUSIMH,
001aJatoIMMU IEPBUYHBIMU 3TaJIOHAMH.

KanunOpoBKka 4yBCTBUTEJIbHOCTH U YACTOTHOM XapAKTEPUCTHKH

PaccmaTpuBaemas cucrema rmo3BossieT KaaruOpoBaTh 3TAIOHHBIC H3MEPUTEIBHBIC U
n1abopaTopHbIe MUKPO(OHBI HCIIOIIB3yEeMbIX MOJIENICH 1 MapOK, BKJIFOYAsi COOTBETCTBYIOIIHE
crangaptam [EC 61094-4 (pabouue stanonsl) u 61094-1 (mabopatopHslie 3Tanonsl). Taxoke
BO3MOXKHA KaTMOpPOBKa MUKPO(OHOB C HECTAHJAPTHBIMHU pa3MepaMu, HO JUISI HUX MOTYT
HOTPeOOBATHCS IOTIOTHUTENLHBIE HECTAaHIAPTHBIE MEXaHMYECKHE TIPHUHAIC)KHOCTH.

UyBCTBUTETHHOCTH KATHOPYEeMOTo MUKPO(hOHA U3MEPSETCS 110 CPAaBHEHHUIO C
YyBCTBUTEIHHOCTBIO 3TAJIOHHOI'O0 MUKPO(OHA, SBJSIOIET0Cs IPUHAIIEKHOCTIO cucTeMbl. Ha
3TH JIBa MUKPO(OHA B aKTUBHOI aKyCTHYECKON Kamepe, CoAeprKalleld BCTPOSHHBIH HCTOYHUK
3BYKOBOTO JIaBJICHUsI, BO3JICHCTBYET OJJMHAKOBOE 3BYKOBOE JlaBiieHHe. B o0miem ciryuae
YyBCTBUTEIBHOCTh HA XOJIOCTOM XOJy U3MEPSETCS C UCIOIb30BAHUEM METO/1a 3aMELIAIOILETr0
HanpspkeHus (onucanHoro B IEC61094-1), Ho Takke MOXKeET ObITh U3MEPEHA YyBCTBUTEIBHOCTD
MHUKpO(OHA, OCHAILIEHHOTO NpeaycuianTenaeM. M3amepenue MokeT ObITh BBIITOJHEHO Ha 4YacTOTe
250 I'm mam 1000 I'm.

W3mepeHHoe 3HaYeHrEe YyBCTBUTEIBHOCTU ACHCTBUTEIBHO NP YCIOBUSAX OKPY>KaIOIIEH Cpebl,
NEICTBOBABILIKX BO BpEMs U3MEPEHMsI, Ha3bIBAEMBIX YCIOBUAMU U3Mepenus. Koppekuus
U3MEPEHHOT0 3HAUEHUS BBIMIOJIHICTCS C YUETOM BIMSHUSA AABICHHUS U TEMIIEPATYPhI CPEIbl,
OKpPY’KaroIIeH dTaJoHHBI MUKpO(DOoH. CHcTeMa TaKKe MO3BOJISIET BBIYUCITUTh
YyBCTBUTEJIBHOCTb B ATAIIOHHBIX ycinoBuAX usmepenus (101,325 xlla u 23 °C), ecnu nus
KammOpyeMoro MUKpo(oHa u3BeCTHHI KOA(D(UIIMEHTHI BIUSHUS TaBICHUS U TeMreparypbl. s
MUKpo¢poHOB KoMnannu B&K Takue xapakTepuCcTUKU U3BECTHBI, HO JUISI MUKPO(OHOB BCEX
MPOYHMX TOPTOBBIX MAPOK OHU MOTYT OKa3aThCsl HEJOCTYTHBIMH.

YacToTHas XapaKTEpPUCTUKA U3MEPSETCS C MUCIIOJIb30BAHHEM AIIEKTPOCTATUYECKOTO aKTyaTopa
(IEC 61094-6). llupoko MCTIOIB3YEMBIH JIEKTPOAKYCTHUECKHI MPeoOpa3oBaTeIh TAKOTO THIIA
MO3BOJISIET CO3/1aBaTh MOCTOSIHHOE 3BYKOBOE JJaBJIeHHE HA MeMOpaHe MUKpO(OHa B 0YE€Hb
HIMPOKOM JTMana3oHe 4yacToT. M3MepeHue ¢ uCIoab30BaHUEM aKTyaTopa SBISETCS
OTHOCHUTEJIEHBIM U3MEpEeHUEeM. Pe3ybTaTbl HOpMANIU3YIOTCS JUISl YACTOThI U3MEPEHHUS
YyBCTBUTEIBHOCTH (3TamoHHOU 4acToThl) 250 'ty mmm 1000 ', st mosmydeHust 4acTOTHOM
XapaKTePUCTHKH HEOOXOAMMOT0 TUIIA B 3aBUCUMOCTH OT TUIIA U Ha3HAUYEHUSI MUKpO(]OHa,
BO3MO>KHO MCIIOJIb30BaHUE KPUBBIX KOPPEKIIUH JIJIsl CBOOOTHOTO MPOCTPAHCTBA UITU
muddysHoro nosst. OCHOBHBIE U3TOTOBUTEIN MUKPO(OHOB HOPMHUPYIOT TaKUE KPUBBIE
KOPPEKILIUH Ui pa3IMYHbIX TUIIOB I0JIeH 3BYKOBOTO J1aBlieHus. B paccMaTpuBaemoii cucreme
XpaHATCA JaHHBIE COOTBETCTBYIOIIUX KPUBBIX KOPPEKIIUH [IE MUKPO(OHOB KommnaHnn B&K.

Hanrms, Hapywm, tenedon: +45 45 800 500
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[Tosry 1r0iIMOBBII 1TaOOpPaTOPHBIN CTaHIAPTHBII

mukpo¢oH tuna 4180 komnanuu B&K (cnesa).
st paboThl cucTeMbl HEOOXOUM 0 KpaitHei
Mepe OJIMH TaKOW MUKPO(OH, BHITOTHSIOIINI
(YHKIMU 3TaTOHHOTO CTaHIAPTHOTO
MHUKpO(OHA. DTOT 3TAJIOH CIETYET
NePUOTUYECKU KaTHOpOBaTh B APYTOi CUCTEME
WIN B J1aOOpaTOpUH, KaK MPaBUIIO, B
HanmoHamsHOM METPOJIOTHYECKOM IIEHTPE.
HacrosTensHO peKOMEHIyeTCsl XpaHUTh 110
KpaiiHeN Mepe eIle OAUH JOTOJHUTEIbHBIN
CTaHJApTHBIN MUKPO(OH, 3TO O3BOJISIET
MIPEOTBPATUTH MPOCTON CHCTEMBI BO BPEMSI

KaJ'II/I6pOBKI/I, BBITIOJIHSAEMOM NEpUoOaANYCCKU UIIN
II0CJIC CJ'Iy‘-IElfIHOFO IMOBPCIKACHHA 3TaJIOHA.

JoxkymeHTanus

DIIEKTPOCTATUUECKU I
aKTyaTop ULt
KaJIMOPOBKHU
OJIHOIFOMMOBBIX
MUKPO(OHOB (CBEPXY)

IIpu pabote cucTemMbl Ha FKpaHe AUCIUIES OTOOPaXKAIOTCSI HHCTPYKIMU JIsl €€ OIeparopa;
CUCTEMa KOMILJIEKTYETCS OOIIMPHBIM PYKOBOJICTBOM MOJIb30BATENSI CUCTEMBI C ONMCAHUEM
npuOOpPOB, UX YAaCTEH U MPUHLUUIIOB padoThI. 11 HECKOIBKMX TUIIOB MUKPO(OHOB B HEM TaKXkKe
MPUBENIEHBI MOTPEIIHOCTH KATUOPOBKH U MEPEUHU COCTABISIOUINX OOIIEH MOrpenIHOCTH,
JeCTBUTENBHBIE TIPU TUIIOBBIX YCIOBUAX. DTa HHPOpMaLUs 0COOEHHO BakHA B CIydae, €Cliu
BJIaJIEJICI] CHCTEMBI XOUET IMOJIyYUTh aKKPEIUTAIUIO /ISl BHIOJTHEHUS KamnOpoBKu. OOrmast
HOrPEIIHOCTb 3aBUCUT OT TUIIA U pa3Mepa MUKPO(OHA; CMOTPUTE MPUMEPHI B TAOIMLIAX HUXKE.

Tunosas pacmMpeHHas
(k=2) morpemHocTts
U3MEpEHUS
YyBCTBUTEIHLHOCTH Ha
yactote 250 I'n

o ITonoBuna . Bocbmast gacte
Onun aroim . UYeTBepTh nroiMa o
IronMa IIorMa
0,08 -0,10 0,07-0,10 0,20 -10,25 0,40 - 0,50
nb nb nb nb

PacueTHas MOrpeIHOCTDb YaCcTOTHOM XAPAKTCPUCTHUKHU SJICKTPOCTATHYICCKOI'O aKTyaTOpa HE

MIPEBBIIIACT:
20 25 250 2,5 5 20 40 80 100
[Torpem- I'm I'm I'm ko kl'o Kl k' kl'11 k11 K[
Hocth (k=2) | 0,1 0,1 |Omnopn.| 0,1 0,1 0,12 0,2 0,20 0,25 0,30
nb nb YacT. b nb nb b nb nb

3ameuanue: Ecian xapakTepucTUKH B CBOOOIHOM MPOCTpPaHCTBE WK B U (y3HOM T0JIe
OTIPEIETISIOTCS Iy TeM 100aBIICHHS 3HAUCHHUS KOPPEKIMH K M3MEPEHHBIM XapaKTepHCTHKaM
aKTyaTopa, X pe3yJbTUPYIOLIast MOrPEUIHOCTh BO3PACTAET HA 3HAUEHHE MTOTPELIHOCTH
3HauYeHMS KOppeKin. Kak mpaBuio, mojiHas MorpenrHoCcTs OKa3bIBaeTCsl MPUOIM3UTENHHO B 1BA
pa3a 0oJIbIlIe OTPEIIHOCTH XapaKTEPUCTUKU aKTyaTopa.

[IporpammHOe oOecrieueHre CHCTEMBI TO3BOJISICT BHITOIHHUTH MIPOBEPKY YaCTOTHON
XapaKTePUCTHKH C BEACHHBIMU JIJIs1 K&KIOT0 THIIA MUKpodoHa nomyckamu. [IpoBepka MoxxeT
OBITH BBIMIOJTHEHA C TTOJIHBIMH JIOMYCKAaMH I C YMEHBIICHHBIMH JIOITYyCKaMH, YIUTHIBAIOIINMH
HOTPEIIHOCTb KaTHOPOBKH.

Bruel & Kjaer -
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[Tocne oxoHuaHus U3MEpeHUst cucTeMa no3BoisieT Mmoauduuuposats TEDS naTunkos,
cocroamx U3 Mukpodona u npenycunurens. TEDS pacmnppoBbiBaeTcs Kak "371eKTpOHHAS
TabJIHMIIa XapaKTEePUCTHK JaTuhKa" U MPEACTaBIACT COO0 HH(DOPMAINIO B TAMSITH, BCTPOCHHOM
B IIPEAyCUIINTENb COBPEMEHHBIX MUKPO(OHOB. B 3T0i mamMsATH XpaHATCS XapaKTepUCTUKH
earHOTO 0JI0Ka MUKpOo(doHa ¢ mpeaycwinTeaeM. DT1a nHOOpMANHS TPeTHA3HAYCHA JITIS
aBTOMATHUYECKOW MACHTU(PHUKAIMU JaTYMKa U HACTPOMKHU KaHalla U3MEPEHHsI, K KOTOPOMY
MOJKJTFOYEH JIaTYMK, TaKas MaMsATh OCOOCHHO I0JIe3HA B MHOTOKaHAJBHBIX cucTeMax. Crucrema
KanuOpoBKHU THMa 9721 1no3BoJisieT CKOPPEKTUPOBATh 3HAUCHNE UyBCTBUTEIBHOCTU U

COITy TCTBYOIIIUX JaHHBIX.

Cucrtema o0ecrieunBaeT aBTOMAaTHUECKOE CO3/1aHUE U BBIBOJ HA IeYaTh IOBEPOYHOIO
ceprudukara. B mo60e BpemMsi BO3MOKEH OUCK U BBIBOJI PE3YJIbTATOB KAIIMOPOBKH U3 0a3bl
JTAHHBIX CHCTeMbl. Pe3ybTaThl KaaMOpPOBKHM MOYKHO COXPAaHUTH B (ailiax aHaJIOTHYHO
XapaKTepUCTHKAM Ha KOMITaKT-TUCKaX B KOMILJIEKTE HOBBIX MUKpO(QOHOB Komnanuu B&K, stu
JTaHHbIE MOKHO AKCIOpPTHpOBaTh B popmare Microsoft Excel ans neransHoro ananusa.

CpeacrBa aBTOMaTHY€CKOr0 M3MEPEHHs YCJIOBHH OKPYKAIOLIeH cpeabl

B cucreme npenycMOTpeHbI CpeACcTBa aBTOMAaTHYECKOIO U3MEPEHMSI IaBICHUS, TEMIIEPATYPbl U
OTHOCHTEIIbHOW BIaKHOCTH OKpYyXaromei cpensl. [Ipn akTHBanum cOOTBETCTBYIOMIECH (DYyHKITHH,
cucrteMa OyJieT CUMTHIBATh (DaiIIbI ¢ 3aMIUCSIMH BIUSHUSA COOTBETCTBYIOIIUX ApaMEeTPOB

OKpY KaroIlel Cpesibl U UCI0JIb30BaTh XPAaHUMBIE B HUX 3HAUEHUS JJI1 BHECEHUS! HEOOXOIUMBIX
KOPPEKTUPOBOK. DTO 03HAYAET, YTO MOJIb30BATENb CUCTEMbI MOKET UCIIOJIb30BaTh CPEICTBA
M3MEPEHUI BHEIIHUX [1apaMeTPOB 10 CBOEMY YCMOTPEHHUIO; HEOOXOIUMO TOJIBKO OOHOBIISATh
COOTBETCTBYIOLIHUE (DAaliIbI B yCTAHOBJIEHHBIE CPOKH.

CpencrBa n3mepenus (pa3oBoii XapaKTepPUCTUHKHU € UCTOJIb30BAHHEM JJI€KTPOCTATHYECKOT 0
aKTyaTopa

KoHCTpyKIHS CHCTEMBI TTO3BOJISIET C UCTIOIB30BAHUEM JICKTPOCTATHUECKOTO aKTyaTopa
U3MEPATH HE TOJIBKO a0COIOTHBIC 3HAYCHHUS XaPAKTEPUCTHUK, HO TAKKe U (a30BbIC
XapaKTePUCTHKU MUKPO(OHA. DTH CpPeICTBA MO3BOJIIOT CPABHUBATH XaPAKTEPUCTUKH
MUKPO(OHOB C UCTIOJIb30BAaHUEM aKTyaTOpa, HO HE H3MEPATh a0COIOTHBIE (Da30BBIC
XapaKTePUCTHKH, TOCKOJIbKY TOTPEIIHOCTH TAKMX U3MEPEHH He ObLIN MPOAHAIN3UPOBAHBI U
JOKYMEHTHPOBAHBI.

OcHoBHasi KOMILVICKTAIUA CUCTEMBI (CMOTpI/ITe AOIMOJTHUTECJ/IbHBIC

MOJAPOOHOCTH B OTAEJbHOM CIIMCKE)

- Muorokananeabiii ananuzatop PULSE tuna 3560 (Bepcust 25 k' nmm 100 xI'1x)

- bnox ¢popmupoBarens HanpsKeHUH U1 anekTpocTaTudeckoro akryaropa (100 B mepem.
Toka, 800 B mocT. ToKa) 1 17151 aKTUBHOM aKyCTHYECKON KaMephl KaTHOPOBKU
4yBCTBUTENbHOCTH (25 B mepem. Toka)

- DIEeKTpOCTaTUYeCKHE aKTyaTOPHI sl MUKPO(OHOB ¢ pazMepaMu OJIMH U TIOJIOBUHA TI0HMa U
azanTtepsl 111 MUKpO(POHOB ¢ pazmepamu 1/4 u 1/8 mroiima

- AKycTHYECKHE KaMephl KAJIMOPOBKH YyBCTBUTEIBHOCTH MUKPO(POHOB C pa3MepaMH OJUH H
MOJIOBUHA JIf0MMa ¢ ajantepamu Jisi MUKpOo(hOHOB ¢ pazmepamu 1/4 u 1/8 mroiima

- JlabGopatopHuslii cTanmapTabi MuKpodoH Trma 4180 (1 y3em) — 3Ta’noH CUCTEMBI

- UsmepurensHsbiii Mukpodon tuna 4192 (1 ysen) — pabouuii 3Tanon

- Cepruduxat xkanubpoBku Mukpogona tuna 4180 B ['1aBHOM akycTHUECKOH 1abopaTopuun
Hanuu (DPLA)

- Tpenycumurenu (1/2 mroiima) Tuma 2673 ¢ yCTpOMCTBOM BBOJA 3aMEIIAIOIIETO HAPSIKECHUS
(2 y3na), ocHallleHHbIE afanTepaMu A1 MUKPOQOHOB C pazMepamu oauH, 1/4 u 1/8 aroitma

- Tpenycumurens tuna 2670 ¢ aganrepom Juist MEKpodoHA pazMepoM 1/8 mroiima
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- Croiikn mukpodoHa u akyctnaeckoit kamepsl UA1284 u WAO0852 ¢ ynpyrumu
¢ukcaTopamu

- Bce HeoOxonumble kabenu

- PykoBojacTBo monb3oBaresns, cofepikaliee onucaHue mporeayp KaluOpoBKU U TOBEPKH,
IPUHLIAIIOB PabOThI, a TAKXKE MEPEUHH COCTABJIAIOIINX MOIPELUTHOCTEN

- OnuuoHalIbHBIE YCIYT'H YCTAaHOBKHM Ha MECTE MCII0JIb30BaHMsI U TIOATOTOBKU KaJpOB

Kaan6poBouHbIi KOMIJIEKT

[Momy mrofiMOBEIi MUKPO(OH YCTaHOBIIEH IS
KaTMOPOBKU MOBEPX aKTUBHOM aKyCTHUECKOM
kamepbl kanmuopokrn WAO0817 u pabodero
3TaJIOHHOr0 MUKpo(doHa Thna 4192.
CrannapTHbI MUKPO(GOH U €TO0 MPEIy CHUITATEND
pacrosIoXKeHbI B aKyCTHUECKON KaMepe U B CTOMKE
akyctruueckoi kamepsl WAO0852 coOOTBETCTBEHHO.

Cucrema kanuOpoBku MukpodoHoB tumna 9721 na ocHose anaimzatopa PULSE,
CTOWKA aKyCTHYECKOW KaMephbl KATMOPOBKH YyBCTBUTEIHLHOCTH (CIIeBa)
¥ KOMITJIEKT 3JIEKTPOCTAaTHUECKOTO aKTyaTopa (CrpaBa).

Kommnanwus Briiel & Kjer, oxts16ps 2006 rona, EF
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