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Hacrosimme pekoMeHaauu moAroToBICHbI rpynnoil «OKTaBa-JIeKTPOHIU3ANHY.

OxkTaBa-JJIeKTPOHAM3ANH SABJISETCS BEAYIIMM POCCUMCKUM TMPOU3BOJUTEIIEM COBPEMEHHBIX
NPEIU3NOHHBIX CPEJICTB U3MEPEHHs 3BYyKa U BUOpaluu.

ITo Bompocam moctaBku mpubopoB ciemyer obdpamarses B Q00 «OkraBay (reHepaabHBIA JTH-
pekxtop B.B.bopierosckas).

ITo Bonpocam cepBucHoro oocnysxuBanus oopamaiitecb B OO0 «IIK® «llnppoBbie npudopb»
(renepanbhbiii qupektop F0.B.Kypunenko).

Enunble koHTakTHBIE TenedoHbl Ipynnbl « OKTaBa-JIeKTPOHAN3ZANHY:

ten./daxc: (495) 225-55-01 (MHOTOKaHAIBHBIN), 787-26-14, 617-49-90
e-mail: info@octava.info

BHMUMAHMUE:

Crnenyrolue npeanpusaTus He BXOAAT B rpyniy «OKTaBa-J1eKTPOHAN3ANH):

I'pynna «OxraBa-DneKTpoHAN3alH» MPUHUMAET HA TEXHUYECKOE OOCTY)KUBAHUE MPUOOPHI, TO-
CTaBJIeHHbIE 3TUMH opranuzauusmu 10 01.09.2007.
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BeedeHue

[ocnennue 15-20 net u3mMepuTenbHast TEXHUKa pa3BUBaeTcsi OypHbIMU Temnamu. CoBpeMeHHbIE
npudopa MOCTPOEHBI HA OCHOBE MHUKPOMPOIIECCOPHBIX TEXHOJOTUNH M MUPPOBOH 00pabOTKU CHT-
Hasa. JTO JaeT BO3MOXKHOCTb OJJHOBPEMEHHO U3MEPATH OOJIBIIOE KOJIUYECTBO MAapaMEeTpOB, B pe-
aJIbHOM BPEMEHH OCYILECTBJISATh YaCTOTHBIN aHallu3, MPOBOJUTH YCPEIHEHUE 3a JH000W HY KHBII
UHTEpBAJ U T.J.

B 2008 roxy B Poccuiickoii ®enepariii BBOIUTCS B IEHCTBHs HOBask CUCTEMa CTaHIAPTOB B 00-
JacTu BUOPOOE30MacHOCTH, TAPMOHU3UPOBAHHAS ¢ MEKIYHAPOIHBIMA HOPMAMHU.

Hacrosime pexkoMeH1auu aBisioTcs MpoJIoKEHUEM K PYKOBOJCTBY IO 3KCIUTyaTallud MpuOOpOB
OKTABA-101BM/110B u cocTtaBieHbl C y4eTOM HOBBIX TPEOOBaHHIA.

Bamm 3amedanus MOXXHO HampaBJsITh 1O ajapecy: 1o dakcy (095) 225-55-01 unu 1o 21eKTpOHHON
noute gkurilenko@octava.info.

OCHOBHbIe NOHATUA BUOpOMeTpumn

Bubpanueii Ha3zpiBaloT MexaHuueckue kosieOanus Tema. [IpocTteitmmii mpumep — MarepuaibHas
TOUKa, KOJIEOIIOMIasiCsl Ha MPYKUHKE.

Peanbnast BUOpupyomasi moBEpXHOCTh SBISETCS &

UYL OTE OB
COBOKYITHOCTBIO MIOJJOOHBIX TOYEK. el —y 3
JIJist XapaKTepUCTUKH KOJIeOaTeIbHBIX ABMKCHUN

(BuOparmii) HCHONB3YIOT OOBIUHBIC MEXaHHYe- A T ™

CKHE TIOHATHS: MEPEMEIIEHNE, CKOPOCTh M YCKO- Ewm " L

penre. B BUOpoMeTpHH WX Ha3bIBAIOT BUOpOIIE- Dot pp<moam
peMelieHne, BUOPOCKOPOCTh, BUOPOYCKOpPEHUE. Capmomro-s0e

JleficTByrOIIE CAHUTAPHBIE HOPMBI U TUTHEHUYE-
CKHE KPUTEPUH B KaUe€CTBE HOPMHUPYEMBIX BEJUYUH UCHOJB3YIOT BUOPOYCKOpPeHHe U BUOPOCKO-
POCTb.

Hogeie cranmapter (I'OCT 12.1.012-2004, I'OCT 31192.1-2004) B xauecTBe OCHOBHOW BEITMYUHBI
MPUHUMAIOT TOJILKO BUOPOYCKOpPEHHE.

BubpockopocTs 1 BUOPOYCKOpEHHE U3MEPSIIOTCS U HOPMUPYIOTCS B 00bIYHBIX eannHunax CU: m/c
u M/c’. OnHaKo u3-3a TOTO, YTO BUOpAIMsl MOXKET U3MEHATHCS B MPOIIeCcCe HAOMIOICHUS B COTHU U
TBICSIYM pa3, HE BCEr/ia yJI0OHO HCITOJIb30BAaTh OOBIUHBIC JIMHCHHBIC SIUHUIIBI H3MepeHui. [1oaTo-
My Hapsily ¢ HIMH Y9acTO HCIOJB3YIOT JIOTapU(PMUIECKIE BETUYHHBI: YPOBHU BUOPOYCKOPEHUS U
YPOBHHM BUOPOCKOPOCTH, BRIPAXKCHHBIC B JIeTMOeaX.

a(m/c?
YposeHnb BuGpoyckopenns: L, ,0b6 = 20 1g( (—,6))-

vim/c
Vposens Bubpockopocti: Ly, 05 = 20 lg( 5(><1()3)'

IIpu wu3MepeHusx BUOpalM Ha pabOYMX MecTaX BUOPAIMOHHBINA CHTHANl MPOITyCKaeTcs depes
crienyanbHble (UIBTPBI, KOTOPHIC BBIAEISAIOT YaCTOTHBIE OOJACTH, CYILECTBEHHBIE I OLECHKH
BUOPAIIMOHHOTO BO3JICHCTBUS HA YEIOBEUSCKUIN OPTaHU3M.

TpaauLMOHHO Ul 3TOTO UCHOJB3YIOTCA OKTaBHBIE U TPETbOKTaBHBIE (PUIIBTPHL, a TAaKXkKe KOPpEK-
TUPYIOIINE UIBTPHI.
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OxTaBo# Ha3bIBAIOT MOJIOCY YACTOT, Y KOTOPOM BEpXHUM MIpesies B 1Ba pa3a BhILLIE HUKHETO.

TpeTboKTaBOI Ha3bIBAIOT MOJIOCY YACTOT, Y KOTOPOM OTHOILIEHHWE BEPXHETO Mpefesia K HUKHEMY
paBHO 213,

CpenHereoMeTpuyeckoil 4acTOTOM OKTaBHOT'O WM TPETbOKTaBHOIO (PMIIBTpPA f,, HAa3bIBAIOT CPEl-
HEE F€OMETPUUECKOE BEPXHET0 M HUXKHETO IPEEIIOB:

f m f 6epxH f HUdICH

OKTaBHBIE M TPETHOKTABHBbIC (DMUIBTPHI, MPUMEHSIOUINECS NMPU U3MEPEHUSIX BUOpAIMU, JTOJIKHBI
cootBercTBOBaTh crangapram ['OCT 17168-82 u MOK 61260.

Koppektupyrouue GuiabTpbl, IpUMEHSIEMbIE B BUOPOMETPUH, ABISIOTCS KOMOWHAIMEH OJI0COBO-
ro U B3BemUBaromero GuibTpoB. [1o10coBO GUIBTP BBIACNISAECT U3 BUOPAIIMOHHOTO CUTHAJA WH-
TepecyIoUlyl0 001acTh YacTOT, a B3BEUIMBAIONINKN (UIBTP HAKIAABIBAET OMOJIHUTEIHLHOE B3BE-
[IMBAHKE: TAK YTO Pa3HbIE YACTOTHI BHOCSIT Pa3HBIA BKJAJ B UTOTOBOE CPEAHEKBAIPATUIHOE 3HA-
yeHue. Takas oOpaOoTKa Ha3bIBAETCA YaCTOTHOM KOppEKLHUEH, MolydaeMble B UTOT€ BETUUHUHBI —
KOPPEKTUPOBAHHBIMU 3HAYCHUSMH WM KOPPEKTHPOBAHHBIMU YPOBHSIMHU.
AmMmntygHo-4acToTHBIe XapakTtepuctuku (AUYX) dunberpoB mpudopa OKTABA-101BM mnpuse-
JIEHBI B PYKOBOJCTBE 1O 3KCIuTyaTanuu (cM. www.octava.info). AUX ¢punbTpoB, KOTOpbie IpuMe-
HSIOTCS TIPU U3MEPEHUH o011Iel Bubpamuu, nansl B [Ipmioxenun 1.

YTo Takoe obwan BMOpauma n Kak oHa HopMmupyeTca?

«O011eii» Ha3bIBAIOT BHOPAIMIO, TIEPEIAIONIYIOCS Yepe3 OMOPHBIC TTOBEPXHOCTH Ha TENO CHUASIIC-
IO WIIH CTOSIIEro yenoBeka ' . [lo-anrmuiicku obmas Bubparus 38y4uT kak “Whole body vibration”
— TO €CTh «BHOpalys Teia B IEeJIOM», U, Ha Halll B3IJIS, - 3TO JOCTATOYHO YAA4HOE OIpEe/IeIICHNE.
B cooTBeTcTBUM C AciicTByromuMu canuTapHbiME Hopmamu (CH 2.2.4/2.1.8.566-96) HopMupye-
MBIMH ITapaMeTpaMu 0011el BUOpaLuK SBISIOTCS CPEIHEKBAIPATHUHBIE 3HAYCHUST BUOPOCKOPOCTH
(v) u BuOpoyckopeHus (a) B OKTaBHBIX U 1/3-0KTaBHBIX mosiocax yactot B auanazone 0,8 ['m — 80
I'n mm ux norapudMudecKkie ypoBHH B JIelrOenax, a Takke KOPPEKTHPOBAaHHBIC CPEIHEKBAIpa-
THUYHBIC 3HAYECHUSI BUOPOCKOPOCTH U BUOPOYCKOPEHUS MM MX JIoTapu(hMUIECKHE YPOBHHU.

[IpenensHO MOMyCTUMBIC YPOBHH M 3HAYCHUS O0IIeH BHOpauu Ha pab0YnX MECTax yCTaHOBJICHBI
IUTst 8-4acOBOTO BO3JIEHCTBUS 3a cMeHY Ipu 40-4acoBoii paboueii Henene.

Ecnu pabodasi cMeHa uMeeT MHYI0 MPOAOKUTENBHOCTD (7iyen, %), TO TIPEACIBHO JOIMYCTUMBIE
3HAUEHUS U3MEHSIOTCS COTJIacHO (hopMmyie:

8y

a mny (T en )sM/Cz = 4y (8u)

CMEH

8u
L iy (TL‘MeH )7 aE = L mry (8”) + 10 lg( —)

CMeH

[lo MCTOYHMKY BO3HMKHOBEHHUS Pa3WYalOT OOIIYI0 TPAaHCHOPTHYIO BHUOpAIysi, TPaHCIIOPTHO-
TEXHOJIOTUYECKYI0, TEXHOJIOTHUECKYIO M OOIIyI0 BUOpPAIMIO B JKWJIBIX M OOIIECTBEHHBIX 3AaHUSIX
(onpenenenus cM. CH 2.2.4/2.1.8.566-96).

Hossle cranmapThl B 061acT BUOPOOE30MIaCHOCTH, OTHOCSIIUECS K 0011el BUOpaIiu:

I'OCT 12.1.012-2004. Bu6parmonnas 6ezomnacHocts. O0mmue TpeboBaHus

! Bn6pau1/m, nepeaaromasnacd Ha CTyYIIHH CUAAIICTO YCJIOBCKAa U Ha NPCAIICYbs, KOHTAKTUPYIOIUC C BI/I6pI/I-

PYOIIUMUA ITOBEPXHOCTAMHA pa60ln/1x CTOJIOB, OTHOCHUTCS K JIOKAJIbHOM.


http://www.octava.info/
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I'OCT 31191.1-2004 (MCO 2631-1). Bubpauus u ynap. M3mepenue oOrmield BUOpauy U OLeHKa
ee Bo3zercTBHs Ha denoBeka. Yacte 1. O0mme TpeboBaHusl.

I'OCT 31319-2006 (EH 14253). Bubpamus. M3mepenue oOrieii BUOpanuy 1 OleHKa ee BO3ICHCT-
BUs Ha yesoBeka. TpeboBaHuE K MPOBEACHHUIO U3MEPEHUN HA paboYnX MecTax.

I'OCT 31191.2-2004 (MCO 2631-2). Bubpauus u ynaap. M3mepenue oOmield BUOpayu U oLeHKa
ee Bo3JelicTBHs Ha yenoBeka. Yacts 2. BuOparust BHyTpH 31aHUH

I'OCT 31191.4-2006 (MCO 2631-4). Bubpauus u ynap. M3mepenue oOrmield BUOpayy U OLeHKa
ee BO3ZeicTBUS Ha yenoBeka. YacTs 4. PyKOBOACTBO 1O OLIEHKE BIMSHUS BUOpAIui Ha KOMGPOPT
MacCaKUPOB U OPUTAIBI PEIHCOBOTO TPAHCIIOPTHOTO CPEICTBA

I'OCT 31248-2004 (UCO 10056). Bubpanus. U3mepenne u ananu3 oOieil BUOpamiu, BO3AeMCT-
BYIOIIIE Ha MACCaKUPOB U OpUTaIy JKETE3HOAOPOKHOTO TPAHCIIOPTA.

HoBas cucrema CTaHJapTOB B obnactu BI/I6pO6630HaCHOCTI/I HE pacCMaTpuBacT BI/I6pOCKO—

POCTb B KaueCTBE HOPMHUPYEMOTO MapameTpa.

Kak npoeecmu oueHKy eo3delicmeusi obwel npouzeodcmeeHHOU aub-
pauuu npu6opom OKTABA-101BM?

OCHOBHbIe NpUHLUMNbI u3MepeHus obwen subpauymm no NrOCT 31191.1-2004

N3mepenne BuOpanmonHoit sxcrozunuu A(8) Ha pabodem mecte

Cnoco6 1. HenmpepbiBHOe wu3Mepe- Cnocod 2. M3mepenne mo OTaeIbHBIM
HHe B TeueHHe Bceil padoyeii cMeHbI onepauusimM

[ar 1 [lar 1. Pa30uth cmeHy Ha N omneparmi
W3meputh cpenHeKBaIpaTHYHOE BHO- WK paboymx HUKIOB

poyckopenue a,,; (I=x, y, z) 3a cMeHy

[Tar 2. OnpenenuTs TPOAOIKATEIEHOCT

[lar 2. Kak104 onepanuu 7;
PaccuuTarts 4, (8):

A4Q®)=ka,, |- ®) Illar 3. OmnpenenuTh cpeIHEKBaAPaTUYHOE BHO-

8u POYCKOpEHHE a,,;; I Kaxaou omepanuu (He-
CKOJIKO 3aMEpOB JIUTEIBHOCTRIO HE MEHee 3
MUH " 00IIeH JITUTEIBHOCTEIO HE MEeHee 15 MuH)

[Ilar 4. PaccumraTh CpeAHEKBaAPATHYHOE BHO-
poyckopenue a,,; (1=x, y, z) 3a cMeny

N

2
Za wl,iT;-
i=1

a,; = ©)
Iar 5. Paccuutate 4,(8)
T
4®) =k, [ (10)

8u
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Ha cxeme BBepXy mpeacTaBieHBI JBa CIOCOOBI OIEHKHM BHOPAIMOHHON SKCHO3UIMH 33 CMEHY.
Tepmun BubpannonHoi sxcnosuuu A(8) sBoautcs crangaprom 'OCT 31191.1-2004:

@ TA€ @, — CPETHEKBAAPATUYHOE 3HAUYCHNE BUOPOYCKOPEHHMSI 32 BCIO pabouyto
8y

cMmeHy B HanpasieHuu / (I=x, y, z). Ilpu k/=1 BuOpannoHHas SKCIO3UILUS B TOYHOCTH COBIAJAET C

paHee MPUHATHIM TMOHITHEM «3KBUBAJICHTHOE KOPPEKTHPOBAHHOE 3HAUYECHHE BUOPOYCKOPECHUS.

[ToaToMy mpu COMOCTaBICHHH PE3YyJIbTATOB C JCHCTBYIOIIMMH CaHUTapHbIMH HOpMmamu CH

2.2.4/2.1.8.566-96 noka cieayeT BHIOUpAaTh UMEHHO TaKue 3HaYeHUS KO3()PHUIIHEHTOB £;.

A@®)=ka

wl

Kak pasbnBaTtb cMeHy Ha onepauun?

HyHo oTmaBath cebe oT4eT B TOM, YTO pa3OueHHe pabodyero HS 1O ONepalysM C IeIbi0 Tociie-
JYIOILIEH OIIEHKH BUOPAIIMIOHHOTO BO3/ICHCTBHSI JOCTATOYHO YCIOBHO.

Hanpumep, camast TouHasi olleHKa BUOPALIMOHHOTO BO3AEWUCTBUS MOIYYHUTCS B TOM ClIydae, €CiH
IPOBOJIUTH U3MEPEHHE HEMPEPhIBHO B TeueHue Beell cmena (Cnocob 1). Toraa Best pabouas cmeHa
OyzeT kak Obl OJTHOM OOJIBIIION OrepaIuen.

Ho, koHe4YHO, Ha MPaKTUKE TaKas UjeallbHasl CUTYallUs PEIKO PeaTu3yeTCsl.

[IpeacraBum cebde, 4TO PaOOTHUK BCIO pabOUyI0 CMEHY HEMPEPHIBHO MOJBEPTacTCsl OJHOMY U TO-
My K€ BHUOpallMOHHOMY BO3AeHCTBUIO. OHO MOXET OBITh NMOCTOSHHBIM WJIM BapbHpPOBATHCS BO
BPEMEHH, HO €ro CTaTUCTUYECKUE MapaMeTpbl B TEUEHHE BCe cMeHbl Heu3MeHHbI. [Ipumep: ma-
IIMHUCT 10e31a. B 3aBUCMMOCTH OT CKOPOCTH JBHMXKEHHS, COCTOSHUS IIYTH, HAJIM4YUs CTPEIIOK,
TOPMOXXCHHH U T.II., BUOpAIsi, BO3ICHCTBYIONAs HA MAallIMHUCTA, U3MEHsIeTCs BO BpeMeHu. Ho 1o
CBOEH MPHPOJIE CTATUCTHUECKU OHA OJHA U Ta XK€ B T€UEHUE paboyero AHSA, U €CIIU Mbl yCPEIHUM
ee 3a HeCKOJIbKO MHUHYT, TO YBHIHMM, YTO 3TO CpeIHEe 3HAUCHHE MPEACTAaBUTEIHHO ISl BCEH cMe-
HbI, 1 HET HaJJOOHOCTH IPOBOJIUTH U3MEPEHHE BCE § UaCOB.

C npyroii CTOpPOHBI, €CIM Mbl OOBETUHUM B OJHY OINEPALUIO ACHCTBHS C CHIBHO OTIMYAIOIIEHCS
10 CBOEMY XapakTepy BUOpauuei, To HaM noTpedyeTcs 6ojee JUINTENbHOE BpeMs Ul IPOBEICHUS
u3MepeHuil (mpuaeTcs A0JblIe yCpeaHATs BUOpanuio!).

Crienuduika mpoBeACHUSsT U3MEPEHHI IS ONepalfii pa3HOTO BHUJAa PACCMOTPEHA B MOCIEAYIOMINX
paszenax.

YTo Takoe BUOpoaaTUMK, U KaK UM NOSb30BaTbLCA?

THumoBsIM AaTYUKOM, IPUMCHACMBIM IJIA CaHHTapHO-FI/IFHCHI/IqCCKOﬁ OLCHKU BI/I6paHI/II/I,
SABJIACTCS IMbE30aKCCIICPOMETP. HLG30&KC€J’IepOMCTpH MOTYT UMETH PA3JIMYHYKO KOHCTPYKIHIO.
Harnmeee BCCTO MPHUHIMIT UX HGI;'ICTBHSI MOKHO IPEACTABUTH HA MPUMEPEC KOMIIPECCHUOHHOT'O
THIIA.
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ICF younutent E‘
Harpyxennan

| OpvENHA

— CeHcM. Macca

—IIEE209MEMEHT

—(\cHoEBaHHE
IMnunewra

ITEe303TeKTPHY eCKHH aKCeIepoMeT

CelicMuyeckasi Macca KpenuTcs K OCHOBAaHUIO OCEBBIM OOJTOM, KOTOPBII MPHKUMAET KOJIBLEBYIO
npyXkuHy. Mex Iy Maccoil 1 OCHOBaHUEM BCTaBIISIETCA N1bE€303J1€MEHT. Korzia Ha HEro BO3aeicTBy-
€T CHJIA, HA €r0 MTOBEPXHOCTSAX IOSBIIACTCS MIEKTPUUECKUH 3apsii. MaTtepruanoB ¢ TAKUMHU CBOMCT-
BaMH OY€Hb MHOI'0, HO Hanbosee oOLENPUHATHIM sBisieTcst KBapll. CylecTBYIOT TaKXKe CUHTETH-
YecKHe KepaMHUYeCKHe Mbe30MaTepHabl, KOTOPbIE padOTalOT TOBOJBHO XOPOIIO, TPUYEM HaxKe
npu 6osiee BBICOKUX TeMIepaTypax, yeM Mo3BosieT KBapll. Eciu reMnepaTtypa nbe3osnieMeHTa no-
BBIIIIACTCS M JOCTHraeT Tak HaszbiBaeMou “‘remrmepaTypbl Kypbe”, TO €ro mbe303JeKTpUYEeCKUe
CBOMCTBA yTPAauUBAKOTCA. B 3TOM cilydae JaT4nMK CUUTACTCS HEUCIIPABHBIM U HE MOJJIC)KUT PEMOH-
Ty.

ITpu nepemelieHnn akcenepoMeTpa BBEpX WM BHU3, HA CEHCMUYECKYIO MAacCy BO3IECHCTBYET
CHJIa CO CTOPOHBI UyBCTBUTEIBHOIO 3JIEMEHTA. JTO €AMHCTBEHHAs CHUJIA, JEHCTBYIOIAs Ha Maccy,
II03TOMY OHa IIPONOPLUOHAJIbHA YCKOPEHHUIO MOCIEIHEN, KOTOPOE COBIAJAET C YCKOPEHUEM BCEH
cuctembl. Macca co cBoeil CTOPOHBI JABUT HA YyBCTBUTENIbHBIN 3JIEMEHT C TAKOM K€ 110 BEIMYNHE
(¥ IPOTHBOMOJIOKHOM MO HAIpaBlIeHHIO) CUION. Tak Kak 3apsii M HalpsDKEHUE Ha Mbe303JIeKTPU-
YECKOM 3JIEMEHTE NPSIMO MPONOPILHUOHATIbHBI BEIMUMHE 3TOM CHUJIBbI, B UTOI'€ MBI ITOJIyYUM Ha BBI-
XOZIe MIEKTPUUYECKUI CHUTHA, MPONOPLUOHANBHBIN yckopeHuto. IIbe30akcenepoMeTpbl 00aaal0T
Ype3BbIYAHO OOJIBIION JTHHEHHOCTHIO MO aAMIUIUTY/IE, IO3TOMY Yy HUX OYE€Hb OOJBIION JUHAMUYE-
cKnil nuana3oH. HukHUM npenen yCKOpeHus, KOTOPbI OHU MOTYT BOCIIPUHMMATh, ONPEAEIIAETCS
TOJIBKO 3JIEKTPUYECKUM LIYMOM 3JIEKTPOHHUKH, a BBICILIUE YPOBHHU OTPaHUUYEHBI TOJIBKO IPEIEIOM
paspyLIeHHs CaMOro MbE30JIEMEHTa. DTOT JUaNa3oH JOIyCTHUMBIX aMIUIMTYJ MOKET OXBAThIBATh
BOCceMb nopsiikoB, wiu 160 nb! Hukakoii apyroii 1aT4vk He CIOCOOEH Ha 3TO.

[Tpu npaBUIBLHOM 00CITYKMBAHUH, IIbE30AKCETIEPOMETP COXpaHIET CTAOMIBHOCTh B TEUEHHE
JUINTEIBHOIO BPEMEHHU. AKCEIEPOMETP MOXHO HMOBPEIUTH IBYMS CIIOCOOAMU: MOABEPTHYTH €ro
BO3ECUCTBUIO U30BITOUHON TEMIIEpaTyphl WK OPOCUTH €ro Ha TBEPAYIO NMOBEpXHOCTh. [locie ma-
JIEHUS 1aTYiKa Ha OETOHHBIH 10J1 UM HA CTaJIbHYIO Nany0y, €ro He00X0AMMO OBTOPHO IIOBEPUTH
U yOeUThCs, UTO NMbE30KPHUCTAII He TpecHyI. Jlaxke HeOobIas TpeLMHa PUBEIET K CHIYKEHUIO
YyBCTBUTEJIBLHOCTU U CUJIBHO MOBJIMSET HA PE30HAHC, 4, CIEI0BATEIbHO, M HA YaCTOTHBIN AMara-
30H JaTuuka B 1eiaoM. OOIUM MpaBUIIOM SIBISIETCS €XKErofHas MOBEpPKa aKCEJIEPOMETPOB B KOM-
TJICKTE ¢ BHOPOMETPOM.

YacToTHBIN JUaNa30H aKCEJIEPOMETPOB OUYEHb LIMPOK U MOXKET IPOCTUPATHCS AJI HEKOTO-
PBIX MOZIENIEN OT OUYEHb HU3KUX YaCTOT A0 JIECATKOB Kuiiorepl. BricokoyacToTHas XapaKTepuCTH-
Ka OrpaHUYEHA PE30HAHCHOM 4aCTOTOM CUCTEMBI CEMCMHUYECKAs Macca - be303JIeMeHT. 13-3a 3T0-
ro pe30HaHCa JIaTYMK BBIIACT OYEHb CHIIBHBIM MUK HANPSDKEHUS B OTBET HAa BO30YXKIEHHE Ha €ro
COOCTBEHHOM 4acToTe, KoTopas Uil HauOoJjiee paclpOCTPAHEHHBIX aKCEeIEePOMETPOB COCTABIISET
okono 30 kI'. CornacHo NMpUOIM3UTEIBHOMY MPABHITY, aKCEJIEPOMETP CUUTAETCS MPUMEHUMBIM
110 1/3 ero coOCTBEHHON YaCTOTHI.

Pe3onaHCHas yacToTa akceaepoMeTpa CHIIBHO 3aBUCUT OT CIOcO0a €ro KperuieHHs, pruueM
KPEIUICHNE Ha IIIWIbKE WX BUHTOM SBJIAECTCS HAWIyYILIUM.
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AxkcenepoMeTpsl, ucnois3dyembie ¢ BuoOpomerpoMm OKTABA-101BM, npuHamiexar K THITY
“IEPE (ICP)”, TO ecTh UMEIOT BCTPOCHHBIH MUKPOIPELyCUIUTENb. Takue akceaepoMeTpbl UMEIOT
HU3KOMMIICJIAHCHBIA BBIXOJl U MEHEE TOJBEPKEHbI IoMeXaM, a Takxke kadempHoMmy 3ddexty. Mx
YyBCTBUTEJIHHOCTH HE 3aBUCUT OT JJIUHBI KaOesl.

Ipu kpe"n°H"K akcesepoMeTpa Ha MaIlIMHE BAXKHO, YTOOBI MYyTh OT UCTOYHHMKA BUOPAIMH K Jat-
YUKy OB HEMIPEPHIBHBIM U KOPOTKUM HACTOJBKO, HACKOJIBKO 3TO BO3MOKHO (OCOOEHHO MpH H3-
MEpEHUH BHOPALIUl TOAIIUITHUKOB KQUEHUS ).

Hatunku AP2038, 317A41, AP2082 u AP2081 (nocneaHuii BCTPOEH B MOJY>KECTKUNA PE3MHOBBIN
muck OCT2011) sBASIOTCS TPEXKOMIIOHEHTHBIMH. TO €CTh BHYTPH HHX pa3MelIeHbl TPH 1yBCTBU-
TEJIbHBIX NIbE303JIEMEHTA, OPUEHTUPOBAHHBIE BO B3AMHOIEPIIEHIUKYJISIPHBIX
HampaBleHusX. brnarogaps 3TOMy TPEXKOMIIOHEHTHbBIE JaTYUKH MOTYT
OJTHOBPEMEHHO M3MEPSTh BUOPAIMIO B TPEX HANIPABICHHSIX.

Hatauxku AP98, AP2037, AP2031 sBusiorcs 1-KOMOOHEHTHBIMH, TO €CThb
U3MEPSIOT BHOPAIMIO TOJHKO B OJHOM HAINPABICHUH — & UMEHHO, B HAIIPABIICHUU TEPIICHINKY-
JSIPHOM IJIOCKOCTH OCHOBAHMSI.
AKcenepoMeTpsl YCTAaHABIMBAIOT TaKUM O0pa3oM, 4YTOOBI H3MEPSTh
BUOpAllMI0O B TOYKE KOHTAaKTa YeJIOBEUYECKOro Tela ¢ BUOpHUpYIOLIeH . ﬁ,
MOBEPXHOCThIO. Eciii B OJHOW M3MEPUTENBHOM TOYKE pacrojararor
HECKOJIbKO aKCeIepOMETPOB [IIsi M3MEpeHHs] BUOpaluu B pPa3HBIX
HATPABIICHUSAX, OTU AKCEIEPOMETPHI JOJDKHBI OBITh YCTAaHOBIICHBI KaK
MOKHO Ojmke ApyT K Apyry. BuOpaiuio u3mepsoT Ha MOBEPXHOCTH
CUJICHBS JUUISl CUJISIIETO YEeJIOBEKa U Ha IOy JIJIS CTOSIIETO U, IPU HEOOXOIUMOCTH, CUJISIIETO Ye-
JIOBEKA.
Ecnu mammua paboTaeT Ha HAKJIOHHOM TOBEPXHOCTH, OCh YYBCTBUTEIBHOCTH aKceIepoMeTpa
CJeyeT HAMpaBIATh B HAMPABICHUU OCH TeJla YEJIOBEKA, 4 HE B BEPTUKAJIbHOM WJIM FOPU30HTAIIb-
HOM HaIPaBJICHUSIX.

HN3mepeHusi Ha MOBEPXHOCTH CH/IEHbS

Bubpanuio u3mMepsioT Ha TMOBEPXHOCTH CHUIEHBS. B ciyuyae MSTKOW WM YNPYroil MOBEPXHOCTH
CUJICHBS CIIEAYET UCTOIb30BaTh NaTyuK B noiryxecTkom aucke (OCT-2011 uau 003P). B ciyuae
IJIOCKOTO JKECTKOTO CHJICHBS MOXKHO MCIOJIb30BaTh aatuuk 317A41, AP2038, AP2042 (AP2037,
AP98), xoTopslii ycraHaBnuBaeTcs Ha xecTkuil auck 0020T.

OObBIYHO Macchl omeparopa IOCTaTOYHO Uil (PUKCAUU
JMCKa Ha TOBEPXHOCTH CHJIEHbSl B LEISIX H3MEPEHHUs
BUOpalMU B 33JJaHHOM JIMaria3oHe 4yacToT. TeMm He MeHee,
JUIs 6ONbIIEH HAaJEKHOCTH TUCK MOXKET OBITh 3aKPEIJICH C
IOMOIIbI0  BCIOMOTATEIbHBIX  CPEACTB  (HampHUMep,
KJIESIIEH JICHTHI).

HN3mepeHus HA MOBEPXHOCTH OMOPHI JIsl HOT

Bubpanuio u3MepsroT Ha IMOBEPXHOCTH, KOTOpas Hambojee

YacTO CIIY>KUT OTOPOH UISl CTOSIIETO M, IPU HEOOXOJMMOCTH,

cumsamiero yenoBeka. Axcenepomerp (AP2038, 317A41, )
AP2042, AP98-100, AP2037-100) nomkeH OBITH >XECTKO
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yctanoBieH Ha miardopme 0030I1.

Touka n3mMepeHus: BUOpaluu J0HKHA OBITh PACTIONOXKEHA KaK MOYKHO OJIFbKe K 00JacTH KOHTaKTa
HOT C OIOPHOI MOBEPXHOCTHIO (MIJIS1 CTOSIIETO YeloBeKa — OOBIYHO B MpeJesiax OKPY>KHOCTH pa-
nuycoMm 100 MM, IEHTP KOTOPOM COBIIAJIAET C MEHTPOM 00JIACTH KOHTAKTA, JUIsl CUASIIECTO YEIOBe-
Ka — BIUIOTHYIO K CEpEAMHE CTYITHH).

Ecnu non mokpeIT yrnpyrum MaTepuanioM, akCeJIepoOMETP MOXKHO YCTAHOBUTH B IIEHTPE KECTKOM
METaJUINYECKOHN TuIacTHHbI (pazmepoM npubausutensHo 300x400 MM A7s CTOSIIETO YelloBeKa U
100x400 MM ISt KQXKI0M HOTH CHUJISIIIIETO YEJIOBEKA), HA KOTOPYIO BCTAeT WJIM OmUpaercs pado-
17178

Kpennenue axcenepomerpa K MOBEPXHOCTH OCYLIECTBIISIOT Pa3sHbBIMU CIIOCOOAMH, HampuUMeEp ¢
MOMOIIbI0 MOIIHOTO MarHuTa (Cujia MpUTSHKEHUS MoMkHa ObITh He MeHee 1 kH), kies, TOHKOM
JIBYCTOPOHHEH KJIESAILEH JIEHTBI U T.JI.

Kak HacTpouTb BUOpomMeTp ANnA uamepeHun oowen Bubpaunn?

Brxirouenue npubopa ocyuiectisercs yaep:kanuem kiauiu BKIJI/BBIKJI B Teuenue npumepHo
1 ¢. YToOBI BBHIKIIOUUTH IPUOOD, yAECPKUBANTE 3Ty KJIABULILY TakKe MpUMepHO lc.

[locne BKkIIOUEHUS, HAa HECKOJIBKO CEKyHJ Ha HWHAMKAaTrope mnoseisercss Haanuch «SELF
TESTING», a 3aTem Bbl yBUJIUTE OKHO C 3aCTaBKOW-TOTOTHUIIOM.

B mepBoii cTpoke moj 3acTaBKOW BbI BUIWTE BHIOPAHHBIM B JaHHBIA MOMEHT sI3BIK («Pycckuiiy,
«Englishy ...). Knapumamu NN Ber mosxere BhIOpaTh HysKHBIIL.

UyTh HIDKE BBIBOASTCS JaTa W BPEMsl, YCTAaHOBJICHHBIC B NMPHOOpE, a B TOCIEIHEH CTPOKE — Ha-
MpsDKEHUE Ha aKKyMYJISITOpHOU OaTapee.

Haxas xnasumry MEHIO, Bel nepeiinere B okHo « BbIBOP ITPUBOPA». B 3TOM OKHE BBI yBUINTE
BCE PEXHMMBI U3MEPEHUs, YCTAaHOBJICHHBIC B BamieM mpubope: Hampumep, «OO0mas BUOpaIws»,
«JlokanbpHas BuOpanus», 1 T.1. B Tpex nocineqHux cTpoKax 3TOro OKHa BBIBOJSATCS HOMEpa BEpCHid
BCTPOEHHOT'O NMPOTrpaMMHOI0 00€CIIEUEHHUS.

Knapumamu N Be1 BEIGUpaere HyxHYI0 ommuio («OGmasy, €ciIi Bbl XOTUTE MPOM3BOIUTH H3Me-
penus oOelt BuOpauun), a 3areM Haxxumaere MEHIO, u nepexonute B okHo «Hactpoiikay.
[Tocne BrmroueHUs mpubopa HeoOXoauMO BbDKAATH mpuMepHo 20-30 ¢, mpexae 4eMm 3amycKaTh
U3MEPEHUs WIN IPOU3BOIUTH KAIUOPOBKY. B TeueHne 3TOro BpeMeHu NPOUCXOIUT CTAaOMIU3AIIHS
BHYTPEHHUX IIETIeH mpudopa.

Hacrpoiika Budpomerpa

Boiinute B MeHI0 HacTpoiiku BuOpomeTpa, Haxas kinasuiry MEHIO. Ha nucruiee nmosiButces cie-
JYIOILEE MEHIO:

Hacrpoiika

Be3 npum. 1-51 onus MeHro (2-1 CTpOKa) MOKa3bIBA€T NPUMEYAHUE, CACIaHHOE

1: Wd | +0.0 K IPeAbIAYIIEMY U3MEPEHHUIO.

2: Wd | +0.0 B crnenyromux Tpex CTpokax IOKa3aHO, Kakhe ()UIBTPBI 4YaCTOTHOM

3: Wk | +0.0 KOppeKLUH OyAyT HOKa3aHbl B PEXHUME M3MEPEHHs IS KaxXI0ro

Crextp JIA KaHaJjla, a TaKKe KaJIMOPOBOYHbIE MOMPABKHU I KaXJI0r0 KaHaa.

Kanubposka B mecroif cTpoke BbIOMpaeTCd THUIl IPEACTABICHUS JaHHBIX

(Cnextp-a, Cnektp-Her, Tabnuma, 3-Komm).

USB BBIKJIL. Cnenyromas onnus — «KanuOpoBkay - O3BOJISET NEPEUTH B PEKUM

OUT 100k KaJTHUOPOBKH.

KoHTpact 8-51 cTpoka — akTUBUpPOBaHKE U AeaktuBupoBanue USB nopra

IMoaceeTka 9-1 cTpOKa — HACTPOMKA ITOPTA TEIEMETPHH.

06/01/05

04:00:52 1
5,0V
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B nocnenneit ctpoke 3T0ro OKHa BHIBOJAUTCS HAPSHKEHUE aKKyMYJISITOPOB

Knapuum 11U mo3sonsror nepememarsest o mento «Hactpoiika» BBepx U BHU3. UTOOB H3MEHHUT
3HAYCHHUE HYKHOH OIIMH, HEOOXOAMMO cHauana Beiaenuth ee (kasumm 1), Eciu omuus umeer
nepexitouaeMple 3HaueHus (Hamnpumep, «Cnektp HET»/ «Cnekrp da»/ «Tabauua») u 1.11.), TO
KJIaBUIIU < ¥ => OyayT IMOCIEeN0BATEIbHO LUKINYECKU MEPEeUCTHIBATh JOCTYIHbIE 3HAUYEHUS.
BhIOpaB HyXHOE 3HAYCHHE, [IEPEXOUTE K CiIeaykomeMy myHkTy Merto (knasumu 1),

Onuun «Ipumeuanuer, «lata», «BpeMs»» peaakTupyroTCcsi HHAYE (CM. Jajee).

Hactpoiika BubpomeTpa 11t u3MepeHui 0011eil BUOpAIi COCTOUT M3 CIEAYIOMINX [IaroB.

a) B menio «Bbi6op mpuéopay» Beinenute knasumamu N oo «O61ias BuGparums» 1 HaXMHUTE
KiaBuily «MeHto». Bel monagere B mokasaHHoe Bolle MeHI0 «Hactpoiika»

0) YcranoBure i KaHajoB 1, 2, 3 Hy)KHbIC THUITBl YaCTOTHON KOPpeKIuu. Eciu BBl ycTaHOBUIN
JaTYUK TaK, YTO 3TH KaHaJbl COOTBETCTBYIOT HampasieHusM X, Y, Z no CH 2.2.4/2.1.8.566-96,
TO HY>KHO BBIOpATh CICAYIONIYI0 KOMOMHAITHIO:

- U1 TpaHcHopTHOM BuOparun - X: Wd, Y: Wd, Z: Wk;

- I TPAHCTIOPTHO-TEXHOJIOTHYECKOM M TeXHOIOrn4Yeckoi Bubpamwmii - X: Wk, Y: Wk, Z: Wk.

- Ui BUOpalMu B KUJIBIX MOMEIICHUSAX U MOMELICHUAX OOLIECTBEHHBIX 3[JaHH, €CIH THIIOBas
11032 YeJIOBEKA MO0JT BO3ICUCTBUEM BUOpAIK He onpezeneHa: Wm (711 BcexX HarpaBIeHU )

YroObl M3MEHUTh KOppeKIuio B MeHI0 «HacTpoiikay, HyHO CHayana BBIJEIUTH COOTBETCTBYIO-
IIyIO CTPOKY MEHIO, a 3aT€M BbIOPATh HYKHbIH THUI KOPPEKLUH KIABUIICH =>.

B) Ecnu BbI enaeTe 0HOBPEMEHHO C KOPPEKTUPOBAHHBIMHM YPOBHSIMHM BUOPOYCKOPEHHs BHJIETh
cnexTp B 1/1- u 1/3-0kTaBHBIX TOJOCaX YacTOT, TO YCTaHOBUTE B 6-if cTpoke 3HaueHne «CITIEKTP
JA». B npotuBnom ciyuae: «CIIEKTP HET» unn «3-KOMII» (nocnennee mo3BojisieT BEIBOJUTH
Ha 9KpaH KOPPEKTUPOBAHHBIE YPOBHU BUOpAIMH IS TPEX OCeil OJHOBpEMEHHO). [t Toro, 4To05!
HOJY4YUTh TaONMUYHBINA (hopMaT MpPENCTAaBICHMS JAHHBIX, YCTAaHOBUTE B 3TOM CTpOKe 3HAa4YeHUE
«Tabmumay.

BHUMAHMUE: [lukoBbie ypoBHM BHOPOYCKOPEHHUS BBIBOISATCS Ha JKpaH TOIBKO B PEKUME
«CITIEKTP-HET».

r) [y co3nanus mpuMeydaHusi, KOTOPOE MOKET COXPAHATHCS B MAMATH BMECTE C U3MEPEHUEM, BbI-
nemute nepsyio omuio Merio «HACTPOMKAY (BTopas cTpoka CBEpXy) M IepeiiiuTe B PexuM
penakTupoBanus kinasuiied «/lA». Teneppb B 3TON CTpPOKE BBIAEIEH TOJIBKO NEpBbIN cuMBoil. Kita-
BHIIIN <==> IIepPEeMEIaioT Kypcop 1o CTpoke, a knasumy (1 mepeGuparor 10cTymHbIe CHMBOIIBI B
TOM MO3UIMHU, HA KOTOPOM HAaXOIUTCS Kypcop. Takum oOpa3oM, Bbl MOXKETE€ BBECTH HY KHbIN
tekcT. [locne BBoga moAaTBepauTe cAenaHHble n3MeHeHns kinasumei «{A». Kmasuma « MEHIO»
BO3BpAIAeT U3 PEKHUMa PEITaKTUPOBAHUS 0€3 COXpaHEHUS N3MEHEHUH.

J1s1 BBIXO4A U3 MEHIO «HACTPOMKAY» HakMHTE kiasuiry MEHIO.

KannbpoBka n npoBepka paboTtocnocobHoCTH

B pykoBoactse no skcruryatanuu BuOpomerpa OKTABA-101BM noapo6HO u3noxeHa mpoueay-
pa kanuOpoBku. [Ipy HanMUUKM MOPTATUBHOrO KaauOpaTropa MM BUOPOCTOJIAa MBI PEKOMEHIYEM
NPOBEPATH KaTHMOPOBKY MpuOOpa mepeia HayajJoM M3MEPEeHHH W rmociie uX okoHdanws. [Ipu ot-
CYTCTBHUHM KaluOparopa ciieyeT POBEPUTh IPABUIBHOCTh YCTAHOBKU YyBCTBUTEIBHOCTHU JAAaTYMKA
B mipudope (cM. pasznen « BHyTpeHHsIs1 KaTuOpoBKa» PyKOBOJICTBA IO SKCILTyaTallln), a 3aTeM yoe-
JIIUTHCS B pabOTOCITOCOOHOCTH TIpHbOpa.

Jl1s 3TOrO CHauana OLEHUTE YPOBEHb COOCTBEHHBIX IIyMOB BHOpoMeTpa. [lonoxure natyuk, npu-
COEJIMHEHHBIN K BUOPOMETPY, Ha MATKYI0 HEBUOPUPYIOIIYIO TOBEPXHOCTh (BaTa U T.II.). 3allyCTH-
Te n3Mepenus. [lokazanust BUOpoMeTpa JUisi KOPPEKTHPOBAHHOTO YpoBHS Wd IOIKHBI OBITH MTPH-
mepHo 65-70 nb. Eciu ypoBeHb cOOCTBEHHBIX ITyMOB oueHb Oonbiioi (90-100 nb u Beimie), To
cienyer o0patuTbes K uzrorosurento npudopa (OO0 «Lludpossie mpubdops», Ter. (495) 225-55-
01, info@octava.info)).
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3areM MOCTY4YHUTE CIIerKa 10 OCHOBAHMIO IaTUYMKA U YOEIUTECh, YTO BUOPOMETp pearupyeT Ha 3TO
BO30YXK/ICHHE.

Ovana3oH namepeHus

B otnuume ot mpenpimymux mozenei, suOpomerp OKTABA-101BM/110B ob6nagaer oueHb
00JbIINM JUHAMHUYECKUM auamnazoHoM: 120 nb. DTo no3BosnsieT npous3BOAUTh U3MEPEHUS ITPAKTH-
YECKHU JIF0OBIX BUI0B BUOpauuu 0e3 NepeKItoueHus yCUIeHusl.

Ecnmu, Tem He MeHee, Bama 3amada TpeOyeT MPOM3BECTH M3MEPEHHE BHOpAIWii, BBIXOIAMINX 3a
npesensl quana3oHa, ykazaHHoro B PykoBoJCTBe 10 3KCILTyaTallud BUOpPOMETpa, HE0OX0AUMO HC-
10JIb30BaTh JATUYMKH MOBBIIIEHHON WM MOHMKEHHOW YyBCTBUTEJIBHOCTH (B 3aBUCUMOCTHU OT 3a-
naun). [TogoOpaTh ONTUMAIBHBIA AATYMK MOXHO ¢ nomouibio cnenunanuctoB OO0 «Lludpossie
npubops (Ten. (495) 225-55-01, info@octava.info)

Emie HECKONBKO CIOB OTHOCHUTEIBHO MAaKCHUMAJIBHBIX H3MEPSAEMBIX YCKOPEHMM. MakcuMalbHbIE
npenensl U3MEPEHUH, YKa3aHHbIE B PYKOBOJCTBE IO IKCIUIyaTallMd, COOTBETCTBYIOT CHUHYCOM-

JaJIbHBIM CHUI'HaJIaM C HI/IK-(baKTOPOM \/? . I[J'IH CHUI'HAJIOB UHBIX THUIIOB HI/IK-(I)B_KTOP (OTHOH_IGHI/IG

IIMKOBOT'0 3HAYEHMsI K CPEIHEKBAIPATUYHOMY ), KaK IIPaBUJIO, OTIMYEH OT ~/2 . B taknx ClIyvasx
BEPXHUE MPEEIbl BCEX JUANla30HOB CMELIAIOTCS HA BEJINYUHY:

2
A, =201g (9%, rae k-nnk paxrop.
DTUM 00BACHAETCS TOT (PaKT, YTO TP CHUIBHBIX HMITYJbCHBIX BUOPALMAX MEperpy3ka MOKET Ha-
CTyNaTh JaXke B TEX CIOydasx, KOrJa cpeIHEeKBapaTUIHbIE 3HAYEHHS CYLIECTBEHHO HIKE BEPXHE-
IO HpejieNia H3MEPEHHH, YKa3aHHOTO B PyKOBOJICTBE I10 OKCILTyaTaluH.

B mopmaBmnstonieM OOJIBIIMHCTBE MPAKTHYECKHX CIy4YaeB MHUK-PaKTOp HEW3BeCTeH. Bbl MoxkeTe
MMPUMCPHO OLCHUTH BCIMYNHY CABUI'da BCPXHCTO MPCACIIa I/I3Mep€HI/II71 CPCAHCKBAAPATUYHBIX YPOB-
Hel BuOpaiuu o gopmyiie:

A, =306 — (P — Ly ,T)

3nech Pyr — TeKylMd NMUKOBBIA ypoBeHb (BbIBOauTCS B pexxume uuaukauuun CIIEKTP-HET),
Lcks r— cpeHEKBaIpaTUYHBIA YPOBEHb, /' — IOCTOSTHHAS preI[HeHI/ISIZ.

Kak npoBecTn namepeHue 3KBMBaJNIEHTHOrO YPOBHSA BUOpPOyCKOpeHus AnA
oTaenbHOW onepauun?

Ms1 pexomMeHIyeM GUKCHPOBAThH MMOKa3aHUs BHOPOMETpa JIIsl SKBUBAJICHTHBIX YPOBHEH BUOpAITHH.
(Lyks). Texymme cpeanexBanpatuunbie 3HaueHus: (CK3-10c umu 5 ¢) ynqoOHO MCHOIB30BaTh IS
OTIpe/ICIICHUS XapaKTepa BHOpaIIHH.

Jlnia xaxaon i-i onepanuyu HECKOIBKO 3aMEPOB 3KBUBAJICHTHOTO KOPPEKTHPOBAHHOTO ypPOB-
Hs (He 3a0ynpTe 3amycTUTh M3MepeHus 3a 45-50 ¢ 1o Hayvama odepenHOro HUKIa, u uepes 45 ¢
copocutsb pesynbrar kiaBuiied CbPOC, He octanaBnuBas usmepenuit!). Ecnu nmeercss Bo3mMoxk-
HOCTh HE MPOU3BOJUTH COPOC M3MEPEHHUI B MHTEPBAIAX MEXKIY BBIOOPKAMH, TO MOXKHO IPOCTO
MOCTETIEHHO HAKAIUIMBATh SKBUBAJIICHTHBIN ypoBeHb. TO ecTh, clleNaB OJUH 3aMep, HAXKHUMaeM Kila-
Bury CTOII. 3arem moxumaeMcs BO300OHOBIICHUs onepanuu, HaxumaeM kiaBuiry CTAPT u 1.1.
[IpoaomKUTENsHOCTh OTAENBHOTO 3aMepa JO0JKHA ObITh He MeHblle 3 MuH. OO0IIas mpoAoIKU-

2 BGpXHI/Ie Mnpeaciibl UBMEPCHUA MMUKOBBIX ypOBHeI\/’I HC 3aBUCAT OT HI/IK-(baKTOpa 1 OTIINYAarOTCsa OT BCJIIMYUH,

MIPUBEICHHBIX B PyKOBOJCTBE 10 SKCIUTyaTay BuOpomerpa Ha +31b.
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TEJILHOCThH 3aMEpOB JIOJDKHA OBITh HEe MeHee 15 muH. M3MepeHue MOKHO 3aBEpIIUTh, €CITU MOCIIE
OuYepeIHOTO 3aMepa SKBUBAJICHTHBINA ypOBEHb N3MeHUIcs MeHee ueM Ha 0,5 nb.

Ecnu onucaHHBIN BBILIE METOJ HAKOIJICHWSI SKBUBAJIEHTHOTO YPOBHSI HEBO3MOXEH, TO Clle-
AyeT (UKCHPOBaTh 3KBMBAJICHTHBIM YPOBEHb L. i M NPOJOJKUTEIBHOCTh I KaXIOro 3amepa
(T%>3 mun!), a 3aTeM paccunuTaTh SKBUBAJICHTHBIN YPOBEHb BCEH onepanuu no gpopmyie:

Z(IOL"”/IOT,()
L =101g| *
2T

9K8,0nepayuu
k

OO0mas mMpoIOJDKUTENTLHOCTh ONEPAIlM B T€UEHHE paboueld CMEHBI ONPEACNISCTCS C MOMOIIBIO
XPOHOMETpPa)Ka UM pacdera (MPUHLUIIBI ONPEAETICHUS MPOJOJDKUTEILHOCTH ONEpalui JaHbl B

I'OCT 31191.1-2004)

Ecmu MMPOAOIKUTEIIbHOCTD OII€pali B TCHCHUE CMCHBI HE IIPCBLIIIACT 3 MHWH, TO IJIA MMOJTYYCHHA
JOCTOBCPHOT'O pE3yJIbTaTa OHA MOXKCET OBITH MOBTOPCHA HUJIM CMOACIIMPOBAHA UCKYCCTBCHHO, TaK
YTOOBI IMOJIYYHUTH BO3MOXXHOCTB ITPOBECTU 3aMEP MPOAOTIKUTCIIbBHOCTBIO HC MCHEC 3 MUH.

Heckonbko 3amevaHun o BbiGOpe BpeMeHu ycpeaHeHusi (MHTerpupoBaHUs
3KBUBAIIeHTHOrO YPOBHSI)

JUis mony4yeHHs CTaTUCTHUYECKU JOCTOBEPHOTO pe3yJibTaTa KpailHe Ba)KHO MPaBUIBHO BBIOPATh
BpeMsl yCpEeIHEHUs (MHTETPUPOBaHUs) CUTHaia. BbIOOp BpeMeHW YCpEIHEHUs OINpenesercs, B
OCHOBHOM, JIByMsl (pakTopamu:

a) BpEMEHHOHN XapaKTepUCTUKON BUOpaIiu (MEAJICHHO MEHSIOIIASCS, UMITYJIbCHAS, TIOCTOSIHHAS U
T.I1.)

0) MUPUHON MOJOCH! MPOITYCKaHUS YaCTOTHOTO (DUIIBTpA.

Hanpumep, B cityyae MUPOKONOJIOCHON MEUIEHHO MEHSIOLIEHCs: BUOpAIlMi ¢ HOPMaJIbHBIM CTaTH-
CTHUYECKUM pacIpe/ielIeHueM, U3MEPSEeMOi C MOMOIIBIO MOJIOCOBOrO (pUIbTpa, CTAHIAPTHOE OT-
KJIOHEHHE MOKHO allpOKCUMUPOBATh (POPMYJIIOi:

4,34
7= Jpr (D)
rae B = mupuna nonocs! nponyckanus ¢puibtpa B repuax (I'm), a T — BpeMs ycpenHeHUs.
DTO 03HAYAET, YTO U3MEPSAEMOE TaKMM 00pa3oM 3HaueHue OyAeT ¢ BepoATHOCThIO 95,5% coBna-
JIaTh C HCTHHHBIM 3HAYEHHUEM £20° .
Takum 00pa3oM, eciiu Mbl XOTUM NPOBECTH U3MepeHHe B okTase 1 ' (B:2'1/ ’=0,7) ¢ morpemso-
ctbto 1,0 1b (6=0,5), To HaM noTpebyeTcst BpeMs yCpeJHEHUEe HE MEHbIIIE:

_(4,34)°
02

T =107 ,6¢

Eciu sxe MBI XOTHUM C TaKO# e MOTPEITHOCTHIO MPOBECTH H3MEPEHHSI KOPPEKTHPOBAHHOTO YPOBHS
¢ nomotbio ¢mibTpa Wy (mmu W), IIMpHHA TTOJIOCH IPOIycKaHus kKotoporo okosio 100 I'm, To

3 31ech UIET peub TONBKO O CIy4aifHO COCTABIISIFOIIEH MOTpelHOCTH u3MepeHuil. CyIlecTByeT TakkKe CHCTe-

MaTH4eCKasi TOTPEIIHOCTh, KOTOpasi B OCHOBHOM OOyCJIOBJIEHa METPOJIOTHUECKUMH XapaKTepUCTUKaMH BHOpoMeTpa
(OCHOBHAsI TIOTPEIIHOCTE U Jp.). B obmiem ciyuae npumenenus sudpomerpa OKTABA-101B cucrematiueckas mo-
IPELIHOCTh, KaK MpaBuiio, He npepbimaet 1,0 nb. O0as norpenHocTs U3MepeHHs paBHa

2 2
o =,/c +0

ooy oy cucm
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HaM notpedyercs Bpems ycpenHeHus okoio 1 ¢! Eciu ske Mbl OyieM MpOBOAUTH U3MEPEHUS TaKOM
BuOpanuu 10 ¢, TO MOrpenHocTb, 00yCIIOBIEHHAs! CIyYailHBIMM BapuallUsIMU BUOpPALMH, COCTaBUT
npumepso 0,3-0,4 nb!

B cooTBercTBUM ¢ MEXIyHapOAHBIMU CTaHJAPTaMH, Mbl PEKOMEHIyeM IPOBOJUTH MHTETPUPOBa-
HHUE MEIJICHHO MEHsolIeiics Bubpanuu B TeueHne He MeHee 3 MuH. Toraa ciy4aiiHoW omMOKoi
n3MepeHus koppektupopanHoro ypoBHs (Wk nmimu Wd) MoxkHO BoOOIIE mpeHeOpeys, a Mmorper-
HOCTh M3MepeHus: BuOpauuu B oktaBe 1 I'i (camblil «Tspkenbliny ciaydaid) He npeBbicuT 0,5 b
BEpPOSITHOCTHIO 95,5%.

Kak nepecuntatb BUOpOycKkopeHue B BAGPOCKOPOCTL ?

Bubpomerp OKTABA-101BM B kommuiekte ¢ BuOpomnpeodpazosatenem AP2038 obGecneunBaer
npsiMble U3MEpeHUil BUOpoyckopeHus. Eciiu monb30BaTenb KejlaeT ONpeleinTh YPOBHU BHOPO-
CKOpPOCTH, OH MOXKET CJIEJIaTh 3TO PACUYETHBIM METOJIOM, BOCIIOIB30BABIIUCH (POPMYIION:

Lu(f) = Lo(f) + 20 Ig(10/7) = Lo(f) + K(D.

3nech Ly(f) — ypoBeHb BuOpockopocT B 1b Ha yactote f, L,(f) — ypoBeHb BUOpoyckopenus B 1b
Ha yacrtote f, f—yactoTa B ['1I.

Hwxe npuBenena tabnuna s monpaBouHbix kKoddduunentoB K(f) mis okTaBHBIX M TPETHOKTAB-
HBIX 4acTOTHBIX (punbTpoB mpudopa OKTABA-101A

Yacrora, |[K(f), 1b Yactora, |K(f), 1b Yactora, |K(f), 1b
I I I'g

0.8 12.3 10 -9.8 125 -31.9
1 10.3 12.5 -11.8 160 -33.9
1.25 8.3 16 -13.8 200 -35.9
1.6 6.2 20 -15.8 250 -37.9
2 4.2 25 -17.8 315 -39.9
2.5 2.2 31.5 -19.8 400 -41.9
3.15 0.2 40 -21.8 500 -43.9
4 -1.8 50 -23.9 630 -45.9
5 -3.8 63 -25.9 800 -47.9
6.3 -5.8 80 -27.9 1000 -49.9
8 -7.8 100 -29.9 1250 -51.9

UYTO TOUYHee: paccunTbiBaTb KOPPEKTUPOBAHHbLIN YPOBEHb METOAOM CYMMMU-
poBaHMA NO OKTaBaM MMM NPOBOAUTbL €ro nNpsiMoe M3MepeHue KOPPeKTu-
pyowmmun unbtpamm Wd, Wk?

JleiicTByromue B JaHHBIH MOMEHT METOJNYECKUE PEKOMEHIALUN 110 pacyeTy KOPPEKTUPOBAHHBIX
3HaYeHUH BUOPOCKOPOCTH M BHOpOyCKOpeHus: cocTaBisuiuch 20-30 et Hazaj B AIOXY aHAJIOro-
BBIX CTpeJIOuHbIX NMpubopoB. Kak mpaBmiio, 3TH npuOOpbl UMeNM OKTaBHblE MM 1/3-OKTaBHbIE
(GUIBTPBI, HO HE UMeNH (QUIBTPOB CIIEIUATBHBIX BUOPAIMOHHBIX YaCTOTHBIX Koppekuuid. [Toato-
MY-TO CTapble METOJUKH MpeAaraiyu cHadajaa MpoBECTH U3MEpPEHHsI BUOpALlMU B OKTaBax, a 3aTeM
MOJIYYUTh KOPPEKTUPOBAHHBIE 3HAYCHUSI METOJIOM CYMMHUPOBAHHS C yUYETOM BECOBBIX K02 duiu-
CHTOB.

B name Bpemst HUPPOBBIX TEXHOJIOTMIM TaKONH METO[ SBJSETCS MOJIHBIM aHAXpOHU3MOM. B uem ero
HenocTaTku?
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1. OxraBHble (1 TeM Ooinee, 1/3-oxTaBHbIe) GUABTPHI B 00JACTH HU3KUX YACTOT MMEIOT MaJICHb-
Ky IIUPUHY MPOITYCKaHUIO, M, KaK Mbl BUAEH, B IPEABbIAYIIEM Haparpade, Ui MOy4eHus cTa-
TUCTHYECKH TPEJICTABUTEIBHOTO M3MEPEHUs] OHU TPEOYIOT B HECKOJIBKO pa3 OOJbIIe BPEMEHH,
4yeM MIMPOKOIOJIOCHbIE KoppekTupyroue ¢puibtpel Wk, Wd. Ecnu He obecrieuuts JOCTaTOYHO
JUTATENIHOW TIPOJODKUTENIEHOCTH M3MEPEHUs], CIlydailHble MOTPEUIHOCTH MOTYT JOCTHraTh He-
CKOJIBKHX JIerOen. A Mpu CyMMHPOBAaHHH IO OKTaBaM 3TH MOTPEITHOCTH CIOXKATCS, U OMIMOKa
OLICHKH KOPPEKTUPOBAHHOI'0 3Ha4EHUs Oy/eT ele OoblIe.

2. Ho naxe 04eHb AIUTENBHOE U3MEPEHHE HE CIIacaeT B TEX CIIydasx, KOTr/ia BUOPAMOHHBIN TPO-
Iecc BKIIOYAeT B ce0s MMIyYJIbChl M ynapbl. Korga mepexoHbple Mmporecchl (Takue Kak yAaphbl)
OYEHb KOPOTKH, OKTaBHBIC (PMIIBTPHI HACTO HE YCIIEBAIOT MPABUIBHO OTPadaTHIBATh U AAIOT 3aHH-
’KCHHBIE Pe3yJbTAThl (KaK ObI CTIIAXUBAIOT MUKH yAapoB). [109TOMYy KOppeKTHPOBaHHEII YPOBEHB,
pPacCUNTaHHBIN 110 OKTABHOMY CIIEKTPY, YaCTO OKAa3bIBACTCS 3aHIIKEH Ja)Ke MPHU JUTUTEIBHOM yC-
pEIHEHHH.

3. BecoBsie k03¢ huIHEeHTHI, TPUMEHSIEMBbIE Ui CYMMHUPOBaHHs, CAMH 110 ce0e OKPYTJICHBI C TOY-
HocThIO 710 1,0 1B, 9TO aBTOMaTHYeCKH BHOCHUT B pacdeT COOTBETCTBYIOIIYIO MOTPEIIHOCTb.

4. CyObeKTUBHBIN HO CYIECTBEHHBIH (DakTOp: TOUHbIE M3MEPEHUS B OKTaBaxX ¢ OJAMHAKOBOW CTa-
TUCTHYECKON JTOCTOBEPHOCTHIO BO BCEM CIIEKTpPE TPEOYIOT JOCTATOYHO BHICOKOW KBaNIH(UKALIUU
oT BuOpoMeTpucTa. HeOnbITHBINM YeIOBEK JETKO MOXKET OIIMOUTHCS Kak ¢ BHIOOPOM BPEMEHH yC-
peIHEeHMs, TaK U C BRIOOPOM JHama3oHa u3MepeHus. Hepenku ciryuau, Korja U3MepeHus cladbIx
BUOpanuii MpaKTHYECKH Ha HIDKHEM TIpeJiesie TUana3oHa U3MEpeHHid mpoOdopa 1 UMEIOT CHIIbHBIE
uckaxenusi. Koppexrupytronmme ¢unstpel Wk 1 Wd umerot B necsitku pa3 0ojiee MUPOKYIO HOJI0-
cy mpomyckanusi. [loaTomy, BO-TIEpBBIX, OHH TOpa3no ObICTpee YCTaHABIMBAIOTCA M IOKa3bIBAIO
NpaBUJIbHBIC 3HAYCHHS, & BO-BTOPBIX, OHU OXBATHIBAIOT 3HAYUTEIHHO OOJBbIIIE YHEPTUU BHOpALU-
OHHOT'O CHT'HaJIa, ¥ TI03TOMY 3HAYMTEIILHO MEHBIIIE MOJBEP)KEHBI ICKAKEHUSIM, B TEX CIIydasx, KO-
IJla yCTAaHOBJIEHO CJIMIIKOM CJ1ab0€ yCHUIIEHUE CUTHaIA.

CyMMupysi BCe BBILIECKa3aHHOE, Mbl HACTOATENILHO PEKOMEH]IYEM HCHOJb30BaTh ISl ONpeaesne-
HUSI KOPPEKTUPOBAHHBIX 3HAYEHHUI UCKIIIOUUTENBHO KoppekTupytouue Guibtpsl Wk u Wd.

Mpumepsbl
N3mepsiercss BuOpaiis Ha paboyeM MecTe BOAUTENSI MEXIYTOPOIHEro percoBOro aBToOyca.

[TonHast paboyasi CMEHa COCTaBIISIeT 6 YacOB M BKIIIOYACT B ce0sl MEpephIBbI, OCTAHOBKU HA OTHH
cBerodopa u T.1."

a) Ecnu BuOpanmio Ha CHIIEHbE IOJ] BOJUTENIEM M3MEPSIOT B TEUEHHE BCeil 6-yacoBoi paboueit

CMEHbI U B PE3yJIbTATe [ONyYai0T SKBHBATCHTHBI KOPPEKTHPOBAHHBI YPOBEHB L ¢ 64 | TO SKBH-

BaJICHTHBIN YPOBEHbB, TPUBEIACHHBIN K 8-4aCOBOMY BO3JICUCTBHIO (TO €CTh TO, YTO HYXKHO CpPaBHH-
BaTh C CAHUTAPHBIMU HOPMaMH), PACCUUTHIBAIOT 110 (popmyiie:

L =L +10 1g( &%)
8y -

ke ,8u ke ,6u

0) Bropoii crioco0: BBIACISAIOT B pabovyeM Mpoliecce BOIUTENST HECKOJIBKO COCTOSIHUM, B TCUCHUE
KOTOpBIX XapaKTepI/ICTI/IKI/I BI/I6paHI/II/I OCTAKTCA HpaKTI/I‘ICCKI/I HCU3MCHHBIMH (HaHpI/IMep, BO BperI
JIBUKCHHSI ¢ PEHCOBOM CKOPOCTBIO 10 IIIOCCE, BO BPEMS JBHIKCHHSI C HU3KOM CKOPOCTBIO IO TOPO-
ZIY) I[JISI KaXX101ro COCTOsAHUSA I HpOBOI[SIT I/I3M€p€HI/IH 3KBHUBAJICHTHOT'O ypOBHSI B TCUCHHUC HC MCHCC
3 MuH (L), @ TAKIKE ONMPEICIISIOT OOIIYI0 MPOAODKUTEIBHOCTh 3TOTO COCTOSHUS B TCUCHHE pa-
Oouell cMeHBI 1.

3aTreM pacCUMTHIBAIOT SKBUBAJICHTHBIN YPOBEHB 32 § 4acoB 1o ¢popmyIe:

L, s, =10 1g éz 7,10 “~ 0y

IIprmep B3sT 13 ctangapra EN 14253:2003
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Kak npoeecmu oueHKy enusiHuUsi obueli eubpayuu Ha KoMghopm 8 XKu-
JIOM noMeweHuuU usiu e nomMeuw,eHuUU obu,ecmeeHHo20 30aHusi ?

O6wume NpUHUMNLI

Onenky Bo3zaelicTBUs BHOpaIiK Ha cTeneHb koMmdopTa oduTaTeneil 31aHuil MPOBOIAT MyTEM
OTIpe/IcNICHUs] MAaKCUMAJIbHBIX CPETHEKBAIPATUIHBIX 3HAYCHUN BHOPOYCKOPEHHUsS. DTO OTIHYACT
JIAHHBIN TUII U3MEPEHHMH OT OIEHKH oOIel BHOpanuyu Ha pabounux MecTax, KOTopas HCXOAUT U3
BUOPAMOHHON YKCIIO3UINH 32 pa0OYIYI0 CMEHY .

Bubpanuio BHyTpY MOMEIICHUN MPEAMUCHIBAETCS U3MEPATh B TEX MECTaX, Iie €e KOPPEKTH-
pPOBaHHOE 3HAYCHHE MAKCHMAJILHO WJIM B CIEIUAIBHO OINPEACICHHBIX NI Iesieil 00cIe1oBaHus
MecTax. 3mMepeHust mpoBOAAT B TPEX B3aMMHO MEPIEHIUKYISIPHBIX HAMPABJICHUAX, KOTOPbIE COB-
[aJal0T C HAIIPABJIEHUSIMU OCEH X, Y, z uid crosiiero yeaoeka no 'OCT 31191.1-2004.

Ecnu TunuyHas mo3a uenoBeka Mpu BO3IEHCTBUU BUOpALIMK BHYTPH MOMEIICHUS HE Onpee-
JIeHa, TO JJIA BCEX HAINPaBJICHUIN MPUMEHSIOT 4YacTOTHYI0 Koppekuuio W,. Eciau mo3a onpeneneHa,
TO HUCIIOJIb3YIOT OCHOBHBIE YacToTHbIe Koppekiuu (W, W, unp.) mo 'OCT 31191.1-2004.

OneHky BHOpaIu CIeAyeT OCYIIECTBIATh MO0 Pe3ysibTaTaM 3aMepOB BUOPOYCOPCHHS B TOM
HaIlpaBJICHUH, TJIe OHO MAKCUMAJILHO.

Crangapt npejyraraeT Kiaccu(GuIMpoBaTh BUOPAIHIO B 3IaHUU TI0 BHJIaM UCTOYHHKOB:

- BUOpaIus OT ICTOYHUKOB MMOCTOSIHHOTO JA€UCTBUSA (IpUMEp — IPOMBIIUICHHBIN 00OBEKT)

- BUOpAIs OT HCTOYHUKOB PETYJISIPHO MMOBTOPSIOIIETOCS BO3ICHCTBUS (HAIpUMEp, BpeMs OT
BPEMEHH IMMPOE3KAIOIINE TPAHCIIOPTHBIE CPEJICTBA)

- BHOpaIys OT ICTOYHHKOB HETIOCTOSTHHOTO BO3/ICHCTBHS.

OcHoBHbIe TpeOOBaHUS K NpoBeeHnI0 n3Mepenuil copnagatot ¢ 'OCT 31191.1-2004.

- Cnabo MeHstoluecs: BUOpalMy OLIEHUBAIOTCA 0 CPEAHEKBAAPATUYHOMY 3HaUEHUIO BUOPOYCKO-
penns’ a,;

MTVV
- CUJIbHO U3MEHSIONIMeCs] BUOpAIH OLIEHUBAETCS 110 TapaMeTpy MTVV®, ecrnt ———— > 1,5

a

w

NpoBeaeHue 3amepa

Uucno u3MepeHnid U UX JJIUTENbHOCTh BEIOMPAIOT TaKUM 00pa3oM, 4TOObI 0OECIEUNTh MOTyUYEeHUE
KOPPEKTUPOBAHHOW BUOpAIMK, PEACTaBUTEIBHOMN /711 BCEro mpoliecca.

Ecim BubOparus cnabo u3mMeHICTCS (Lews-1e.max — Lo < 3,5 1B) poBenTe HECKOIBKO 3aMEPOB 3K-
BUBAJIEHTHOI'O YPOBHSI BUOPOYCKOpPEHMs (IIPOJOKUTENBLHOCTh OJTHOTO 3aMepa HE MEeHee 3 MUuH,
oOl1ee YnciIo 3aMepoB — HE MEHee 5) U BbIOEpUTE MaKCUMaIbHBIM.

JIIst IepeXOTHBIX MPONECCOB, TAE Lo 1e.max — Lowe > 3,5 1B (Hampumep, BHOpamusi OT TIPOe3Karo-
IIEr0 TPAHCHOPTA) MPOBOJIUTE 3aMepbl KOPPEKTUPOBAHHBIX CPEIHEKBAAPATHUYHBIX KOPPEKTHUPO-
BaHHBIX ypoBHel CK3-1c. Kaxaplil 3amep JOKEH OXBaThIBaTh BECh LIUKJ ACHCTBUS BUOpaLUU.
Pe3ynbpTatom OTHEIBHOIO 3aMepa SBIIAETCS MAKCUMAJIBHOE 3HAYCHHE KOPPEKTUPOBAHHOIO YPOBHS
CK3-1c. Pe3ynpTaToM HM3MepeHUsl B JaHHOW TOUKE SIBISIETCS MAKCHUMAJIbHBIM pe3ysibTaT MO BCEM
3aMepaM B JaHHOH TOYKE.

° B npubopax OKTABA-101B, 101BM u 110A (ommms 110_OB) 3Toii BeIHYHMHE COOTBETCTBYET SKBHBAJCHTHBIN
ypoBeHb BUOpoyckopeHus: Laks

B npubopax OKTABA-101B, 101BM u 110A (ommms 110_OB) 3Toii Benmumue cootsercTByeT yposerb CK3-1c-
MAKC)
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Ilpunoscenue 1. Xapakmepucmuku puiabmpos uacmomuuvlx Koppekuyuii npuoopa
OKTABA-101BM/110B ¢ pesxcume «Oowan sudpayusn»

3aryxanue punstpoB Wb, We, Wd, We, Wj, Wk, Wm, Fk, Fm (pexxum "OBILIIAS BUBPATLIVA")

YacTo- 3atyxanue, 1b Ho-
Ta, I'm | Wb We Wwd We Wj Wk | Wm Fk Fm | myck,
nb

0.5 -951 | -1.47 | -1.37 | -1.27 | -7.58 | -7.56 | -8.67 | -1.48 | -8.64 +2
0.63 -8.72 | -0.64 | -0.50 | -0.55 | -6.77 | -6.77 | -5.51 | -0.65 | -5.46
0.8 -839 | -0.25 | -0.08 | -0.52 | -6.42 | -6.44 | -3.09 | -0.27 | -3.01
1 -8.29 | -0.08 | 0.10 | -1.11 | -6.30 | -6.33 | -1.59 | -0.11 | -1.46
1.25 -826 | 0.00 | 0.06 | -2.29 | -6.28 | -6.29 | -0.85 | -0.04 | -0.64
1.6 -8.14 | 0.06 | -0.26 | -391 | -6.32 | -6.13 | -0.59 | -0.02 | -0.27
2 -7.60 0.1 | -1.00 -58 | -6.34 | -550| -0.61 | -0.01 | -0.11
2.5 -6.09 | 0.15 | -223 | -781 | -6.22 | -397 | -0.82 | 0.00 | -0.04
3.15 -3.54 | 0.19| -3.88 | -985 | -5.60 | -1.86 | -1.19 | 0.00 | -0.02
4 -1.06 | 0.21 | -5.78 |-11.89 | -4.08 | -0.31 | -1.74 | 0.00 | -0.01

5 022 | 0.11 | -7.78 |-13.93 | -1.99 | 033 | -2.50 | 0.00 | 0.00
6.3 046 | -0.23 | -9.83 |-1595 | -047 | 046 | -349 | 0.00 | 0.00
8 023 | -097 |-11.87 |-17.97 | 0.14 | 032 | -470 | 0.00 | 0.00

10 -0.22 -2.2 |-1391 |-1998 | 0.26 | -0.10 | -6.12 | 0.00 | 0.00
12.5 -0.87 | -3.84 |-15.93 |-21.99 | 0.22 | -0.93 | -7.71 0.00 | 0.00
16 -1.78 | -5.74 |-17.95 |-23.99 | 0.16 | -2.22 | -944 | 0.00 | 0.00
20 -2.99 | -7.75 |-19.97 |-26.00 | 0.10 | -3.91 |-11.25 | -0.01 | -0.01
25 -4.48 -9.8 1-21.98 [-28.01 0.06 | -5.84 |-13.14 | -0.02 | -0.02
31.5 -6.18 |-11.87 |-24.01 |[-30.04 | 0.00 | -7.89 [-15.09 | -0.04 | -0.04
40 -8.07 |-13.97 |-26.08 |-32.11 | -0.08 {-10.01 |-17.10 | -0.11 | -0.11
50 |[-10.12 |-16.15 |-28.24 |-34.26 | -0.25 |-12.21 |-19.23 | -0.27 | -0.27
63 |-12.44 |-18.55 |-30.62 |-36.64 | -0.63 |-14.62 |-21.58 | -0.64 | -0.64
80 |-15.22 |-21.37 |-33.43 |-39.46 | -1.45 |-17.47 |-24.38 | -1.46 | -1.46
100 |-18.75 |-24.94 |-36.99 |-43.01 | -3.01 |-21.04 |-27.93 | -3.01 | -3.01
125 |-23.19 [-29.39 |-41.43 |-47.46 | -545 |-25.50 |-32.37 | -5.46 | -5.46
160 |-28.36 |-34.57 |-46.62 |-52.64 | -8.64 |-30.69 |-37.55 | -8.64 | -8.64

I+
—

—

—

—

—

—

—

—

—

—

—

I+
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