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Beenenune

H3Mepenne YacTOTHBIX XapaKTEepPUCTUK OGBEKTA, TAKMX, KaK IOJBMIKHOCTb, YCKOPSIEMOCTb WIH
JAWHAMUYECKas! IIONATJIMBOCTD, IIPOBOAST, KaK MPaBWIO, B LIESAX PELICHUA CASNYIOIIMX 3a1ay:

- OLIEHKa peaxiuM oObeKTa Ha M3BECTHOE BXOOHOE BO3OYXIEHUE;

- oNpeleJeHUE MONANbHEIX XapaKTepUCTHK o0beKTa (hopM Mop, coOCTBEHHBIX YacTOT M Koaddn-
LMEHTOB AeMIIMUPOBaHUS);

- ONUCaH{e NUHAMUYECKOTO B3aMMOJAEHCTBHS COCTABHBIX YACTe KOHCTPYKIIUH;

- MPOBEPKA aeKBaTHOCTH MaTeMaTHYeCKHX MOJIeIel;

- oNpeAeleHHe THHAMUYECKUX CBOMCTB (KOMILIEKCHBIX MOIY/IEH YIIPYTOCTH) MaTepHaIoB.

Bce nonoxeHus HacTOSILLEro CTaHAApTa CIIPaBEIIMBbI U1 U3MEPEHHMIA 1000 YacTOTHOM xapakTe-
PUCTHKH (TIOXBIXKHOCTH, YCKOPSEMOCTH, IMHAMMYECKON IMOTATIMBOCTA U T.OI.), ONHAKO I IPOCTOTSHI
BE3MIE B TEKCTE HCIIONb30BAHO ITIOHATHE ITOOBHXHOCTH. it nmepexoia OT OAHOI YAaCTOTHOM XapaKTePHCTHKU
K ZpYroi 10CTaTOYHO IIPOH3BECTH COOTBETCTBYIOLUHE IIPEoOPa30BAHMUS TapaMEeTPOB IBUKEHHS, HAlpUMeEp
BUOPOYCKOPEHHUSA B BUGPOCKOPOCTD.

PacripocTtpaHeHre yIapHOTO MeTona BO3OYXIEHMSI KOHCTPYKLIMH NPH M3MEPEHUH IMOABHUXHOCTH
00YCJIOBJIEHO €ro MPOCTOTONM WM OTHOCHUTENbHO HU3KOH CTOMMOCTbIO peanu3auuvu. K HemocratkaM 3Toro
METOAa OTHOCHUTCS! CHJIBbHAS 3aBUCHUMOCTb €r0 TOYHOCTH OT XapaKTEPUCTHUK KOHCTPYKLMH U UCHBITATE)Ib-
Horo obopynoBaHusl. B HEKOTOpBIX Cily4yasix ¢ MOMOLUbIO JAHHOTO METONA BechbMa 3aTPyHHUTEIBHO WIH
Jaxe HEBO3MOXHO MOMYYUTb TOYHOCTb, JOCTUIAEMYIO C MOMOILUBIO HENPEPbIBHOTO BO3OYXACHUS MPHUCO-
¢AVHEeHHBIM BUOpoBo3OyauteneM. OAHAKO B psle ClIydaeB MpUMMEHEHHE YAAPHOTO MEeTOola BO30yXIeHHS
MOXET ObITh BECbMa MOJIE3HBIM.

To, 4To B AAaHHOM METOAE BO3OYIUTEND HE KPEMUTCS K KOHCTPYKUMH, MO3BOJAET MPOBOAWTD CEPUIO
U3MEpEeHU! MOABMKHOCTH, MOCHENOBATE/bHO BO30YXAas pa3iiMuHble TOUKM KOHCTPYKIMH U HU3MeEpsis
OTKJIMK B OOHOH (PMKCHPOBAaHHOM TOYKE M B OAHOM HampaBieHWUW. [Ipy BBIMOJHEHWH NPUHLMIIA
B3AMMHOCTH U JIMHEAHOCTH OTKJIMKA UCCIICAYEMOrO 00bEKTa TaK1ie U3MEPEHMSI SKBUBAIEHTHBI MOJTy4aeMbIM
NpyY BO3OYXAECHUU B TOI ke (PUKCUPOBAHHOH ToUKe M (PUKCMPOBAHHOM HANpaBJCHUM U MEPEMELICHHH
IaTyuxKa BUOpaLMU IT0 TOYKaM KOHCTPYKLUMHU. B psie ciny4aeB, ofHAaKo, GbIBaeT HEBO3MOXHO HAHECTH yaap
M0 KOHCTPYKIIMH B HEOOXOAUMOI TOUKE U XeJNaTeJbHOM HanpasiieHHH. Torna uenecoobpasHo UCIIO/b30-
BaTh yIapHoe Bo30yxaeHue B GUKCUPOBAHHOMN TOUKE M HAIIpaBAEHUH U NepeMEeIaTh MHOTOKOMITOHEHTHBII
JaTYMK BUGPAUVU IO KOHCTPYKLIMUH.

Crnenyer y4ecTb, YTO UCIOJB3OBAHUE MHOTOKOMIIOHEHTHOIO HaTyuMkKa B GHKCHPOBAHHON TOYKE He
MO3BOJISIET MOJYYUTh MHPOPMALMIO 00 OTKIIMKE IO Pa3HBIM HAIpaBJIeHUsIM B Opyroi Touke. Hanpumep,
[IpY MPOBEACHUY MOAAIBHBIX HCIbITAHUH, TIPM YCTAHOBKE M3MEPUTENBHOTIO Ipeodpa3zoBarelid B GUKCHpO-
BAHHOW TOYKE W IMPUMEHEHHWM YAApHOIro BO3OYXKACHHUSA B psLC TOYCK B OLHOM HAIMPABIACHUH MOXHO
MOJIYYUTb TOJIBKO OJHY COCTaBJISIOLIYIO MOJBI KOHCTPYKLIWH.

Ha ocHoBe HacToslllero craHmapTa MOTYT OBITh pa3paboTaHbl METOAWKHM BHIIOJHEHMS M3MepeHHUN
MEXaHMYECKOHN MOABIXHOCTU C MCITOJb30BAHMEM YAAPHOTO BO30OYXIEHUS IUII KOHKPETHBIX OOBEKTOB.
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MEXTOCYAAPCTERETHHEB H CTAHZIAIAPT

BuGpauns u ynap
DKCITEPUMEHTAJIBHOE OINPERETEHUE MEXAHUYECKOH ITOJIBVDKHOCTH
Yacts 5
H3mepenns, Hcno/um3yloIHe YAapHoe BO30YKAeHHe BO30YIHTeIeM, He NPHKPEIUIAEMBIM K KORCTPYKIHH

Vibration and shock. Experimental determination of mechanical mobility.
Part 5. Measurements using impact excitation with an exciter which is not attached to the structure

Jara sseaenns 2001—01—01

1 ObaacTh npuMeHeHAs

Hacrosumit cTaHmapT CJOyXUT OGIMM DYKOBOLCTBOM JUISI M3MEPEHMsl BXONHOM M TepexomHOH
MEXaHUYEeCKOM ITOABIKHOCTH M APYTHX YaCTOTHBIX XapaKTEPUCTHK (YCKOPSIeMOCTH, AUHAMUYECKOHN 1ojaT-
JIMBOCTH H T.I1.) KOHCTPYKLIM# ¢ ITOMOLIbIO BO30YKIeHHSI UMITYJIbCHOM CUJIOH, pa3sBuBaeMoil Bo3OyAUTENEM,
He TIPUKPETUIEHHBIM K UCITBITYeMOH KOHCTPYKLIMH.

Mertozbl BO3GYXIEHNS MMITYJIbCHBIM BO3ACHCTBHEM, TpeOyIOlne KPEIUIEHUS BO3OYRMTENS K KOH-
CTPYKLIMH, B TAaHHOM CTaHZAapTe HE paccMaTpyBalOTCA.

B HAcCTOSLUEM CTaHIAPTE PACCMATPMBAETCA TOJbKO 0OpaboTKa CHIHAIOB Ha OCHOBE JUCKPETHOIO
nipeobpasopanus @ypoe (AT1D). DTo HE HCKNIOYAET UCTIONB30BAHUA, IIPU HEOOXOAUMOCTH, APYTUX METONOB
aHajM3a.

Hacrogiuit ctaHaapT He paclpoCTpaHSETCs HA METONbI TIOJMYYeHHS KaUeCTBEHHbIX OLEHOK 06e3
NPOBEACHUS KATMOPOBKM W3MEPHUTENILHOTO TPaKTa B LEJSIX, HanpuMep, MOJAy4eHHs! MPHOIMKEHHBIX
3HAYEHUH cOOCTBEHHBIX YacTOT WIX GopM MoA.

2 HopmaTvBHBIE CCBHLIKH

B HacrosiiieM cTaHAapTe UCIOMB30BAHbl CCHUIKM HA CICAYIOLME CTaHAAPTHL:

TOCT UCO 5347-1—96 BuGpauus. Kanubposka naTunkoB Bubpaiuu v yaapa. Yacts 1. [lepsuuanas
BUOpalMOHHas KATMOpPOBKAa MeTOJAaMH Ja3epHOi uHTepdepoMeTpuu

T'OCT UCO 7626-1—94 BuOpanusa u yaap. DKCIEPAMEHTAIBHOE OMpPeAeeHUE MEXaHMYECKOi mo-
IBUXHOCTA. OCHOBHBIE TOJIOXKEHUS

I'OCT UCO 7626-2—94 Bubpauus u yaap. IKCHepUMeHTAIBHOE ONpeeNeHHe MEXaHHYeCKOH Ho-
JNBIDKHOCTH. MI3MepeHHUsI, UCIOMb3YIOLIHE OAHOTOYEYHOE MMOCTYNATEIbHOE BO30YX/IeHUE TPUCOSAMHEHHBIM
BUbGpoBO3GynHUTEIEM

I'OCT 24346—80 Bubpauusi. TepMuHbl M onpeneacHus

3 Onpenenenns

B HacTosineM cTaHzapre MpuMensIoT TepMuHsl o FOCT 24346.

KpoMe Toro, B HACTOSILEM CTAHOAPTE MPUMEHSIOT CIEAYIOIHE TEPMUHBI C COOTBETCTBYIOIUMMU
ONpeReNeHUSIMI U 0603HAYEHHUSIMU:

3.1 wacToTHas XapaKTepucTHKa o0BexTa: OTHOLUeHHE KOMIUIEKCHOM aMILIMTYAbl OTKJIMKA K KOM-
TUTEKCHOM aMIUINTYIE BBIHYXAAIOIIEH CHIIBI KaK (hYHKLMS YaCTOTBI.

Wanamaue opuumaimuoe
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MpuMevaHus

1 OTKNMK KOHCTPYKLMH MOXET ObiTh BBIpAXEH B €AMHMLIAX CKOPOCTH, YCKOpPEHMs WIM nepemelieHusa. B
COOTBETCTBUM C 3THM YAaCTOTHast XapaKTECPHCTHUKA HA3pIBACTCHA ITOABWOKHOCTBIO, YCKOPACMOCTBIO WIH IMHAMHUYECKOMU
TIOAATIIMBOCTBIO.

2 IIpy BHNOJHEHUM NPUHLMIA JTHHEHHOCTH MOXHO JaTb KBUBAJICHTHOE ONpelc/icHUE YaCTOTHOM XapakTe-
PUCTHKM KaK KOMILUIEKCHOIO OTHOILIEeHUS NpeobpasoBanusa ®ypbe oTKIKKA K peobpasoBaHH10 Pypbe BeIHYXAaloNIeH
cwibl. Ha mpakTuke B KauecTBe MpHOIMDKeHHOro Npeobpasoanus Pypbe HCMONB3YIOT IHCKPETHOE NpeobpasoBaHue
Oypre. OMOKM Takoro NPUOIMKEHMS MOTYT OBITh CBEJEHBI [0 YPOBHM, He INPEBBLILAIOLIEr0 APYrMX ommbox
M3MEpeHMst, osToMy Menonb3oBanue 1O He MPpUBOAKWT X OTPAHMYEHUAM HAa TOYHOCTb H3MEPEHHS.

3.2 pxonuas (TOYYHAA) NONBIKHOCTH, ¥ YacTOTHAS XapaKTePUCTUKA, OMPEAE/IAEMast OTHOUIEHHEM
BUOPOCKOPOCTH B TOYKE KOHCTPYKLIMM j K BBIHYXIAIOLIEH cuiie, NPUIOXKEHHON B TOH XK€ TOYKe j, Koraa
Ha Jpyrue TOYKU KOHCTPYKUMM He HAJTOXECHO HMKAKUX HOIIOMHUTEIBHBIX CBA3EH, MPErsITCTBYIOIIMX KX
IepeMELIEHHUIO, KPOME TeX, KOTOphIe ONPEIeNsSIOTCS] HOPMATBHBIM OITUPAHHEM KOHCTPYKLIMK, COOTBETCT-
BYIOILMM YCJIOBHSIM €€ 3KCIUutyatauuu. MaMepsiioT B MeTpax Ha HbIOTOH-cexkyHay [M/(H-c)].

I1 PUMEYAHHC — 3neck ¥ Janee 110/ CJIOBOM «TOYKa» TOHUMAIOT KaK MECTOINONIOXKEHUE, TAK YU HallpaBJICHHE,

3.3 pepexoxHasi MOIBMIKHOCT, Y,.j: YacToTHast XxapaKTepuCTHKa, ofpeneisieMasl OTHOIUEHUEM BUOPO-
CKOPOCTH B TOYKE KOHCTPYKUMH i K BBIHYXIAIOLIEH cuie, IPWIOXEHHOH B TOUYKE j, IPUYEM Ha BCe IPYTHC
TOYKM KOHCTPYKIIMH, 32 UCKJIIOYEHHEM TOYKM j, HE JHOJDKHO OBITh HaJOXEeHO HHUKAKMX JOIIOJHUTEIbHBIX
CBSI3€H, MPENATCTBYIOUIMX UX ITIepeEMEIEHUIO, 34 UCKIIIOYEHUEM TE€X, KOTOPBIE OIPEACISIOTCS HOPMAIbHBIM
ONMpaHUeM KOHCTPYKIIMH, COOTBETCTBYIOLLMM YCIOBUSIM ee BKCIuTyaranud. HM3MepsioT B MmeTpax Ha
HbIOTOH-ceKyHIy [M/(H-c)].

3.4 9ACTOTHBIH JBANA30H H3MepeHMil: /IManasoH YacToT OT CaMo# HU3KOM 10 caMoil BBICOKOIt YaCTOTHI,
B Ipefie/iax KOTOPOTro JOJDKHBI OBITh ITOJYYEHBl 3HAYECHUS ITOABHXKHOCTU B JaHHOH CepHM U3MepeHMil.

3.5 cmexTpajgbHas WIOTHOCTD 3Hepruu: [IpoysBeieHHe CrIeKTPAIbHOM TUIOTHOCTH MOLITHOCTH HA MIUHY
3aIlIMCH B CEKYHIIaX, KOTOpast UCIIOJIb3YETCsl IPU BLIYMCIEHUM CIIEKTpa MepeXOAHOro MpoLecca.

MpumMeuanue— lagHoe onpeeneHye TPENNONAraeT, YT0 HEPEXOAHLIA CHIHAN CONEPXKMTCA B 3aNUCH
TIOJIHOCTBIO. Takoe yToyHeHHe HeoGXOMMMO, Uil TOro YTOOb 3HAYEHMS CIEKTPANbHbIX COCTAB/IAIOUIMX HE 3aBHCEIH
OT [UTMHBI 3aITHCH, MCIIONB3YeMOI B KOHEYHOM TpeobpasoBanuu Pyppe.

4 O0wme 0co0EeHHOCTH METOAA YIAPHOTO BO30YKIEHAA

4.1 Ob6mee onucanue MeTOAA

Onga npoBemeHWsT W3MEpeHHA C HMCIOJb30BAHUEM YIAPHOIO BO3OYXIEHHUs TpeOyeTcs clemylollee
obopynosanue:

- YNApHUK C BCTPOEHHBIM JATMMKOM CHIbI,

- OOVIH WJIM HECKOJBLKO JaTYUKOB BUOpaLIMK C COMIACYIOLIUMH YCIUIMTEISIMH;

- cuctemMa peammsauuud JITQ-aHanuza Wid aHaIU3aTop, OOECNEYMBAIONIMA BBOA IJAHHBIX KakK
MHUHHUMYM IO NBYM KaHaJIaM OJHOBPEMEHHO.

CxeMa U3MEpUTEIbHON CUCTEMBI NTPUBeJeHa Ha pucyHKke 1. B craHpapre conepxartcsi peKOMeHAAMH
Mo BHIGOPY U UCHONIb3OBAHUIO KOMITOHEHTOB 3TON CHCTEMBI.

CurHansl ¢ JaTYUKOB CWIbI M BUOpaLMM [MOC/AE KAXAOTO yAapa MOCTYNAOT Ha (PUIbTPEl HUXKHHUX
yacrot (OPHY), mo3ponsirone n36exaTh NEPeHOCa BHICOKOYACTOTHBIX COCTABNAIOIMX B AUATIA30H YaCTOT
U3MEpPEHUN NpH OUCKPETH3aLMH, IOCHE Yero IPOM3BOAUTCA MX aHajoro-uugpoBoe IpeobpasoBaHue
(ALIT) mns dopmuposanus BbiGopxH. Kaxnmas umdpoBas 3amych RODKHA COOTBETCTBOBaTh OJHOMY
yaapHoMy BosueicTBrio. st kaxnoii 3amucu Beiaucsior OIIQ®. dng yaydiueHds: OLEHKU MOXET OBbITh
NPUMEHEHO YCPeAHEHHUE 10 YaCTOTHOM OOJIACTH HECKOJBKHMX PEaTn3aluii YaCTOTHOM XapaKTepUCTUKMH,
MOJIYYCHHBIX UL OXHMX U TeX Xe TOYCK H3MEPEHMsI U BO30YXIEHHSI.

4.2 TIpeMMymecTBa M HEJOCTATKH METOJA yAAPHOIO BO30YKIEHHA

YaapHoe BO30OYyXIeHHWEe UMeeT M0 CPAaBHEHHMIO C HEIpPepbIBHLIM BO3GYXIEHUEM ITOCPELCTBOM IpHU-
KpeIUisieMoro BUOpoRO30YAUTENS CleyIOlIne MPperMylIecTBa:

- OIICPaTUBHOCTbE U3MCPCHMSI,

- OTCYTCTBUE KPEIUICHMSI,

- IIPOCTOTA IIepeHOca Bo3OYXKNeHUsT OT TOYKN K TOUKE;

- MWHMMAaNbHOE BIYSHUE HA MCIBITYEMYIO KOHCTPYKLMIO CO CTOPOHBI BO3OYIUTENS;
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OcxobBreie 3n1emMeHmsl _/
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1 — patauk Bu6paiuuy; 2 — UCTIBITYeMasn KOHCTPYKIMA; 3 — yCTpoiicTBa coriacoBaHus; 4 — sanoMHHaoumii ocluwviorpad;
5 — 6ok aHanmm3a; 6 — ®HY; 7 — AILI; & — ATID, pacyer YacTOTHON XapaKTepUCTHKH; 9 — muciuieit; 10 — neyataioiee
yCTpOHcTBO; 11 — BBIXOAHOE YCTPOHCTBO

PucyHok 1 — bnok-cxeMa N3MepuTe/IbHOMH CHCTEMBI

- OTHOCHTEJIbHAs AElIeBU3HA arnapaTyphl;

- KOMITAaKTHOCTb ¥ YHOOCTBO MPOBENEHNS UCTILITAHUI B MECTAX M YCIOBUSIX IKCIUTYATAIIMM UCIBITY-
eMoro oGbeKTa.

C npyroit cTOpoOHBI, ClIeyeT NIPUHUMATh BO BHUMaHUE HEJOCTATKH YIAPHOIrO BO3GYXIEHMS:

- BO3MOXHOE BIMSHUE HeIMHEHHOCTH KOHCTPYKLIUH;

- YMEHbLUEHHE OTHOUISHUS CHTHA/IIYM;

- OrpaHMYEHHAs Pa3peLIaloNIas clIOCOOHOCTD O YacToTe;

- Tipo6JeMsbl, BBI3bIBaEMBbIE NeMITGUPOBAHUEM;

- 3aBUCHMOCTH HOJYYaeMbIX PE3y/NbTAaTOB OT KBanruHKALKUK ONepaTopa.

JaHHEBIE HegoCcTaTKU obcyxneHsl B 4.2.1 — 4.2.5.

4.2.1 OrpaHu4yeHMs1 MeToJa BCIEACTBUE HEIMHEHHOCTH KOHCTPYKLIMH

WsmepeHus MexaHMYecKO! MORBIKHOCTU KOHCTPYKLUMIA, 00aIaI0IUMX 3HAYNUTENBHON HEIMHEHHOC-
TBIO, CJIeYeT POBOIUTH C 0000 OCTOPOXKHOCTHIO. Llesecoo6pa3Ho B TAKMX CIyYasix UCIOIb30BATE BMECTO
MeToa yAApHOTO BO30OYXAEHNSI CUHYCOMIAIbHOE WK CiydaifHoe BO3OyXIeHue MPUCOECAMHEHHBIM BUGpO-
BO36yAUTENEM.

Ilpu ocywecTBiieHHU yaapHOro BO3OYXIEHHs 3Heprus, TpebyeMas isi Bo30OYXIEHHS OTKIMKA
HAOCTaTOYHOTO YPOBHS, [MOIBOAUTCS K KOHCTPYKUMH B T€YEHHE OTPAHMYEHHOTO reproaa BpeMeHu. [ToaTomy
B CPaBHEHUH C CUHYCOMIAIbHBIM WM CIYJaHHBIM BO30OYXIeHHEM Cuiia, pa3BUBaeMasi P ynape, JOJKHA
ObITb MHOTO BBINIE, YTO MOXET CIIOCOGCTBOBATD MPOSBAEHUIO HENUHEKHOCTH.

IIpu U3sMepeHUsIX MONBIDKHOCTH CUCTEM CO 3HAYMUTENHHOM HETMHEHHOCTHIO BAXHO MOMIEPXHMBATH
cTabWIBHOCTD BBRIHYXIatoliei ciibl. C 3TON TOYKHM 3peHusl TAKKE IMPENIOYTUTEbHEE CHHYCOUAANBHOE
Bo30byxaeHue. Tak, IpM HAHECEHHUU YIAPOB OOBMHBIM PYYHBIM MOJOTKOM aMIUIMTY[a CHJIBI MOXET
CYILIECTBEHHO BApbMPOBATLCS, YTO B YCIOBUSIX HEJIMHEMHOCTH CHUCTEMBI He 1103BOJISIET 00ecleYyUTh XOpo-
LIYIO IIOBTOPAEMOCTb M3MepeHU. Manplit 1MAanazoH U3MeHeHUs CIIbl MEXIY YPOBHEM HELXOBO3OYXKIEHMsI
H YPOBHEM I1€pErpy3Ki MOXET yCIIOXKHUTD [TOy4eHKE ONHO3HAYHbIX ¥ CTaOMIIbHBIX OLIEHOK XapaKTepHCTUK
KOHCTPYKIIHHU.

4.2.2 YMeHBlIeHHE OTHOLUICHNUS CUTHAI/IIYM

IockonbKy nmpu yaapHoM Bo3OYXKIEHUHU cpefHee KBaApaTHYECKOE 3HAYEHUE aHATTH3UPYEMOro CHrHa-
Jia HAa MHTepBaJle U3MEPEHUS MTEPEXOXHOTO IIPOLIeCca MaJlo 0 CPABHEHUIO C €ro MUKOBBIM 3HAYEHHUEM, 3TO
HaKNnaabBaeT TpeGOBaHMS MAJIOCTH BHEIUHErO 1UyMa M MaKCUMAJILHO BO3MOXHOTO AMHAMUYECKOTO AUa-
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11a30Ha W3MepHUTeNbHON cucTeMbl. Kak mpaBmiio, Takue TpeGoBaHMA MCKIIIOYAIOT MCIOIB30BAHME aHANO-
rOBOM 3allMCH CUTHAaJa.

CyiecTsBeHHBIE MTPoGIEMBI, CBI3aHHBIC C LIYMOM, MOTYT [IOSIBUTBCA BCJIEACTBHE TOTO, YTO JUTHTE)b-
HOCTb MMITYJIbCA CHUIBI M&JIa B CPABHEHMHM C 0OLIEH JuiHOoIM 3amucH. TIpH 5ToM coBCTBEHHBIN aNeKTpUYec-
KWl HIyM U3MEPUTENBLHOTO TpakTa U GOHOBHI UTyM MEXaHWYECKON NMPUPOALI B KOHCTPYKUUK MOTYT OBIThH
CPaBHUMBI 110 BEJIMYHHE (CpeIHEMY KBAa[PaTUYECKOMY 3HAYEHHMIO) C BBIHYXNAIOIHUM BO3JEHUCTBHEM U
CUTHAJIOM OT JaTyvKa cuwibl. JUIst yMEHBILIEHHUsT BIMSTHHUA LIyMa MOXET GbITh MCIOMIb30BAH METON BPEMEH -
HBIX OKOH, OIIHCAHHBIN B 8.5.

4.2.3 OrpaHuyeHHe paspelaoneil CrocoOHOCTH O YacToTe

MiHTepBan NUCKpeTH3allMH MO YacToTe, oIpenesisieMblil NJHCKPETHBIM Npeobpa3zoBaHuem ®ypoe, B
repuax, paBeH BEJMYMHE, OOpaTHOM MIMTEIBHOCTH 3allCH, B CEKYHAAX, B TOM YMCJi€ U NP aHAAHU3C B
OrpaHUYEHHON MOJOCe YacTOT A YBEAWYEHMSI MacluTaba ¢ MOMOIUBIO METOAAd YaCTOTHOM <JIYIIbI».
ITockonbKy Kaxnasi 3alMch COOTBETCTBYET ONHOMY YIApHOMY BO3GYXAEHHUIO, JUTMHA 3alIMCH OrpaHMYeHa
BpEMEHEM CIIafa OTKJIMKA KOHCTPYKLIMM HO YpoBHA (oHOBOro 1iyma. BcehencrtBHe 3TOro NOCTHKHMOE
paspellieHHe 110 YacTOTe 3aBUCUT KAaK OT OTKJIMKA KOHCTPYKIIMM, TaK M OT YpoBHs ¢oHoBoro uryma. B
HEKOTOPBIX CIy4asiX MOXET OKa3aTbCsSl BECbMa 3aTPYAHHUTENBHBIM (M HelenaecooOpasHbIM) HOCTHXEHUE
TAKOro € JaCTOTHOIO pa3spelieHUs, YTO U Ui METOAa BO3DYXIeHUs TIPHUCOEAMHEHHBIM BO30yIUTENEM;
OHAaKO B OOJIBIIMHCTBE MPaKTUYECKUX MPWIOXEHMI MOTYT ObITh MOJTyYeHbl TOYHbIE 3HAYCHUS MOABHX-
HOCTH Ha IMCKPETHBIX YACTOTAX C OTHOCHUTEIBHO BHICOKUM paspelieHueM. Xopollee paspelleHHe NOXyIUTh
TPYJHO, €CJIM IUIOTHOCTb PE30HAHCOB Ul UCIBITYEMOM KOHCTPYKLIMM BejIMKa. B 9TOM ciydae nenecoo6-
Pa3HO MCIIONB30BaTh MOCTOSTHHOE BO3OYXKAEHUE M NIPUMEHUTh METO YBeJIMYeHUsT Maciutaba yacTorsl Mpu
aHajgu3e.

OcoOeHHOCTPIO ymapa sIBJISIETCA TO, YTO €ro CHEKTp 3aHWMaeT o6GjacTh OT HYJIEBOH 4YacTtoThl IO
HEKOTOpO# BepXxHeil rpaHulbl (cM. pasgen 6). Takas IPOTSIKEHHOCTD CIIEKTPa OFPaHHYMBAET BOSMOXHOCTD
UCIIONBb30BAHMST METOAA YBEJIUYCHMsI MaciuTaba Jisi OBBIILEHUS Pa3pelleHus Mo 4acToTe, M 3TO onpene-
JisieT TpeCOBaHMS K AWHAMWYECKOMY AMAMAa30HYy M3MEPUTENbHON CHCTeMbl. YKazaHHOe OGCTOATENbCTBO
MTOBBIILIAET TAKIKE ONACHOCTh HEOOHAPYXCHHBIX Neperpy3ok (OrpaHUYEHHsI CUTHANIA) B U3MEPUTEIbHOM
CHCTEME BCJIENCTBUE IMOSBNEHUA MACKUPYIOLUMX COCTABISIOIUMX C BBICOKUMM aMIUITMTYIAMH Ha 4acToTax,
BBIXOSIUMX 33 IOJIOCY 4acTOT cUCTeMBI (cM. 6.3 u 8.4).

4.2.4 TIpo6ieMsl, BBI3BIBAEMbIE JeMI(PUpPOBAHUEM

OrpaHudeHUA METOJA YAAPHOTO BO30YXKICHWYSI PH HCIBITAHUY CHIIBHO HEMII(HPOBAHHbBIX KOHCTPYK~
LM BBI3BAHBI MA&JION IMTENBHOCTBIO CHUTHajla OTKIMKA, 4TO, KaK OpUIO yka3zaHO B 4.2.3, nmpuBOAMT K
HU3KOMY PaspelleHHIO 0 YacToTe. JTO OrpaHUYCHME MOXHO PACCMATPUBATD M KAK CIIEACTBUE TOrO, MTO
IAHHOW CHJie yaapa COOTBETCTBYET OTKIMK c Oosiee HU3KOW sHeprueid. nd cuinpHO aeMripHMpoBaHHBIX
KOHCTPYKIIMHA MOXeT roTpe6oBaThesl HelpephiBHOE BO3OYXIeHUe ¢ GOMBLIOH IHEPrUei, YTOObI KOMIICH-
CHpOBaTh 3HAYUTEJIBHOE PACCESTHUE DHEPrMU U 00ECIIEYUTh JOCTATOUHBIH OTKINK.

CoBepilleHHO Ipyras npo6ieMa BO3HMKAeT B CIy4yae KOHCTPYKLMH C MaJIbIM JeMIlipUpOBaHHEM.
YacroTHast XapaKTepUCTHKa TaKOi KOHCTPYKLIMH HMEET OCTPBIE Pe30HAHCHBIE IIMKH, YTO TPeGYyeT BHICOKOTO
paspelIeHus [0 YacToTe M IIPUMEHEHHsI MeTola yBeJIMYeHHs MaciuTtada, Kak ykasaHo B 4.2.3. i takux
KOHCTPYKIIMH NOJE3HBIM MOXET OKA3aThesl NPUMEHEHUE OKOH C 9KCIIOHEHLIMANbHBIM 3aTyXaHueM, Korja
B JIaHHBbIE BHOCUTCS 3apaHee WM3BECTHOE <«HCKYCCTBEHHOe» 3aryxaHue. [Ipn 3ToM ISl onpeleneHus
TOBUXXHOCTHA CJIEAYET BOCIIOJIb3OBATBCS METONMKOW KOPPEKLMM pe3yJbTaTOB, KaK OMUcaHo B 8.5 u
MIPUIIOXEHHUH A.

4.2.5 3aBMCUMOCTb OT KBaTuGHUKaLMU ollepaTopa

To4yHOCTE HAHHBIX, TOJYYEHHBIX TNPU H3MEPEHHU IOOBMXXHOCTH C ITOMOLIBIO YIapoB PYYHBIM
YIApPHUKOM MOJIOTKOBOIO THIIZ, 3aBUCHUT OT YMEHHUs OIlepaTtopa HAHOCUTh CTaOWJIbHBIE yaaphl B TOYHO
ONpeNeIeHHOE MECTO B 33JJaHHOM HanpabjeHUH. Kaxk NMpaBwio, NpU TILIATETbHOM IIPOBEACHUN KCIIEpH-
MEHTa BIUSHUE 3Toro (PaKTOpa HEBEIMKO, HO OH MOXET CKa3aThCs IS KOHCTPYKLIMH MAJIbIX PasMepoB,
TpebyloLeH BEICOKOTrO MPOCTPAHCTBEHHOTO Pa3pelleH sl

Kpome Toro, orepaTop He HOJDKEH JOITyCKATh MOBTOPHBIX YAAPOB ITOCiIe OTCKOKA yAapHUKA (cM. 6.4).

5 Omnopa MCHLITYeMO# KOHCTPYKIHH

VisMepeHusT MeXaHMYECKO ITOJBIDKHOCTY MOTYT GBITh IIPOBENEHBI KaK IS KOHCTPYKIINit B Ge30mop-
HOM (CBOGOTHO ITOABELICHHOM) COCTOSIHWHM, TaK W IUIS KOHCTPYKLMM B OIEPTOM MOJOXEHUU (C UCMONb-
30BaHUEM OJHOM WM HECKOJBKHMX OIOp) B 3aBUCUMOCTH OT IIeJIed MCIThITaHUIA.

5.1 BesonopHas KOHCTPYKIHS

ViaMepeHust B 6Ge30ITOPHOM MOJIOXEHUU TIPEAITOJIAraloT VICTIONL30BAHUE MOJATINBOrO OABECA IULT
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HCIBITYeMOM KOHCTPYKUMHM. JHAYEHHUA BCEX COCTABJSTIOILIMX MAaTPULbl BXOMHBIX MOABMXXHOCTEN MoaBeca B
TOYKAX KpEIUVIEHUS K KOHCTPYKIMM HOJDKHBI MO KpailHeli Mepe B HECATb pa3 NpEeBbIUIaTb 3HAYEHUS
COOTBETCTBYIOLIUX COCTAB/ISIOIMX MATPHLBI MOABYKHOCTH KOHCTPYKLHY B TeX XKe TOYKax.

5.2 Kouctpykumsa B onepToM NOJOKeHuH

JIaHHBIA TUII USMEDPEHUI, €CIIM HHOE HE ONpeIe/ieHO, TIPeAIo/araeT UCIIONb30BAHME LI KOHCTPYK-
LM OITOPBI, AHAJIOIMYHOMN TOM, YTO MCITO/Ib3YETCA NMPU OOBIMMHOM 3KCIUIyaTallMOHHOM NPUMEHEHUM 3TOM
KOHCTPYKUMM. B oryeT 006 HMCHOBITAHMSAX ClIEXyeT BKIIOYATh OMHCAHME M XApaKTEPHUCTUKH ONOPH M
KpeIUIeHHS.

6 ITpnioxenue BO3OYXRIEHAT

6.1 Koncrpykuus ynapHMKa
THNUYHBI YOAPHUK COCTOWT M3 XecT- 2

KO# Maccel ¢ NPUKPEIUVICHHBIM K HEW JaTyH-
KOM CWJIbl, Ha NPYTOil CTOPOHE KOTOPOTO Kpe-
MAT CMEHHYIO HAacanky, KaK CXeMaTHYHO j 3 m[ 4

U300paxeHo Ha pucyHke 2. JXKecTkocTh Hacal-
KM WM Maccy yAapHHKa BbIGUpAIOT B COOTBETCT-
BUM ¢ 6.3 TakuM 06pa3oM, YToObI 0GeCIIeYUTh 1
HEOOXOAMMYIO ITMTENBHOCTD UMITYJIbCA CHJIBI
U u36eXaTh OTCKOKOB yIapHHKa.

Eciu HeoOxonuM yIapHUK ¢ Maoit Mac-
COM, 4acTo I 5TUX LieJIed WCIOJB3YIOT yaap-
HHK MOJIOTKOBOIO THIIA CO CMEHHBIMU
HacagKaM{d M JONMONHUTENBHBIMM CMEHHBIMM
MaccaMu. OQHAaKO clielyeT IOMHUTb, YTO MPH
3TOM TOYHOCTb U3MepeHMi OyeT 3aBUCETh OT
HCKYCCTBA OIleparopa HaHOCHTb TOYHBIE
ynapsl. EciiM UCIBITYeMas KOHCTPYKIIHSI Masia,
Ut oOecrieyeHUs ITOBTOPAEMOCTH B HaHece-
HHUM YIApOB B HYXXHO! TOYKE U HANPaBACHHUH
MOXET HOoTpeGoBaThCs NMPUMEHEHHUE HanpaB-
Jistrontero yerpoiicersa. JIns vcnbiTaHui Kpyil-
HBIX KOHCTPYKUHUH, roe tpebyercsi Gospliast
SHEpTUs BO3OYXAEHHSI, MOXET ObITh HUCIIONb-
30BaH YAApHUK B BUAE GosblION Maccel 1ubo
MOJBELIEHHON Ha Tpocax, Jubo cBobonHo ra- Pucynok 2 — THNHYHBIN YIAPHUK
Jaolen BepTUKaIbHO BHM3. Macca ymapHuka
MOXeT ObITh YMEHBIIEHA, ecU VISl MPpUaHUS
el repes yoapoM BBICOKOH CKOPOCTH MCIOJBb3YIOT AOMOJHUTENIbHBIE CPENCTBA, HANPUMEP IPYXHUHY,
MHeBMaTHYECKUI MPUBOX M T.I.

Tlrowans NMOBEpXHOCTH ymAapHOW HacaiXu JO/KHA ObITh HOCTATOYHO OOABUIOH, YTOGBI yAAphl
MaKCHUMaJIbHOH CWIBI HE NIPUBOIWIN K JeOpMalMsiM HACAIKHM WIM MCIIBITyeMoit KOHCTPYKUMHK. C apyroi
CTOPOHBI, Hacaika C MajJoi IUTOLIANbIO IMOBEPXHOCTH HEOOXOOMMa, KOTrla Tpedyercsi OueHb BBICOKOE
MIPOCTPAHCTBEHHOE pa3pellieHre. HanpasneHue cKopocTH YAapHUKA HOJDKHO COBIIANATH C OChIO YYBCTBU-
TebHOCTH HATYUKA CWIbI U OBITH MEPNEHIMKY/SIDHBIM K IMOBEPXHOCTH WUCIIBITYEMOM KOHCTPYKLIMM C
MaKCHMaNbHEIM OTKJIOHeHUEM B nipenenax 10 °. Beizepxkath HampasiaeHu e yaapa, Kak [IpaBwio, ierde, eciu
IUIMHA KopIlyca yAapHMKa BEJMKA IT0 CPaBHEHUIO C ero MoIepeyHbIMH pasMepaMu.

6.2 XapakTepHCTHKH CHEKTPa CHJIbI

DHeprust pealbHOrOo MMITYJIbCa CHIBI COCPENOTOYeHa B KOHEYHOM [MAINai3oHe YacTOT, IIHpMHA
KOTOporo oOpaTHO NMPONOPLUOHATIBHA IIUTEIbHOCTH UMITYIbca. IIpH 3ToM Uenecoo6pasHo BHIGHPATh STOT
IMana3oH TakuM obpasoM, 4ToObl OH He BBIXOAWI 3a Tpelesbl YaCTOTHOIO Juara3oHa usMepeHui. Ha
[paKTUKE CHEKTP OJVMHOYHOIO MMITYJIbCA CHIEI UMeeT POPMY IJIABHOIO JIENIECTKA HA HWU3KOM 4acToTe M
60OKOBBIX JIENecTKOB Ha GoJiee BRICOKMX YACTOTAX, UbsI AMIUTUTYAA GHICTPO YOBIBAET ¢ POCTOM 4acToThl. Ha
pUCYHKe 3 1300paXeHbl MIMITYJbC CHJIBI M COOTBETCTBYIOILAS €My CIIeKTpPaibHas IUIOTHOCTH 3HEpPIiu.
[TpakTndecku ucnonb3yeMasi 3HEPrMs TaKOro MMILyJIbCa cocpefoTodeHa B auamnaszoHe go 1000 Tu B
3aBMCHMOCTH OT YaCTOTHBIX XapaKTePUCTHK UCHBITYEMON KOHCTPYyKUMM. OOBIMHO YYMTHIBAIOT JHANA30H
HacTOT, B KOTOPOM CIIEKTpajbHasi IULIOTHOCTb 9HEPTUU CHafaeT A0 [epBOro MHHUMYMA.

1 — cMeHHas Hacazka; 2 — [aT4¥MK CWIbl; 3 — OCHOBHas Macca;
4 — cMeHHas macca
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PucyHOK 3 — TUITMYHBIN UMITYJIbC CWIBI M €TI0 CHEKTp

INpuMeyanue— B cynecTByer 3aBHCMMOCTb MEXAY Pa3pellieHHEM IT0 BpeMEHH Y paspelllcHHEM TI0
qacrore. JIa nonydyeHMss MAaKCHMAaJTBHOM paspellalonieili crnocoGHOCTH IO YacToTe HeOOXOIMMO, YTOOBI YaCTOTHHIMA
JMAMa3oH aHaIW3aTopa He NpeBbILIAT MaKCUMAaTbHYIO YacTOTy AMaria3oHa W3MepeHWH. HM3BecTHBIE COOTHOLUEHHS
mapamerpoB BuIGOpkM (cM. 8.3) HCXOmAT W3 TOro, 4UTO Kiaccuyeckasd ¢dhopMa HMIIyTbca CHIBI 3aaaercst TOJNIBKO
He6GoIbIIYM YHCIIOM OTCYETOB 3HAUEHW ypoBHS, HcrnonbayeMblx Tip JJI1®. Kpome Toro, dopma umnyiabsca dhopmMu-
pyetcsa dwibrpoM HikHUX yactoT (PHY). D11 daxrops! aenator UUGbPOBYIO 3alTUCh MATOTIPUTOAHOM UIsi KOHTPONS
$opMEI UMITYJIBCA CHIIBI TIPY MCTILITAHUM JAHHOTO BMAA (€C/TH TOJIBKO AUAINa30H aHaNU3a He NPEeBOCXOIMT 3HAYUTEHHO
YACTOTHBIMA IMAaNasoH, B KOTOPOM COCPEIOTOYeHA OCHOBHAs SHEPrus uMMnynbca). Ha prcyHKe 4 mokasaH ToT Xe
HUMIIYALC CWIbI, YTO M HA PUCYHKE 3, HO MONBEPrIUMMCI HU3KOYACTOTHO# (unsrpauun. Crenyer OTMETUTh, YTO
TUIOTHOCTH YHepriy 000MX MMIY/IbCOB XOPOLIO COITIACYIOTCS MEXAY cOOOM, XOTS MMITYIIbC, M300OPaXEHHHH Ha PUCYHKE
4, nMeeT COBEpPHIEHHO APYrylo GOpPMY M NMUKOBOE 3HAYEHHE.
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cpesa 625 T'w)
PucyHox 4 — BiaugHie HH3KOYaCTOTHOM (GUILTPALMK Ha CUTHAT CHJIBl U €ro CIeKTp

6.3 BbiOop 9ACTOTHOrO AMANA30HA BOIOYXKICHMA

Jtsa Toro 4ToBbhl ONTUMAJBHBIM 00pa30M MCIIONB30BATh AUHAMUYECKUNA JMANa3oH U3MEpPUTEIbHOR
CHUCTEMBI, LIeNecO00pa3’HO OrpaHMYMTh YACTOTHBIA OUANA30H BO30YXKACHWS MAaKCUMAIbHOW 4acTOTOM
u3MepeHuit. aMeHaTs JHanasoH Bo30YXIeHUSI MOXHO COOTBETCTBYIOIMM NOAGOPOM XKECTKOCTH HACAAKH
¥ Macchl yapHHKa. YMeHbIUCHME XEeCTKOCTH Hacalku M (WIM) yBeIWYEeHHE MACCHI yJapHMKa BEIyT K

CYXEHHIO YACTOTHOTO JMaNa30Ha BO30YXIeHHS.
PeanbHO HOCTVIKMMBII AXANIA30H YACTOT BO3OYXIEHUS 3aBHCHUT TaKXe OT 3(hGheKTUBHOM XeCTKOCTH

¥ 3p¢EeKTHBHOM Macchl KOHCTPYKIIMM B TOYKe yrnapa. Manast XecTKOoCTb KOHCTPYKUMM IIPUBOIUT K

6
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OrpaHUYEHHUIO BO3MOXHOCTH pacIUMpPEeHHs AWaNa3oHa YacToOT 3a cYeT YBEJIMYEHUS XECTKOCTH Hacaiku.
bBonee 3¢b¢heKTHBHBIM CPEACTBOM YBEJIHYEHHMSI YACTOTHOIO JUANa30Ha B JAHHOM C/iydae SIBJISIETCS YMEHb-
IIeHHE Macchbl YIapHUKa.

CaenyeT KOHTPOJUPOBATh HANMYHE COCTARISIOUIMX CIIEKTPOB yAapa M OTKIMKA BbINIE BEPXHETO
fpeAesia 4acTOTHOro JnuamnasoHa usMepeHus. Ilposepky mpoBomsiT Npu BO30YXIEHUHM MaKCHMAJIbHOMR
CWIOH, MCIOJNIE3yeMOM IPH HCHBITAHUAX. XapaKTEePUCTHKH YNAPHUKA JOJDKHBI ObITh MOXOOPAHBI TAKMM
06pa3oM, YToObl 06ECIIEYUTD BO3OYXXACHHE B TpeOyeMOM NHAaNa3oHe 4acToT.

6.4 Ilpenorspamenye NOBTOPHLIX YIAPOB

Ecnau B mpenenax OmHOM 3amMMCH JAHHHIX KMMeeT MecTo Gojiee OHHOrO ymapa, 3TO NHPHBOAMT K
YMEHBLIEHHIO CTIEKTPAJIbHBIX COCTAB/SIOIMX HA ONPEAE/ICHHBIX 4ACTOTaX, B PE3Y/IbTATE Yero Ha rpacduke
CIIEKTPA CWIbl MOSIBJLIIOTCS pe3Kue BITaAuHbI (pUCYHOK 5). Ha yKa3aHHBIX YaCTOTaX YXYQIUAETCsH COOTHO-
IIEeHHe CUTHAJI/LIfyM, YTO, B CBOIO OYepe/b, MOXET BbI3BATh 3HAYMTEIHHBIE NMOTPEUIHOCTH B PE3YJIBTATaX
U3MEPEHUA MOABIXKHOCTHU Ha 3TUX yacToTax. Jlaxe ecu yAap o KOHCTPYKIIMM HAHOCAT 04€Hb aKKYpaTHO,
He Bceraa yaaercs u3beXaTh OTCKOKOB YIAPHHKA, 0COOCHHO eCIM 3HAYCHME IMOABIKHOCTH B TOUKE yAapa
BEJIUKO, a YAAPHUK HMMEET OTHOCHTEIBHO 60Jbluylo Maccy. UToObl pa3peliuTb 3Ty NpobieMy, clielyer
YMEHbBUINUTh MAaccy yIAapHHUKa, MOoC/Ie Yero XecTKOCTh Hacaaky nmonodpaTh TaAKMM o0pa3oM, YTOOBI BbILED-
KMBAJICA 3aJaHHBIA YaCTOTHBIM AMAna3oH Bo36yxaeHWs. Eciv MOBTOPHBIA ynap 3HAYKTEABHO ciiabee
MepBoro, B CIIEKTPE CHJIBI BMECTO PE3KMX BriagviH OynyT Habmonatbesi cmalble BeIUteckH. HeGonbiuue
BnaguHsbl (1o 3 AB) B criekTpe CUIBI MOXHO CYMTATh JOIIYCTUMBIMU. MHOrOKparHble yAaphl IMPOILLE BCEro
OOHApYXWTh U3 aHANM3a CHEKTPa CUJIBI B KAXIOH TOYKE HaHeceHusi yaapa. Kpome TOro, XenareabHO
KOHTPOJUPOBATH (GOpMy UMITy/Ibca CHIBI BO BpeMEHHOMH 06aacTH; Uil HAGMIOAEHUS 33 HEOTQHIBTPOBAH -
HbIM CHUTHAJIOM cWJIbl (4TOOBI M36eXaTh MacKUpPOBKH TOBTOPHBIX YAAPOB «3BOHOM» OT NMEPBOro yaapa,
NIPOM3BOIHMMOr0 (PWILTPOM HUXKHUX YACTOT) MOXHO MPUMEHSTH 3aIIOHUMAIOIIMIA ocuuiLiorpad.
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PucyHok 5 — BnusiHHe MOBTOPHOIO yAapa Ha CIEKTP CHIIbI

Heponyctumo MWisi ycTpaHEeHUs MOBTOPHBIX YHAapoB B LUM(POBOM 3aMMUCH CHTHAJNa CHIbI NMEpel ero
06paboTKoH ¢ roMollbio npeobpasosaHus Mypbe MCIIONB3OBATH TAK HA3LIBAEMOE «OKHO CHIIBI» (cM. 8.5).
Ecnau janHOE OKHO IIPUMEHSIIOT IS YIYYILIEHUSI COOTHOIICHUS CUTHAJ/IlyM, HEOOX0IUMO YOeaUThCs, YTO
9TO He MAaCKMpyeT UMEIOLIKE MECTO ITOBTOPHBIE Yaphl — TAKasi MACKUPOBKA IPUBEAECT K ITOTPEIIHOCTH B
OLIEHKE YaCTOTHOM XapaKTEPUCTUKH, IIOCKONBKY UCIONb3yeMast [UIsl pACYETOB 3aIUCh OTKIMKA KOHCTPYK-
LU OyIeT NpeacTaBisiTh co00M pe3yNbTaT BO3IEUCTBIA MHOTOKPATHBIX YIApOB.

7 JaTamxu

7.1 O0mue cBenenns

JdaTunku u ycrpoifcTBa cornacoBaHusi U GOpMUPOBAHKS CUTHAIOB CJIEYeT BRIOMPATh B COOTBETCTBUU
¢ tpebosanuamu TOCT UCO 7626-1 u TOCT UCO 7626-2. na usMmepeHUs MTOABHXHOCTH € ITOMOLUBIO
yOapHoOro Bo30yxXHaeHUs OCOOEHHO BaXXHO, 9TOOBI CHCTEMbI NpeoOpa3oBaHMS CUTHAIA MUMEIU HU3KHH
YPOBEHb LIYMa KW WIMPOKHH NTUHEHHBIA AMHAMHYECCKMIA AMana3oH. Kpemrenye 0aTYuKOB CleOyeT [IPOU3-
BOJAUTb C YYETOM peKoMeHaauwi [1].
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7.2 KamGposka

B Havasie ¥ B KOHLIE KaXION cepMy U3MEpEeHMIA, a TaKKe B CIydae M3MEHEHUS] Macchl YIAPHUKA WIH
CMEHBI HAcaaKu MPOBOJAT CACAYIONIYyI0O paboyylo KajuOpoBKY, KOTOpas B OCHOBHOM COOTBETCTBYET
MeTonuKe, ycraHopjaeHHoit B TOCT UCO 7626-2.

Kanu6poBKy TpakTa H3MEPEHHUS CHJIbI BBINIOJIHSAIOT MyTEM M3MEPEHMS MOABIXXKHOCTY JUbO ycKopsie-
MOCTH CBOGONHO TNOABELIEHHOIO XECTKOTO KayuOpoBOYHOro O50Ka u3BecTHOM Macchl. MamepenHas
YacTOTHasl XapaKTePUCTHKa KaJlMOpoBOoYHOTO GJIoKa JO/MKHA COOTBETCTBOBATH M3BECTHOMY 3HAYECHHIO
(HanpuMep, I yCKOPSIEMOCTH 3TO 3HaYEHHUE JOJDKHO ObITh paBHO 1/m, toe m — IOAHAsE Macca Kaauopo-
BOYHOro 6J10Ka BMECTE C MPUKPEIUIEHHBIMH JATYMKaMH) B Mpeneiiax +5 % Bo BceM AMANa3oHE 4acroT
uaMepenns. KoadouuueHr npeobpazoBaHus mpH KUmMOpoBKE MOAOGHPAIOT TAKUM 00pa3oM, 4YToObl COOT-
HOIIEHHWE MEXIy CWIOH M KHHEMAaTHYECKMM OTKIMKOM O0Jl0Ka, M3MEpPEHHbHIM C I[IOMOINBIO AATYMKA
BUGpALUH C U3BECTHBIM KO3 UIIMeHTOM IpeoOpa3oBaHus, ObUIO PABHO M3BECTHOMY 3HAYEHMIO ITOIBHX-
HocTH (WIk BocripunMauBocTH). [IpeaBapurtensHas KanubpoBKa qaTivka BUOpaiM MOXET ObITh OCYILIECT-
BJIEHA, HalpuMep, B cooTBeTcTBUM ¢ TpeboaHussmu TOCT UCO 5347-1.

AHaJIOTUYHO MPOBOIAT KAINOPOBKY TPaKTa U3MEPEHUS OTK/IMKA IIPU KUCIIONb30BAHUHU JOIMOJHUTENb-
HBIX JaTYMKOB BUOpanuu (HarpuMep, MHOTOKOMIIOHEHTHBIX JaTYUKOB). B 3TOM ciryyae cUMTAIOT M3BECT-
HbIM K03 dULIMEHT npeoOpa3oBaHUs AATYMKA CHWIBI, MOJYHYEHHBIH MPH €ro KAIMOpPOBKE C ITOMOILNGIO
BBILLICONMCAHHOM MPOLIEAYPHI.

H3MepuTenbHas cucTeMa ¥ YIApHUK HOJDKHBI MMETh TY Xe KOHGUIYpaumio, 4To OyneT UCIIoIb30BaHa
MpH U3MEPEeHHH MOABIXHOCTH. Maccy KammGpoBOYHOro 6J10Ka CiieayeT BHIOMPATh TAKMM 0Opa3oM, YToObl
€ro MOABHXXHOCTh HaXOAWAACh B IMANA30HE 3HAYEHUH MOABMXKHOCTH MCIBITYEMOH KOHCTPYKLIMH.

Eciu B xoze npoueypsl KUIMOPOBKY He TIOCTUFAETCS ITOCTOSTHCTBO YCKOPSIEMOCTH BO BCEM AMAITA30HE
YacTOT M3MEPEHMs, HEOOXONUMO BBIIBHTbh M YCTPAHHTb NMPUYHHY 3TOro, MEpe] TeM KaK NPUCTYNHTb K
UCITBITAHHSIM.

8 O0paGoTKa CHrHA/IOB NATYHKOB

8.1 ®uwmbTpamus

IMepen npolefypaMy IUCKPETU3ALMY CUTHAIA ¥ ero o6paGoTKH ¢ IIOMOLLBIO peobpa3zosaHusi Pypbe
CUTHAJTBI, IMOJYYEHHbIE C JATYUKOB, NOKHbI HPOUTH depe3 (PWIBTP HMXXHHUX YacTOT ISl MOINABJIEHUA
COCTABRJISIIOIIMX, JIEXAIIUX BBHILIE YAaCTOTHOTO IHMAIla30HA aHaJM3a, KOTOpble MOIrYT ObITbh HENpPAaBWIbHO
HHTEPIPETHPOBAHEI MIPH 1T poBOM aHaH3e TaHHBIX (3ddeKT HaTOXEeHUs YacToT). BOJIBLIMHCTBO COBpe-
MEHHBIX MPOMBIIUIEHHO BBIITYCKAeMbIX aHAJIU3aTOPOB CHAOXeHBI BCTPOGHHBIMM (UIBTPAMM, YAaCTOTH
cpe3a KOTOPBIX COIVIACOBaHbBI ¢ YACTOTHBIMH AuarasoHaMu aHanu3aropa. KauecTso s3awuthi ot 3¢ dexra
HAaJIOXEHHsI YaCTOT MOXHO IIPOBEPUTH ¢ MOMOILBIO BHICOKOCTAOWIBLHOTO T€HEpaTopa CUTHANIOB, KOTOPbIE
IMOAAIOT Ha Pa3IMYHBIX YaCTOTaX BHE AUAIIA30HA U3MEPEHNH HA BXOJ aHAIM3AaTOPa, KOHTPOJIUpPYS fojydae-
MBIE CITEKTPHl HA HAIMYKE JIOKHBIX YACTOTHBIX KOMITOHEHTOB BHYTPH 3TOTFO AMAIa3oHa.

JpyruMy BaXXHBIMU XapaKTepUCTUKAMU (DUIETPOB SBISIIOTCH K03(HUMEHT YCUIEHUS W corjlacoBa-
Hue a3 B nojoce mpomyckaHust. [Ipr aToM BaXHBI He caMH Ko3¢p@PHUHEHTHl YCWIEHHS KaHaJloB
npeobpa3oBaHUs CUTHAIOB, a UX oTHolueHue. [Ipolienypa KanuOpoBKM, ONUCAaHHas B 7.2, YUUTBIBAET 3TH
XapaKTepUCTHKH TakK Xe, KaK H Bce JIpYrue XapakTepUCTHKH M3MEPUTENbHON cUcTeMbl. AEHTHYHOCTD
KaHAJI0B MOXeT ObITh MPOBEpeHa OTAeabHO. IS 5TOro Ha UX BXOABI MOAAIOT OLUH M TOT Xe LIMPOKOIMOo-
JIOCHBI CHUTHAN, CAYYAMHBIA WIM UMITYJbCHBIN, MOCNE Yero U3MepSIOT YAaCTOTHYIO XapaKTepUCTUKY LIS
KaXIoH mmaphl KaHAJIOB (COOTHOUIEHWE CUTHAIOB Ha MX BBIXOJIaX B YacToTHOM oGnactH). JlaHHas yacToTHas
XapaKTepuCTHKa He NOJDKHA OTauyarthest Oojiee yeM Ha 5 % OT eAMHHLI BO BCEM AMaNa3oHe 4acroT
namepennsi. Ma3zoBas xe XapakTepUCTUKA He JOJLKHA OTIIMYAThCS OT Hyist 6ojlee yeMm Ha 5°.

Js1 3¢ deKTUBHOTO MCMONB30BAHMSA AMHAMHYECKOTO AUArIa30Ha aHAJIM3aTOopa LeaecooOpa3Ho npu-
MEHATh QWIBTP BBICOKMX YacTOT ISl OCNAGNEHUS COCTaBJISIIOIUMX, JIEXALUMX HMXKE QUAra3oHa 4acrToT
HU3MepeHUsl. B 4aCTHOCTU, [TOCTOSHHBIE COCTARAAIONIHE CUTHAJIOB MOXHO IIOJABUTh MIOCPEACTBOM HCIOb-
30BaHUsI BXOHOB aHAJIM3ATOPA IO IepeMeHHOMY TOKY. OcoGyi0 BaXHOCTh 3TO MpHOGpPETaeT MpH UCIOJb-
30BAaHWM TEXHHKHM <«OKOH» mnpH obpaborke curHaioB (cM. 8.5). Kak M B cilyyae HHM3KOYAaCTOTHOI
dunpTpaiiu cnegyer yoOenuTecs, YTO UCIOIb30BaHUE BHICOKOYACTOTHRIX (PIJIBTPOB HE BEIET K aMILIUTYA-
HbIM ¥ (a30BbIM MCKAXEHUSIM B AMANA30HE YACTOT U3MEPEHMSI.

8.2 Cunxpoumszams

3anuch CUTHAJOB, TIONYYaeMBIX B PE3yJAbTAaTe KaXIOrO yAapa, clefyeT NpPOW3BOMMTbL B pEXHUME
CHHXPOHM3AIIMH aHANU3aTopa, ¢ TeM 4YTOObl HAayajo 3allMCU IMOMEIAIOoCh B Havyaio 6/10Ka JaHHBIX
aHamu3aropa. B LiudpoBoil 3anMcy curHaia JoJoKeH coAepXarbest HeOO0JIbILION YYacTOK, COOTBETCTBYIOIMIA
BPEMEHM HEMOCPEICTBEHHO A0 YIapa, YTO rapaHTHPYeT KAyecTBO 3alMCH TepeaHero ¢GppoHTa YHapHOTO
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BO30yXaeHUs (cM. pUCyHOK 6). EciM BO3MOXHOCTD TAaKON perucTpaildd <«IIpeiynapa» I JaHHOro
aHAJIM3aTOPa OTCYTCTBYET, HAWIYYIIMM pelieHueM OyaeT BHEIUHSIST CMHXPOHM3ALMS M0 HeoTOUILTPOBAH-
HOMY CUTHAJTy CHJIBL.

8.3 CootHomenns napamMeTpoB BbIGOPKH

Kaxpasn uudposasi 3anuch, MpeaHasHayeHHas A nocienywueil o6paGoTku MocpeacTBOM Mpeob-
pasoBaHust Pyphe, CONEPXHUT 3afaHHOE YMCJO N paBHOOTCTOSALLMX APYT OT APYra JIHUCKpEeTHBIX OTCYETOB
oThUIBTPOBAaHHOrO aHayoroBoro curHaina. Kak npasuito, g ucronssosanus 3¢hp@eKTHBHBIX AITOPUTMOB
6bicTporo mpeobpasoanusa Pypbe yucno N GepyT paBHBIM cTereHHM yucna 2, Hampumep 1024. O6mas
JuHa 3armucn T onpepersiercst dopMynoit

T=Nat, )

[Ae A t — BPeMEHHON MHTEpBAI MEXIY COCeIHUMM OoTcYeTaMM. Benmuuua, o6paTHast A 7, Ha3bIBAETCS
4acTOTOM BBEIOOPKH.

AMN® nmozsonser nonyyuts (N/2+1) KOMIUIEKCHBIX 3HaYeHU KoadduimeHTos Oypbe, KoTOpHIE B
YACTOTHON 06GNACTH NMpEeACTABIAIOT cO00i NMCKPETHBIA CIIEKTp C MHTEPBAIAMH MEXIY COCTaBISIOLIMMH
A f=1/T, pacnioioxeHHHIi B ananasoxe ot 0 no wactotsl HalikBucTa, paBHO NOJOBHHE YaCTOTbI BBIGOPKH.
Yrobbl n3dexath ddpdexra HamoxeHus: dacToT (cM. 8.1), YacToTa cpesa aHaJIOTOBOTO PWILTPA HHKHHMX
4acTOT HOJLKHA JIEXATh HIDKe yacToThl HallKBUCTa C yYeTOM TOro, UTO CIaJ YaCTOTHOM XapaKTepHUCTHKH
aHajiorosoro ¢wisTpa He siBJIgETCS HIEANBbHO KPyThIM. Kak npaBuiio, 9acToTa BBIGOPKH MpeBBILUAET YACTOTY
cpe3a GpWIbTpa B 2,56...4,0 pa3a B 3aBUCHMOCTH OT CTETIEHM KPYTU3HEI CI1aga YaCTOTHOM XapaKTEPUCTHKH.
Hns 6Groka naHHbIX pazMepom 1024 sto maer ot 400 1o 256 crieKTpanbHbIX JUHUIA.

B ToM ciyyae, xorma Bce IepeXoJHbIE MPOLECCHl MOJHOCTBIO COOEpXaTcs B LHMPOBOI 3aImcH,
yacToTHble cocTapistionme AT MoXHO paccMaTpuBaTh KaK BhIGOPKY U3 HEMPEPbIBHOTO NMpeobpa3oBaHs
@yppe ucxonHoro curHama. OTKIMK JHHEHHON KOHCTPYKUWM HA YAAp MPEACTaBIsAET coboil CyMMY
CHHYCOMI, OrM0aioLIast KOTOPhIX CHaJAeT N0 IKCIOHEHIMATbHOMY 3aKOHY, U HEKOTOporo ¢OHOBOTO 1IyMa.
Kak nipaBWio, HaWIydnive pe3yJbTaThl MOAYJaloTCs, KOTIa CMTHAI OTKIMKA COCTABA[eT K KOHLUY 3alicH
oxono 1 % nepeoHavyansHOro 3HaYeHUs. Takoe pelileHre MOXHO PACCMAaTPUBATh KaK KOMITPOMMCC: 3aITiCh
Gosblueil JUIMHBI TO3BOJIUT YBEIHYMTh Pa3peLlaroNiyio CriocOGHOCTD 110 YacToTe, HO YBEJMYMBAET MOrpeLl-
HOCTh 00paGOTKM 32 CYET YMEHbUIEHWSI OTHOLIEHMS CUTHAJI/ILIYM; B TO X€ BpeMs UCITo/b30BaHHue Gojee
KOPOTKO# 3am1CH IPUBOIMT K YPE3MEPHOMY YCEUEHMIO OTKIIMKA (3¢hdeKT, U3BECTHBIN KaK «[IPOCAYHBAHME»
WM «yTedKas [2]), YTo TaKXe MPUBOAMT K IMOBBILIEHUIO MOIPELUHOCTH 06paboTKM.
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M3 dopmyisl (1) cnefyer, 4To JUIMHY 3alTHCH MOXHO BapbUpoBaTh, M3MeHsA pasmep BbiGopku N win
4acToTy BHIOOPKM. OIHAKO YacTOTa BHIOOPKM OMpENeNsdeTcsl B MEPBYIO OYepens TpeGyeMbIM AUANa3oHOM
4acTOT aHaIN3a, II03TOMY BO3MOXHOCTb yBeaudeHUsI T 3a cYeT YMEHBLUEHUS 4acTOThl BbIOOPKU OrpaHM-
yeHa. B cBolo odyepenb, Ha BBIGOp yMcia N MOryT OKa3aTh BJIMSIHHE KOHCTPYKTHUBHbIE OCOBEHHOCTH
HCIOJIb3yeMOro aHanv3artopa. YBemmdeHne N MOXeT noTpeboBarscsi, HAIIPUMED, IIPY MCMBITAHHM KOH-
CTPYKLIMI ¢ MaIbIM Ko3pdHULUEHTOM AemiibupoBaHusa (cM. 4.2.4). B 2TOM ciydae MOXHO PacCMOTPETh
[IBE JOTIOJIHUTENbHBIE BO3MOXHOCTH:

a) BBECTHM UCKYCCTBEHHOE 3aTyXaHHe ITOCPEJCTBOM 3KCIOHEHLIMAILHOro okHa (CM. 8.5);

©) HCHONB30BATH PEXUM «yBEJIMYEHUsI MaciuTaba» aHAIN3aTOpa, IIPY KOTOPOM aHATKH3 OCYLIECTBIAIOT
B OIPaHUYEHHOM [AMAIIa30HE YACTOT C OJHOBPEMEHHBIM YBEJIWYEHHEM pa3spellieHus o 4acTore, T.e.
YMEHBLICHHUEM A f 3TO MTO3BOJISIET YBEJMUUBATh JUIMHY 3amkcy Oe3 u3MeHEHHST N.

8.4 Cornacoranue Mo IMHAMMYECKOMY MHMALIA30HY

[Mpu ucrnonb30BaHMM METONA YIApHOIo BO3GYXHEHUSI BCIencTBME GONbUIOH MOUIHOCTH YIapHOTO
HMMITYJbCa, B TOM YUCJIe M NIPUXOASLLEHCS Ha YaCTOTHI 3a MIpeeaMu T1ana3oHa 4acToT U3MepeHHuil, Bcerna
HEOBXOIMMO CUHTATHCSA C BO3MOXHOCTBIO OTPAHHYECHHST CUTHAJIA H3MEPHTENLHOM CHCTEMOI (KIHMIIITHPO-
BaHreM). ONTUMaNIBHOE UCIIOJIb30BaHME IMHAMMYECKOrO TUANa3oHa U3MEPHUTENIbHONW CHCTEMBbl O3HAYaAEeT,
YTO NMUKOBbIE 3HAYEHUS CUTHAJA JOJDKHBI pacrioiaraThCsi MaKCMMAILHO OIM3KO K YPOBHIO OrpaHHYEHUS.
PexoMeHayeTcst KOHTPOJIMPOBATh MIPOLIECC OIPaHUYEHUS CUTHAIA ¢ ITOMOIIBIO 3alIOMHHAIOILETO OCLUILIO-
rpada win, ecaM maHHbIA crioco® He IMOAXOAUT, ¢ mHoMollblo Pyphe-aHannzaTopa. B moGom ciydae
IIMAMa30H YacTOT aHAJIM3a JOJKEH 3HAYMTENBbHO IPEBHIIATh MAaKCHMAJBHYIO YacTOTY cUrHaia. Takoii
KOHTPOJIb CJIeXyeT MPOBOLUTH M1l BCEX TOYEK KOHCTPYKUMHM, TPEXAe 4eM MPUCTYTIATh K UCIIBITAHUAM U
cOOpy HAHHBIX IUISL ONIPEACNCHUS TOABWKHOCTY, NIPUYEM 3HAYeHUe CUIBI ylapa JOJDKHO COOTBETCTBOBATD
MaKCUMAIbHOMY 3HAYEHUIO, UCITONb3YEMOMY IMPU UCTIBITAHUSIX.

PeanbHO KOHTpOMMpPOBaTh KIUIITMPOBAHHE MOXHO TOJIBKO TOC/e MPOXOXKACHUSI CUTHAJIOM HEKOTO-
pOro yyactka M3MEpUTEIbHON Lieny (HarpuMep, MpeoGpa3oBaTesisi ¢ COINACYOMM yerwiuteieM). OLUeHKY
HCKAXEHWH CHUTHaja Ha JAHHOM YY4CTKE MOXHO OCYLUIECTBMTb HA OCHOBAaHHMM AHAIU3a TEXHMYECKHUX
XapaKTEPUCTHK COCTaBISIIOLIUX €r0 JIEMEHTOB.

CyliecTByeT HECKOIBKO BO3MOXHOCTeH H36eXaTh OrpaHUYEHMSI CUTHAIA, B TOM YUCIIE:

- YMEHBIUUTH CUIY yaapa;

- YMEHBbUINUTH K03GhPHIIHEHT YCUICHHS COTNACYIOIIEr0 YCUINTENS;

- HCIOJIb30BAaTH JIATYMK C GoJiee HU3KMM KoadduimeHTOM rpeobpa3oBaHusl.

8.5 Hcnoim3obanue OKOH

8.5.1 IlpuMeHeHHe OKHA CIIBI IIpH aHAIM3€ CUTHAIA CHJIBL

Ha yyactke Lu¢poBOil 3alIMCH UMIIYJLC CIUIBL 3aHUMAET OYeHb MAJCHBKHI y4yacToK (KaK INMpaBuio,
MeHee 1 %), [MO3TOMY Jaxe OYeHb CNAalBIif II[yM MOXET BbI3BATh NPH H3MEPEHWM CIIEKTpa CHJIBI 3HAYMU-
TeJbHble TIorpellHocTd. OcoGeHHO 3TO 3aMETHO B ciiyyae NMPUMEHEHHs pexXuMa yBeIMYeHHs MacliTaba
YaCTOThI UJIK HMCIIONb30BaHUA 0J10Ka AaHHBIX OOJIBILIOro pasMepa.

Jns yMeHBIIEHHS BIMSHUS CIy4aiiHOro mryma oObidHO mepes; 06paboTKoii ¢ moMouipio mpeobpaso-
paHHsS Oypbe HCIONB3YIOT YMHOXEHHUE oL POBaHHOIO CMTHANA CHIBI HA OKHO CHJIBI — BECOBYIO (DyHK-
LMI0, 3HAYEHHE KOTOPOil pABHO €AMHHMUE Ha YYaCTKE 3alMCH, BKIIOYAIOLIEM B ceOsl CUTHA CWIBI C Y4€TOM
OTKJIMKa (WibTpa, W paBHO HYJNIO Ha ocraBiueMcsl ydyactke. JlaHHBIH crioco® He BeAET K IOSBACHUIO
HMCKAXEHHH, €CNIH 1IYM LIMPOKOITONOCHBIN (CMEKTPAIbHAS TUIOTHOCTh SHEPIHM TUITUYHOIO HMITYJIbCA C
NPHUMEHEeHUEM OKHa CWibl M 6e3 Hero nokasaHa Ha pucyHke 7). Eciu Xe B 3allMCH CHTHaJa CONEPXUTCS
3HAYMUTEIbHAA TOCTOSIHHAA WM IEPUOIWYECKAsT COCTABIAIOINAS], [MPUMEHEHUE «OKHA CUJIBI» XOTS M
MpUBeAeT K YMEHBLIEHHIO B CIIEKTPE CUTHAJIA IIIyMOBOI COCTaBISAIOLLECH, HO ONHOBPEMEHHO BBI30BET TAKXE
pacnpenesieHue 1YMOBO# COCTaBJISIIONIEH CrieXTPa B IIMPOKOIA 110J10Ce YaCcTOT — «IIpocadyuBaHme» (cM. 8.3)
— M3-33 yCEYEHMs] HEMPEPBIBHOIO CUTHANA HIyMa BO BpeMEHHOH obnacTu. BemencTsue 3toro s3dgekra
IUyM, HaOMIoNaeMbiii Ha YacToTax 3a MpeleaMM AUAara3oHa 4acTOT M3MEPEHUH, HapUMEp Ha HYJICBOM
JaCTOTE WIM HAa CETEBOi YacToTe, B pe3yibTaTe MPMMEHEHUA OKHA CHJIbI MOXET «3arpsi3HUTh» 3HAYUTENb-
HYIO 9acTh OUara3oHa yacroT uaMepeHUi. IMoynoca pacnpeneneHUs LIyMa MOXeT OBITh CyXeHa 3a CYeT
n3MeHeHHst GOPMbI OKHA TAKMM 00pa3oM, YToObBI TIEPEXos OT EAMHHULIBI IO HYJS HE OBLT CAMLIKOM PE3KHM,
OIIHAKO HAWTYy4LUUM cIocoO0oM GyIeT HCKIIOUEHUE U3 CUTHANA CWIIBI BCEX NMEPUOTUYECKUX M MOCTOSHHBIX
COCTARIIOIIMX A0 YMHOXEHUsT Ha OKHO cwibl. Ha pucyHke 8 mnokasaH pe3yabTaT NMPUMEHEHUS MpAMO-
YrONBHOr0 OKH2 CHJIBI B CJIy4ae NEepPUOJUYECKOro alfMTHBHOrO LiyMa Ha yacrote 60 I

8.5.2 Hcnonb3oBaHUE OKOH IPU aHAJIM3€ CUTHAIOB OTKJIMKA

CornacHo 8.3 3HadyeHHe CUTHANA OTKIMKA B KOHLIE ¢ pOBOl 3aIHCH IOJDKHO COCTaBIATh okoyio 1 %
ero 3HavyeHus1 B Hayaie 3amucu. DI NpoBepKHM 3TOro peKOMEHIYETCS OLIEHHUTh OTHOUIEHHME IMUKOBOro
3HAYEHMSA CUTHAAA B CPeIHeN OBNACTH 3allUCH K €r0 MAKCUMAILHOMY 3HaUYeHHUIO. DTO OTHOILIEHHE JOJLDKHO
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6) YckopsgeMocTh (aMIVIMTYIA M ¢a3a) B OTCYTCTBHE OKHa
PucyHok 9 — YacToTHas xapakTepycTHKa, U3MEpEHHast I HEB3BEIICHHOro CUTHana

61Tk paBHO IpuMepHo 0,1, YBeanueHHe 3TOro OTHOLUIEHHsI 03HAYAET, YTO MMEJIO MECTO ycedyeHue CUrHAIa
OTKJIMKA.

JInst KOHCTPYKIMIA ¢ MANBIM JeMIIUPOBaHUEM BHINOJHEHNE YKA3aHHOTO YCIOBUSA MOXET 0Ka3aThCs
HEBO3MOXHbBIM WJIU HEXENATENbHBIM, MMOCKOJIbKY TpeOyeT 3HaYMTENBHOTO YBEJIMYEHNSI pasMepa BhIOOPKHU
WIM aHATK3a C YBEITMYEHUEM MacITaba B oyeHb y3KO# nojoce yacrot. Eciiv Takag BeICOKas pa3pelnaiomas
CMOCOOHOCTD 1O YacToTe He TpebyeTcs, 1ienecoobpa3sHo mepel KCIMoib30BaHUeM Npeobpasosanusa Dypoe
BBECTH B CHTH&J OTKJIMKA MCKYCCTBEHHOE 3aTyXaHUE, YMHOXast €r0 Ha BECOBYIO (DYHKIIMIO, SKCIIOHEHITH-
aNbHO CMAfaIoLLyI0 OT eAUHHULB! B HAYAJIE 3aMMCH K HEKOTOPOMY 33aIaHHOMY 3HAYEHHIO B KOHLE.

Ha pucyHkax 9 u 10 nokasaHpl OLEHKHM YaCTOTHOM XapaKTepUCTUKM KOHCTPYKIMH C MaIbIM
IeMIpUpoBaHUEM COOTBETCTBEHHO 0€3 MCMOJIb30BaHUS 3KCIIOHEHIIMABHOTO OKHA W C IIpUMeHEeHHeM
TAKOTO OKHa, KOrfia secoBas GyHKUUS cnagaeT K xouuy sanucu no 0,05. YacroTHast xapakTepUCTHKA,
u3zobpaxkeHHad Ha pyUCyHKe 9, MMeeT BCe IPH3HAKU «[1pocayuBaHus» 1Ipy Ucrons3zoBanun JTIP: sHauu-
TENbHbBIEC UCKAXKEHUS B (baSOBOM CIIEKTPEC MU IMOTPEIIHOCTH CIVIAXKUBAHKUA B AMIUIMTYAHOM, T.€. B OTCYTCTBUE
3KCITOHEHLMAIBLHOIO OKHA BO3MOXHO MOJIy4eHHe 3aHMKEHHbBIX 3HAUYCHU 4aCTOTHOM XapakKTepHCTHKHA Ha
pe3oHaHcax. 3HaYeHHe TAKO MOrpellIHOCTH HEBO3MOXHO NIPe/ICKA3aTh 3apaHee — OHO OyNeT ONpenesiThest
yce4eHUeM BO BPEMEHHON OOJACTM KOHKPETHBIX MOX KOHCTPYKUMH. McKaXeHus, MPUCYTCTBYIOIUHE HA
pucyHke 10, 3HaYNUTENbHO MEHbIIE. XOTSA M B JAHHOM CJTyyae 3Ha4eHMsl XapakTepUCTHKH Ha pe3oHaHcax
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6) YckopsieMocTb, NOIyYeHHAs TIOC/Ie NPUMCHEHHA OKHa

PucyHox 10 — YacroTHas XapaKTepUCTHKa Noclie IPUMEeHEeHHs 3KCITOHEHIIHATbHOTO OKHa

3aHMXEHBI, UX MOXHO CKOPPEKTHPOBATh B COOTBETCTBUM C METOOUKOMN, CONEPXKAIUENCS B MPIIOKEHUHU A.
IlpyHLMn 370} KOppeKIiIUKM 3aKII09aeTCsl B OLEHKE UTS KaXAOMH MOIB BUOpalUy BHAYale YBEMYEHHOTO
(3a cYeT NPUMEHEHHUSs IKCIIOHEHUMAIBHOTO OKHA) Koa(dduuneHTa AeMIOUPOBaHHs!, [TOC/E Yer0 HCTHHHOE
3HauYeHHue KoaddueHTa 1eMIIbUPOBaHMs ONMPEJENSIIOT, BEIMUTAS M3BECTHOE 3HAYEHUE TIOMPABKH.

Meron, cBA3aHHBI C YMHOXEHHEM Ha BECOBYIO GYHKIIMIO, TOCTATOYHO HaleXeH, eCNM B MCXOMHOMR
3alMcK OTKIIMKA CIaj 3a cYeT cOBCTBEHHOTO MeMIIPUPOBAHMA KOHCTPYKLIMM JOCTHTaeT K KOHILY 3aIlTUCH
25 % TNepBOHAYATIBLHOIO 3HAYEHMSI ¥ MEHee, B IIPOTUBHOM CJlyyae KOppeKLMsl aMIUTMTYIHO-YaCTOTHON
XapaKTepUCTUKU CTAHOBUTCSI BEChMAa YYBCTBUTEJIBHON K MOIPELIHOCTSM onpeneieHusi Ko3¢hhUuIeHToB
JneMITUPOBAHMUS.

IpuMeHeHHEe TAHHOTO METOAA MOXET 0Ka3aThCs LieJ1ecO0Opa3HbIM JaXe B TOM Cliydae, KOrad pasMephl
6J10Ka TaHHBIX ITO3BOJLIIOT MTOJIHOCTBIO 3aIIUCATh OTKIMK KOHCTPYKIIMH, IIOCKOJIBKY TIPH 3TOM YJIy4IUaeTCst
OTHOILIEHHUE CI/IFHaJI/LHyM 3a CUeT YCUJICHHUs] CUTHaJIa Ha HAaYaJIbHOM YUACTKE, I'I€ €ro aMIUIUTYAa BBICOKA.

8.6 Meroasl ycpeaHeHus

JUis yiIydqieHHst OUEHKW YaCTOTHOM XapaKTEPUCTUKW PEKOMEHIYETCSl MPOU3BOAMTH YCpeIHEHME
JAHHBIX B YACTOTHOM OOJIACTH MO HECKOILKUM yaapaM. [is 3TOro 1o OTAEIbHOCTH BBIYMCISIIOT YCPeAHEH -
HbId B3aHUMHBII CIEKTP CHUTHAJIOB OTKJIMKA U CHJIBI W yCpeAHEHHBIH chieKTp curHana cuibl. OLeHka

13



roCT MCO 7626-5—99

YacTOTHOM XapakKTCPUCTHKHU ONPCHACNACTCA KaK OTHOIUEHHWE ITHX YCPCIHCHHDLIX CIICKTPOB. chenHeHue
CITEKTPOB TO3BOJISET BBIYHCIMTE TaKXe DYHKLMIO KorepeHTHocTH (cM. 9.1).

Ecan ypoBeHb IIyMa HEBEJIWK, JOCTATOYHO IPOM3BECTH YCPEAHEHWE MO TPeM-ILITH yAapaM sl
KOHTpPOJIS MPaBIILHOCTH TTOMy4YeHUsI U 0O6paGoTKu maHHbIX. [IpH HanMYMKM HEKOPEIMPOBAHHOTO LIyMa
3HAYMUTEbHOM MOIMHOCTH €0 BJIHSHHE MOXET ObITh YMEHBbIIEHO 3a CYeT YBEJIMYEHHS YHCJIa yIapoB M
ycpenHeHUs1 1Mo OGosplueMy 4uciay peaiusauuid. OOHaKo cilefyeT MMETb B BHIY, YTO CYLUECTBEHHOE
yBeqd4eHHE YUCA yIApOoB CBOAMT Ha HET TaKoe MPEHMMYILECTBO yJapHOro Bo3OyXmeHHMsI, kak OblcTpoTra
peanusanyu. IlostoMy B ciydae, KOrga HEBO3MOXHO YMEHBINIMTh ypoBeHb (oHoBoro uiyma, 6osee
MpeANOYTUTENLHBIMU MOTYT OKA3aThCS APYTrHe METOINBbl BO30YXKIECHU.

[Ipy HaHeceHMM KaXAoro MOCHeAyIOlIlero yaapa HeoOGXoauMo YOEOMTbCS B NOJHOM 3aTyXaHUM
OTKJIMKA KOHCTPYKIIMM Ha MpPEeAbUIYLIWil yaap, B HPOTHBHOM CJy4ae CHTHaJl OTKIMKa OylneT MCKaXeH
«3BOHOM» OT MMpenblaywero yaapa. KoneGaHust KOHCTPYKIMiA ¢ MaTbIM ZeMIIpUPOBaHHEM WX HEGOJbLLIMX
pa3sMepoB MOXHO TOTACUTh BPYYHYIO.

9 KoOHTpOIs NPABHILHOCTA H3MepPEHMi

9.1 ®ysxkius KOrepeHTHOCTH
OYHKLMS KOTepEHTHOCTH v 2(f) OIpee/eTcs: BhPaXeHHEM

2 = |G, (HF ¥)
G, (N G,

e G (f) — YyCpeNHEHHBbI B3AMMHBIA CIIEKTP MEXIY CUTHANAMH CIIbI M OTKIHKA;
G.(n, Gy(f) — YCpeOHEHHBIC CIEKTPhl CUTHAJIOB CUJIbI U OTKJIIMKA COOTBETCTBEHHO.

ODYHKINS KOrepeHTHOCTH ITOKA3BIBAET CTefeHb JHHEHHOM! 3aBUCHMOCTH MEXIY OTKIMKOM U CHIIOH
IUTS Kaxaoi yacToTst f ¥ u3MeHsiercst B uutepsane [0, 1]. 3HauuTensHoe OTKIIOHEHME PYHKIMK KOTEPEHT-
HOCTH OT €IMHHULI MOXET CBUAETE/ILCTBOBATh O HU3KOM KAa4yecTBE IMPOBEACHUS U3MEPEHUN.

[MTorpeirHocTy OLEHKHA (PYHKUHM KOTEPEHTHOCTH 3aBUCHT KaK OT €€ COOCTBEHHOTO HCTHHHOTO
3HAYEHUs], TAK U OT YMCJIA PEAIM3aLMi, MO KOTOPHIM IPOBOAMIM ycpeaHeHuUe. st BpIcOKMX 3HaYeHMH
dyukumit korepeHTHOCTH (0,9 U GoJiee) TpeGyeMast TOYHOCTE OLIEHKM MOXET ObITh OCTUTHYTA yCpeAHEHUEM
BCEro JIMLIb IT0 HECKONBKUM peain3auusM (OT IsITU fo necsati) [2].

Bo3MOXHBIMM MPUYAHAMHA HU3KOH KOTEPEHTHOCTU NMPU MCHBITAHUSIX € HCIOJB30BAHUEM YAPHOIO
BO30YXICHUSA SIBISAIOTCS:

- LIYyM B CHTHA&JIE CHIbL;

- ILUYM B CHTHAJIe OTKJIMKA;

- cJTyyaiiHbie U3MEHEHMS TOYKH M HATIPAB/IEHUS NPWIOXEHUS CHJIBI OT yIapa K yaapy;

- HeJUHelHOe MoBeaeHUEe KOHCTPYKIIMH.

Ocobo ciegyer OTMETUTh NMafeHWe 3HAYeHWi GyHKUMH KOTepeHTHOCTH HAa aHTHPE3OHAHcaX. DTo
MOXET SIBJATbCA CICACTBUEM TOIO, YTO OTKIIMK KOHCTPYKUVH Ha JaHHBIX YaCTOTaX NpUOIIKaeTCs K YPOBHIO
COBCTBEHHOTO 1IIyMa U3MEPUTENILHON CUCTEMB] M OTHOILHEHHE CHTHAJ/UIYM Pe3KO YMEHBIIACTCA.

Hanwyue 1ryma B KaHase M3MepeHUs OTKIIMKA XOTS M NPUBOAMT K YMEHBILIEHNIO 3HAYEeHUsT QYHKIUM
KOTe€PEHTHOCTH, [TO3BOJISIET, TEM HE MEeHee, MOMYYUTh JOCTATOYHO TOYHYIO OHEHKY YaCTOTHOU XapaKTepHc-
THKM 32 CYET JOCTaTOYHOo Gompnioro yMcia ycpennenuii (cM. TOCT UCO 7626-2, npuioxeHue A).

YMeHbIIEHH)E IyMa B KaHAJIaX U3MEPEHHs CIUTBI M OTKJIKA MOXET ObITh OCYLIECTBIIEHO IyTeM BhiGopa
COOTBETCTBYIOIIETO OKHA, KaK YKa3aHo B 8.5.

Cnefmyer MMeTh B BUIY, YTO HEKOTODBIE NMOIPEUIHOCTH B MPOBENEHWH M3MEPEHHI MOryT GbiTh HE
BBISIBJIEHBI C IIOMOLIbIO PYHKIIMHK KorepeHTHOCTH. K HuUM oTHoCHTCS:

- «[IPOCAYMBAHHME» BCICACTBUE YCEUCHHUA OTKIIMKA (HEaNeKBAaTHOE paspellieHUe Mo YacToTe);

- HeKOTOpbie BUABI HEJIMHEWHOCTH KOHCTPYKIIHM;

- OrpaHWyeHWe CUrHaia (KJIUITUpOBaHue).

9.2 KonTpoms BOCHPOM3BOINMOCTH

TMocne 3aBeplLUeHIsI HCTILITAHWI CIIEAYET TOBTOPHO IIPOBECTH XOTS GbI O{HO U3 HAYANLHEIX U3MEpPEHUI
C LIEJTbIO YIOCTOBEPUTECS B TOM, UTO PE3YJIBTAThl U3MEPEHMI! B HaYase ¥ B KOHLIE CEPHY UCIIBITAHMI XOPOLLIO
cornacylorest Mexay coboil. Dta mpoBepKa IIOMOraeT BBISIBUTH Takue NpoObJieMbl, KaK U3MEHEHME caMol
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KOHCTPYKUMM WM IPAHUYHBIX YCJAOBHM, BJIMSHHE TeMIlepaTypbl, UaMeHeHUMA KoadduumeHnTa npeobpazo-
BAHUS U3MEPHUTEILHOTO TPAKTA.

9.3 Ilposepka BHIIOJHCHUSA OPUHLMIA B3AUMHOCTH

W3 npuHIMIa B3aMMHOCTH CJIELYeT, YTO IS JUHEHRHONH KOHCTPYKUMM HOIBVIKHOCTH MEXIY IABYMs
TOYKAMM KOHCTPYKIIMH HE 3aBHCHUT OT TOT'O, K KaKO! TOUKE IMPIIOXeHO BO3OYXICHUE, a B KAKOW H3MEpEH
OTKJIMK, ¥ COXPaHSIETCst TIpU MepeMeHe TOYeK BO30yXAeHMS U u3MepeHusa Mectamu. Eciiu npoBepka 3Toro
MpUHIIMIIA AaET YIOBJAECTBOPUTENBHBIN PE3YIBTAT, 3TO SBISACTCA NONOAHUTEIBHDIM NOATBEPXKACHUEM IIpa-
BIWIbHOCTH MPOBEIACHHSI U3MEPEHUM; OTKJIOHEHHME XK€ OT IIPHHLIMITE B3AHMHOCTH MOXET FOBOPUTE O TaKMX
npoGyieMax, KaKk Ipe3MepHast JIOKaJbHasi Harpy3kKa JIeTKoil KOHCTPYKIIMHM JATYUKOM (WIM AAaTIYMKAMM) WM
HaJIM4YKe OTpeJe/ieHHBIX BUIIOB HEIHHEHHOCTH.

9.4 KoHTpoab JMHEHHOCTH

st BoIABIEHUST MHOTMX THIIOB HEJIMHEHHOCTH pEKOMEHAYETCS IMOBTOPUTH MPOLENYPY H3MEpEeHHs
MOABYXKHOCTH VIS Pa3IMYHEIX 3HAYeHU aMILIMTYAB BO30yxaeHus. ’KenatelbHO, €CJIM 3TO BO3MOXHO,
VBEJIMYUTD BBIHYXKNAIOLUIYIO CUIIY IOCAE€IOBATENIbHO, KAK MMHUMYM, B IECSITh pa3 M pacCMOTPETh JI0ObIC
3HAYHUTEJILHBIE OTKJIOHEHUS B Pe3y/IbTATaX U3MEepEeHHs MOABHXKHOCTH.

9.5 CpaBHeHHe C W3MepeHMAMH, IPH KOTOPHIX NPHMEHAIOT HPHKpEIUIsIeMElil BO30yIHTE b

Taxoil BUI IIpoBepKHU TpeGyeT 3HAYUTEIBHBIX JOMOJHUTEIBHBIX 3aTPAT, CBSI3aHHBIX C HEOOXOXUMOC-
TBIO MCIOJB30BAHUA JpYroro oGOpyHOBaHHUSA, 3aTpaTaMM BPEMEHM Ha €ro YCTAaHOBKY W IpoOBeleHUe
usMepeHuit. IToaToMy peKOMEHIYETCS ero MCIONb30BAHUE TONBKO B TEX CJTy4asiX, KOT[A €CTb COMHEHHS B
IPUTOIHOCTH METOoNa YAAPHOTo BO3DYKACHHUS IS UCMIBITAHUNA KOHKPETHONW KOHCTPYKLIMH.

NPUITOXEHUE A
(cripaBoyHoOe)

Koppexuus pe3yibTaToB HIMEPEHHH, MOTyIEHHBIX ¢ HCHOJb30BAHMEM SKCHOHCHIMAILHOTO OKHA

VYMHOXEHHE CHPHala Ha SKCINOHCHUHANIBHYIO BECOBYI0 (YHKUIMIO NPUMEHSIOT OIS YMEHbLICHWUS BIIHSHHS
MOrPEeLIHOCTEM «IPOCAaYMBAHMSI» M LIYMA Ha PE3YNbTAaThl U3MEPCHHS YaCTOTHOM XapaKTEPHCTHKH € MMOMOLLBIO YAAPHOIO
B036yxaeHHA. [IoCKONBKY pe3y/ibTaThl OLIEHKM YacTOTHOM XapaKTEPHCTHKYU MO «B3BEHICHHLIM» JAHHBIM CYLIECTBEHHO
OTJIMYAIOTCS OT €€ HCTUHHBIX 3HAYECHMIA, VTS KOPPEKIIMU Pe3yNbTaTOB N3MEPEHMIA ClicIyeT HCMOb30RaTh HUXKENpHUBe-
NEHHYIO METOAUKY. DTa METOAHKA I103BOJSICT NMOAYIUTh YIOBACTBOPHTEABHBIC PE3YIbTAThl P BBINMOMHCHHH CNICLYIO-
WMX YCITOBUMA:

- JIMHEHHOEe NMOBEJEHKE KOHCTPYKIIMH;

- u3MepeHHe Ko3(DOHUIMEHTOB eMN(MUPOBAHUA KaXKA0H MOJBI, pealbHO BO30yXIaeMol B Avarna3oHe YacToT
HU3MEpeHUH, 110 «B3BELIEHHBIM» JaHHHIM MOXET OLITb MPOBESACHO C HOCTATOYHOM TOYHOCTBIO.

3apaya co6¢cTBEHHO onpenciieHns KoabQuLneHToB AeMIIDUPOBAHKHA MO pe3yAbTaTaM H3MEPEHHUS NMOABHXXHOCTH
IIyTeM Pa3iMYHBIX METOIOB TIOATOHKW KPHBEIX OTHOCUTCH K cepe MOoAabHOTO aHaiM3a W B HACTOsLEM CTaHIapTe
HE paccMaTpUBaeTcs.

Ilycth JvHeliHas CHUCTEMa, OIMCHIBAIOLLIAS CBS3b OTKIHKA x(f) ¢ BBIHYXIAIOLICH CWION (), omnpenensgercs
MMITyNTbCHOHM XapakTepucTUKoi A(f). Toraa mnd Hy/leBBIX HaYalbHLIX YCHOBMI (KOHCTPYKLMS A0 yAapa HaXOmWTCd B
COCTOSIHMH MOKO$) NpUMEHHMa clieayionias GopMyna:

f

X0 = | hwt—u)du. A1)

0

B pesynbrare yMHOXEHUS 06enx yacteidl ypasHeHus (A.1) Ha e~ % nonyyaeM

!

x(tye=at = | hupe=ay(t—u)e—at—v) gy, (A2)
0

W3 ypaBHenMa (A.2) BUAHO, YTO TIDH YMHOXCHHUW CUTHAIOB CHJIBI M OTKJIMKA HA OMHY K TY XK€ SKCIIOHEHIMAILHYIO
BECOBYI0 (DYHKIIMIO MMITY/ILCHAsi XapakTepHCTHKA, CBALIBAIOLIAs 3TH [Ba <«B3BELUEHHBIX» CUTHasa, TpeAcTamisger coboii
MpON3BEAECHNE MCTUHHONM MMITYJIECHON XapaKTepPUCTHUKU TMHEHHON CHCTEMBI M TOM XK€ CAMOH SKCIMTOHEHLMATLHON hyHKLMAH.

VMITYNBCHYIO XapaKTepHCTUKY TMHEHHON CHCTEMBI MOXKHO TIPEACTABHTEL B BHIE CYMMBI YleHOB BHIa A exp(sf),
[Ae S, — KOMIUIEKCHOE 4YMC/IO, NEHCTBUTENbHASA ¥ MHMMAs Y4aCTH KOTOPOTO ONpelesisioT COOTBETCTBEHHO CKOPOCTh
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3aTyXaHMsl M COOCTBEHHYIO 4acCTOTy € yyeToM AeMNdupoBaHMs I 7~ MOIM BHOpaum#, a A, — KOMILICKCHas
nocrosiHHas. TakuM obpasoM, B pesy/ibTaTe YMHOXEHHS Ha SKCIIOHEHLMANbHYI0 (PYHKLIMIO B UMIIYJIBCHOM XapaKkre-
PMCTHKE [TPOHCXOIHMT 3aMCEHa §, Ha (5,—a).

ITycTb B pesynbTare uamepeﬂnﬁ YacCTOTHOM XapaXTepUCTUKU C MCIIOJIb30BAHHEM SKCITOHEHUHANLHOTO B3BELIM-
BaHMsl M nocnenyiontei odpaboTku mis r-it MoAbl MONMydYeHA OUEHKA KoadhduipeHTa NeMIpHpOBaHMA C,- Toraa

HCTHHHOE 3HaYeHHe Ko3ddHUiIMENTa AeMNIPHPOBaHHUA (. ONPEAEISNIOT No (opmyrne
(=C -a/e, (A.3)

e o, — COBCTBEHHAsA Y4ACTOTa CMCTEMbI € YYETOM AeMI(pUpOBaHHUS.

Koppexiuis 3HaUEHU# ITOABUXHOCTU OCYLLECTBRIAETCS IMOCPEICTBOM CHHTE3A C YUETOM MOJMYUeHHBIX 1o dopmyne
(A.3) 3HayeHMd Koa(pOdUUMEHTOB AeMIIGUPOBAHUS Ui BceX MOJ, JAIOLIMX BKAaJ B KoJicGaHMe KOHCTPYKUMM B
JIMana3oHe 4acToT U3MEepeHUH. B cnyyae n1aneko pa3HECEHHBIX MO C MANTbIM JeMITPUpOBaHHEM 3HaYCHHE YacTOTHOMN
XapaKTePHCTHKH Ha pe30HaHCe OOparHO MPONOPUMOHANLHO KO3GDOULIMEHTY ASMIIQUPOBaHHs, NOITOMY KOPPEKLKA
YacTOTHOH XapaKTepHUCTHUKM, TIONYYeHHONH Ha OCHOBE «B3BEIICHHBIX> JAHHBIX, B 06/1aCTH pe3oHaHca Oy/IeT 3aKmoUaThest
B €6 YMHOXEHHMH Ha Ko3(hduLueHr ¢ /.

Ha npakTyke 3KCNOHEHUHUANIbHOE B3BCLIMBaHWE YacTO NPHMMEHSMIOT TOJLKO K CMTHaly OTK/IMKa. Beieracreue
Majiioi JUTMTENIbHOCTH CMTHANA CHWIBI JCHCTBUE IKCMOHEHIMANILHOIO OKHAa MOXHO aNimpOKCHMMPOBAThH YMHOXEHHEM
CUTHAJIa CWIB HA NOCTOSHHYIO, PaBHYI0 3HAYCHUIO BecOBOM (PYHKIIMM B MOMEHT MaKCHMAJbHOrO 3HaA4YE€HWs CHIILL.
Ecnu nuk MMnynbca pacnomoXeH BOAW3M Hayana LU@POBOM 3aImicH, TO TAKOH NMOCTOAHHON H3-3a €€ G/M30CTH K
emuHKLIe MOXHO npenedbpeus. Ecom mwia paboueit xannbpoekd no 7.2 npuMeHsieTca TaKoe Xe OKHO M B LndpoBoii
3aNUCH MCTIOJNb3YETCA TAKOM Xe YUacTOK «Ipeaysapa», 4To H B ITPoLiecce U3MEpEeHHs MOABHKHOCTH, YYeT BO3IeHCTBHS
OKHa ABAAETCA COCTABHOH 4acTblO KaTHOPOBKH TpaKTa H3MEPEHHA CHUILL.
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