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Hacrosiuuii cTaHmapT pacrpocTpaHsIeTCss Ha CHIOBBIE KaGelH ¢ TJIaCTMACCOBOI M30JISIHEN H YCTa-
HaBAUBACT MCTOO U3MCPCHUS YaCTUUYHBIX Pa3pAdoOB.

1. CYIITHOCTDb METOJIA

CYH_[HOCTI) METOOAa — ONPECACHACHUC 3HAYCHHUS YaCTHYHOIO pa3pdana WiIH NMPOBEPKa TOro, 4Yro 3HaUe-
HHUEC YaCTUYHOTO pa3psana HE IMPEBBIIACT YCTAHOBICHHOC 3HAYCHHUC MPH YCTAHOBICHHBIX HANMPSDKCHUH H
YYyBCTBUTCJIBHOCTH.

2. AIIITAPATYPA

2.1. Obopynosanune

O0opymoBaHHE BKIIIOYACT B CeOSI MCTOYHHK BHICOKOTO HAMPSKCHHS TPOMBINIICHHOW YacTOTHI M
MOILIHOCTH, JOCTATOYHOH IJISI MCNIBITAHUS CTPOMTENBHBIX JJIMH Kaleneil, BBICOKOBOJIBTHBIN BOJBTMETP,
M3MEPUTENBHYIO CXEMY, KaTUOPaTOp YaCTUYHBIX Pa3panoB, TeHEPATOp IBOMHBIX UMITYJILCOB U MPH HEOO-
XOAUMOCTY KOHEUHBIH UMMEAAHC U MOAABUTEND OTPAaXKECHMIA.

2.2, W3smepurenbHas cxeMa H npHOOPbI

W3meputenbHas cxema BKIIOYAET B Ce0 COCAMHUTENBHBIN KOHICHCATOP, UCTIBITYEMBIN Ka0enb, U3-
MEPUTEBHBIN 3IEMEHT, COSAMHHUTENIbHBIE MPOBOAA U U3MEPUTENBHBIN NMPUOOP (IETEKTOP).

JleTekTOp BKIIOYAET B ¢€0S YCHIIUTENb, OCLIMJUIOCKON U TIPH HEOOXOAMMOCTH JOMONIHUTEIBHOE UH-
JIUKATOPHOE YCTPOMCTBO AJIA PETHCTPAIHM YACTHUHBIX Pa3psAaoB M M3MEPEHUS HX KAXYIIETOCs 3aps/a.

2.3. Teneparop ABOMHBIX HMIIYJIHCOB

711 IpOBEPKM M3MEPHUTENIBHON CXEMBI MCTIONB3YIOT TEHEPATOP JABOMHBIX MMITYJIBCOB, CO3MAIOMIMIA
JIBa OJMHAKOBEIX MMITYJTbCa (ONMHAKOBOTO KAXKYIIETOCS 3apsia), CACAYIONMX APYT 32 IPYTOM B TDIABHO H3-
MEHSIONMXC HHTepBaiax BpeMmenu or (0,2 no 100 mxc. [mureasHocTh PpoHTa MMITYIBECOB (Mexay 10 % u
90 % 3HAUEHUT AMILIUTYABL) HE JO/DKHA MPEBLINATh 20 HC; LMPUHA UMITyIbca (Bpemsa Mmexay 10 %-Hemu
3HAYCHUSIMHU TIEPETHETO U 3aMHETO (POHTOB) HE HODKHA MpeBHaTh 150 He. UMIymbCBI MOTYT OBITH CHH-
XPOHU3UPOBAHBI C YaCTOTOM CETHU.

2.4. Koueunbiii ummenanc

JI71st momaByieHUs OTpakeHUs UMITYICOB OT KOHIIA Ka0eJis, OTHAJICHHOTO OT ACTEKTOPa, K HEMY MO-
XeT OBITh TTONKTIOYeH KOHEUHBII MMIIENAHC, COOTBETCTBYIOUIHI BOJTHOBOMY COMPOTHBIICHHIO Kabes.

2.5. Tlomasurenp OTpaKeHwit

I yeTpaHeHU HAIOXKEHMS OTPAXeHUI TIPU UCTIBITAHUHN 6€3 KOHEYHOTO UMIICAaHCa MOXHO TIPH-
MEHSTh TONABUTEb OTPAXKEHMI, KOTOPHI ABIACTCA 3JIEKTPOHHBIM TEePEKIIOYaTeieM W B GOJILIIMHCTBE
CIIy4aeB MOXET 3aMepeTh BXOM IETEKTOPA IJIsl UMIYJIbCOB, OTPAXKEHHBIX OT OTKPBITOro KOHLIA Kabend. Ecau
MCTOYHUK YACTUUYHBIX Pa3psAOB HAXOOUTCS BOJU3U OTKPBITOTO KOHIIA, TO MOJOXUTEABHOES HATOXKEHHUE HE-
U30€XHO.

W3nanme odmnuaibsaoe IlepeneuaTka BOCHpemieHA

*
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3. OMNPEJAEJIEHHNE XAPAKTEPUCTUK U3MEPUTEJIBHOM CXEMBI
XapakTepUCTUKH U3MEPUTEIbHONH CXEMBI NOJDKHBI OBITH OMPEAECHE B COOTBETCTBUHU C YCIOBUIMH
NMpoBeAcHUS U3MepeHus. [IpUMEHSAIOT U3MEPUTENBHBIE CXEMBI TSI MTOAKIIOYEHUS OJHOTO KOHLIA Ka0esd B
COOTBETCTBHHM C UepT. 1—5. Takylo Xe U3MEpUTETbHYIO CXeMY MOXHO TIPUMEHSTh, €CTM 06a KOHUA Kabess
COEIUHEHBI MexXny coOoii. [Tpy 3ToM 062 KOHLIA DKpaHa TaKKe TOJDKHEI ObITh COSTMHEHBI APYT C APYTOM.

Cxema H3MCPCHHSA C BXOAHBLIM Y3JIOM M COCAMHMTEIbHBIM KOHACHCATOPOM,
BK/IIOYCHHLIMHA HOCAEA0BATEC/IBHO
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CxeMa H3MepeHHs ¢ KOHEYHbIM MMIEAAHCOM
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Cxema H3MepeHns ¢ MOAABUTENIEM OTPAKEHMI
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3.1. Hanoxenme

Ecau He NpUMeHII0T KOHEYHBIH UMIIEIAHC, HEOOXOMHMO ONPEIe/IATH CBOMCTBA M3MEPUTENBHOM CXE-
MBI ¢ YY€TOM HAJIOXCHMS OTPAXCHHBIX BOMH. I'eHEpaTOp ABOHHBIX MMMYJIBCOB NMPHCOCTUHIIOT COIJIACHO
4YepT. 6 U CHUMAIOT AMArpaMMy JBOMHBIX HMITYIbCOB (M. 4.5 U uepT. 7—9).

IIpoBepKy MPOBOIAT HE PEXE OAHOIO pas3a B rofl, a TAKKE MPH 3aMEHE WIH PEMOHTE JIEMEHTOB CXEMBI.

IIpucoennnenmne reHepaTopa ABOHHBIX HMIYJILCOB
(TpU CxeMe U3MEPEHHA COTJIacHO 4epT.l)
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INpumMeuanue R — coracyoliee CONMPOTHBICHUC CO 3HAYCHUEM, COOTBETCTBYIOLIMM BOJIHOBOMY COIIPO-

TUBJIEHHIO KOAKCHAJIBHOTO N3MEPUTENBHOrO Kabenss M; Ry — comacylolliee CONpOTHBIICHUE CO 3HAYCHUECM Ry = R — ﬁ

2
(Harpy3ouHoe conpotupieHue ~R ot 50 10 60 Om).

JuarpaMMa aBoiALX HMIyILcoB THHA 1 §e3 OTPMUATE/IBHOIO HANOKEHHS
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JInarpaMMa JBOMHBLIX UMNYJILCOB THNA 2 ¢ OTPHIATEILHLIM HATOKCHHEM MEXAY /) U b

BausiHYe MOMOXUTEABHOTO HAJIOXKEHHA MeXAY # U g

Yept.8

JparpamMMa ABOHNBIX HMAY/ILCOB THNA 3 C OTPHMUATEILHBIM H NOJOKHTEIbHBIM HAJNOKEHHSIMH MEXAY 7| U £

At
Asook

14
1o

Yepr.9



C. 5TOCT 28114—89

3.2. KoHeunblii mMmenanc

Ecnu npuUMeHSIOT KOHEUHBII UMITEAAHC (YepPT. 4), €ro MPUTrOAHOCTD IS HCIIBITYEMOTO THIA Kadeas
OIPENENAIOT MO II. 4.6.

IIpoBepky TpoBOmST HE pexe ONHOTO Pas3a BTOI, a TAKKE IIPH 3aMEHE HJIM PEMOHTE 3JIEMCHTOB
CXEMEL.

3.3. Ilogasurean oTpakenmii

TIpumeHeHMe MOTABUTENS OTPAXEHMI LETSCOODPa3HO TOMBKO TOrA, KOIna 0Iaronaps €eMy JOCTHra-
€TCs IMarpaMMa JIBOMHBIX MMITYJILCOB THMA 1 COrJlacHoO uepT. 7.

INpu mpuMeHeHMH CxeMHI, U300paXeHHOU Ha uepT. 10, 3ddeKTHBHOCTE TMONABUTEN OTPAKEHUI
TIPOBEPSIOT HE PEXE OMHOTO pa3a B IO, a TAKKE MPU 3aMEHE WIH PEMOHTE 3JIEMECHTOB CXEMBI,

IIpucoenuHenne reHEPATOPA ABOHHLIX MMITYIbCOB B H3MEPUTEIBHO!N cXeMe (COTJIACHO YepT. 5)
C MOJABUTEJIEM OTPAKECHMH

Yepr. 10

O6o3HayeHHnsa Ha vepT 1-10:
W — uctounnk BBICOKOr0 Hampsikenus; U — BEICOKOBOJBTHEIN BOJMBTMETD; Z — UMMEAAHC MM QWIBTD; 74 — U3-
MEPUTENbHEI SIEMEHT; Zy — KOHEUHBIH MMNenanc; G, — cunoBoil Kabenb (06beKT ucnbiTanms); Cy — COCMMHH-
TeNMbHBIN KoHAeHcaTop; D — metektop; C,— Kanmubpatop; RS — monasutens oTpaxeHHil; ] — reHepaTop ABOHHBIX
HMITYyAbCOB; M — KoakcHalbHbli Kabenb; R, Ry — coriacyioiiue COMPOTHBICHHS

3.4. I'pagyuposka

JIag rpaiyHpOBKH AO/DKeH mpuMeHSIThes Meton mo F'OCT 20074,

Ipu 3TOM KanHGPaTop MpH 06ECTOUEHHOM HCTOUHHKE BBICOKOTO HAMNPSIKEHUST TIPUCOSTUHEH HA Ofl-
HOM KOHIIE MCIIBITYEMOrO Kabeist mapajuie/ibHo 00pasiy mid Mogaud KOPOTKHX MMITYJIbCOB TOKA MpEIBa-
PHUTEIILHO YCTAHOBJICHHOIO 3HAYCHMS 3apANa B MCIIBITYEMBIN OOBEKT COIMIacHO pasi. 4.

Iony4eHHBIE HMITYALCH HA OCIMJUTOCKOIIE JO/KHAL AaTh BBHICOTY MOKa3aHuil He meHee 10 Mm.

Eciu koHmeHcaTop LIS MOIaYd rpagiyMpoOBOYHOTO UMMY/IbCA HE PACCYMTAH HA MOJIHOE HAMPSIXCHHE,
TP KOTOPOM TIPOBOIAT H3MEPEHHMSI, TO HEOOXOAMMO OTKJIIOYATH €T0 OT H3MEPHUTEIBHOM CXEMBI IO MOJAYH
HanpsokeHust. [loce 3Toro perympoBKa YCWINTE/S He OJDKHA U3MEHSIThCS, 3a HCKIIIOUCHHEM TeX ClIyva-
€B, KOTJIa IPUMEHSIIOTCS MEPbI, 06ECIIEYHBAIOLIHE TIOCTOSHHOE MPHCYTCTBHE TPAXYHPOBOUYHOIO HMITYJIbCa
Ha 9KpaHe OCLULIOCKOIA B TEUEHHE BCETO BPEMEHHU M3MEPEHMSL.

Takumu mMepaMu MOTYT OBITB:

1) Hcnonp3oBaHMe WId MOAAYM TPALyHPOBOMHOIO MMITY/IbCA KOHAEHCATOPA, PACCUMTAHHOIO HA TO-
JIHOE HampspkeHMe. B 5ToM ciyyae HeT HeOGXOAMMOCTH OTKIIOYATh KATMGPATOP A0 MOAa T HAMPSOKEHUA.

2) MooxmoueHue TOTMOTHUTEIPHOTO KaTuOpaTopa HEMOCPEICTBEHHO Ha BXOZ geTeKTopa. MIMmymbe
OT 3TOT0 KaaubpaTopa SOIKeH GOBITh MPeABAPUTEIHHO OTTPAAYUPOBAH C MTOMOLIBIO KATHOpaTopa, MONKIIIO-
YEHHOIO K OOIHOMY M3 KOHI[OB MCTBITYEMOTO KaOessl.

I'panyupoBouHEIii 3apsn (g,,;) B TMKOKYJIOHAX BRYHCIIOT IO (opMyIte

eal = Ccal AU, ¢))
tae C,,; — KamuOpoBouHas eMkocTb, MM (KaauOpOBOYHAS €MKOCTh MEHBIIE €MKOCTH HCIIBITYeMOTO

0o0BeKTa);
AU — aMIDIMTYIa KaJIUOpOBOYHOTO UMITYJIbCa, B.
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I'panyupoBounsiii ummynsc — o F'OCT 20074.

Jlist xabeneit OONBIIMX IJIUH YCTAHABAMBACTCS JTONMOJHUTENBHOE TPEOOBAHUE — €MKOCTb TPaayrpo-
BOYHOTO KOHIEHCATOpa He AOKHA mpeBsmiarte 150 nd.

I'panyupoBoUHBIi (MacIITaOHBIH) KOI(DMHIIMEHT U3MEPHTEIBHOTO MPUOOpa kK — 3T0 Ko3GhGHULIMEHT,
Ha KOTOPBIA TOJDKHO OBITh YMHOXEHO MOKA3aHHE M3MEPHUTEIBHOIO MPUOOPa, YTOOBI MOJIYUYHTh BETHUHHY
3apsama, MOAaBaeMOroO B UCITBITYEMBI OOBEKT MPH TPALyHPOBKE.

3.5. YyBCTBHTEILHOCTH

YyBCTBUTETLHOCTh M3MEPHTEIBHOM CXeMBI (C MCTOUHMKOM BHICOKOTO HATIPSDKCHHMS M KOHTPOJb-
HO-M3MEPHUTEIbHBIMH IIPHOOPAMM) OIIPEICIISIECTCS MUHMMAJIBHO H3MEPSICMBIM HMITYJIbCOM YaCTHYHBIX pa3-
PSLIOB ¢, B MUKOKYJIOHAX, HAa0MOZaeMbIM IpH (POHOBBIX oMexax. OTIENbHBIE, YETKO HE ONpPeNeIeHHBIC
UMITYJBCBI TIOMEX MOT'YT HC NIPUHUMATLECA BO BHUMAaHHUC.

JAs ACHOM Pa3sIMYMMOCTH BEJIMUMHA MMIIYJIBCA YACTHYHBIX Pa3paaoB (IIOJIC3HBIH CHTHAJ) JO/IKHA
OBITH HE HMXXE JBOWHOM BEJIMUMHBL YPOBHS TIOMEX A,

Gunin = 2k - By, 5

Tpebyemast YyBCTBUTENHHOCTD HOJDKHA OBITH BEIOpaHA COTJIACHO pasm. 4.

IIpu KOHTPONBHBIX HCMBITAHUSX YyBCTBUTEIGHOCTH NOJDKHA OBHITH He MeHee 20 mKur it Takux M30-
JISIUOHHBIX MATEPHANIOB, KAaK TOMMITHJICH, CITUTHIM MOMATWICH, STWICHNPOIMMICHOBAS Pe3uHa, OyTHI-
Kayuyyk, 1 He MeHee 40 nKu mis nonmBUHUIXIOpUIA.

B cayyae TUMOBBIX MCTIBITAHUIA YYBCTBUTEJIBHOCTD JOIXHA OBITh HE MeHee S mKuT 11 mo6GbIX U301~
LIMOHHBIX MATEPHAJIOB.

4. MPOBEJAEHUE USMEPEHUSA

H3Mepenue MpoBOMST B HOPMAIBHBIX KiMMaTHYeCKHX yCaoBusix o I'OCT 16962 Ha cTrpoMTeIbHBIX
WJIU KOPOTKMX JUTMHAX KaOems.

HanpsokeHne, HOpMBI YaCTUIHBIX Pa3psSAOB U YYBCTBUTEIHLHOCTD (€CJIM OHA YKa3aHA) MOJKHBI OBITh
YCTaHOBJICHBI B COOTBETCTBUM C TPEOOBAHMSIMU CTAHAAPTOB MJIM TEXHUYECKMX YCJIOBUM Ha KabesH.

HcnbiTaTeIbHOE HANIPSDKEHUE TMPUKIAIBIBAIOT MEX/AY TOKOMPOBOISILECH Xumoi u skpaHoM. Hanps-
XKEHHE MPEeIBAPUTENBHO JOKHO MOBBHILIATECA N0 3HAaY€HMA, MpeBbiaouiero Ha 0,25 U, HanpsckeHue,
MPU KOTOPOM TIPOU3BOAMTCS U3MEPEHHE YACTUYHOTO pa3psana. Bpems BRIAEPXXKM NMPH 3TOM 3HAYCHUHU Ha-
npsokeHus He 6omee 1 MUH.

Ecmu craHzapT Ha KOHKPETHEINM THI KabGenst TpeOyeT, UTOOBl M3MEPEHHUS YaCTUYHBIX Pa3psioB MPO-
BOIWIMCh Tipy 1,5 U, TO HanpsoKeHHE IIABHO YMEHBIIAIOT W M3MEPEHHE YAaCTHYHBIX Pa3psijioB OCYIIE-
CTBJISIIOT TIPY HATPSCKEHUH, YCTAHOBICHHOM I U3MEPEHMS B CTAHIAPTE Ha KOHKPETHBIH THIT KaGems.

BriGop U3MEPUTENBHOM CXEMBI 3aBUCUT OT JHATPAMMBI ABOMHBIX UMITYJIBCOB (1. 4.5) I Kabes KO-
poTKoit mmuHH (1. 4.1) 1 6oablIo mUHE (. 4.2, 4.3 u 4.4).

g pocTinkeHus TpeObyeMoil YyBCTBUTEIBHOCTH U3MEPUTENIbHAA CXeMa JOJDKHA OBITh CBOOOMHA OT
YaCTUYHBIX pa3psaaoB (1. 3.5). I'panyupoBKa JoCKHA GBITH MPOBedeHa MPH 00ECTOYEHHOM UCTOYHHMKE BBI-
COKOTO HanpsokeHus (1. 3.4).

4.1. KopoTkue AjJuHbI

4.1.1. TpeGoBaHus

IIpu xopoTKUX IMuHAX KaGenab MOXHO pacCMaTpUBaTh KaK COCPEIOTOYEHHYIO €MKOCTh. 3HAUYCHUE
IJMHEL Kabens L, mpy KOTOpoii KaGeslb yXe HeMb3sl paCCMaTpPUBATh KaK COCPETOTOYEHHYIO EMKOCTb, 3aBH-
CHUT OT CXE€MBI U3MEPEHUS M JOJKHO OBITH BHIUMCICHO C MOMOILIBIO JUAarpaMMBl ABOIHBIX HUMITYJIECOB TIO

dbopmye
LK = 0:5 k-, (3)
IIe Vv — BOJIHOBASA CKOPOCTh, M/MKC.

IIpumeuvanue. Jnunas 10 2L, CUNTAIOT KOPOTKUMH, €CIK 00a KOHIIA Kabensi COeIMHEHBI MeXIy co00i co-
IJIACHO YKa3aHHOMY B pasa. 3.

IIpuMeHsteMBle U3MEPHUTETBHBIE CXEMBI TIPUBEAECHBI Ha 4epT. 1, 2 pasz. 3.

4.1.2. TIpoBepka uyyBCTBUTEIBHOCTH

Kanubpatop mozkmoualoT napaieabHo Kabemo Ha KOHLE, OTIAJIEHHOM OT IETEKTOpa.

ITomaloT rpamyMpoBOYHEIA 3apAN ¢, U MONy4aeMOe 3HAYEHWE BEJMYMHBI MOKA3aHHA (HA OCLIMII-
JIOCKOIIE) @, UCTIOMB3YIOT I pacdeTa MaclITabHOro ko3dduimenra (k,) B MMKOKYJIOHAX HA MHUTUMETP

ky = Geal/ D2, 4)
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M YYBCTBUTEJIBHOCTH (g,,;,) B IMUKOKYIOHAX

Gmin = 2k2 - b (5)
rae h, — BBICOTA YPOBHS MOMEX, MM.
4.1.3. Meron n3MepeHHs
H3MepeHure HOMKHO OBITH MPOBEICHO TOJMBKO HA OMHOM KOHIIE KaOers.
BenuuynHy 4acTHYHBIX pa3psaOoB (¢) B MHKOKYJIOHAX BRMHUCIILIOT IO GopMyie
q= k2 : A7 (6)
rae A — U3MEPEHHOE 3HAYCHHUC, MM.
4.2. Boibmpe JUIAHBI, HCOBITYeMble §€3 KOHEYHOr0 MMIMEIAHCA
4.2.1. TpeboBaHus
Ins pvn kaGenei, MPeBBIIAOLIMX 3HAYCHHE L, BO3MOXHO MPOBEACHUE UCIBITAHHA 0e3 KOHEYHO-
r0 MMIIEIAHCA TIPH YCJIOBHM, UTO YUHUTHIBAIOTCS SBJICHHS HATOXKCHHUS M 3aTyXxaHust. McnbitaHue 6€3 KOHeY-
HOTO MMIICIAHCA AOMYCTUMO, €CTM AHATPaMMa JBOMHBIX MMITYJIECOB COOTBETCTBYET:
Tamy 1 (depr. 7);
THnaM 2 ¥ 3 (4epT. 8 m 9), ecnu WIMHa KaGensd L NeXUT BHE TPENeioB
2L < L <20,

JInst IVMH BHYTPU 3THX MPEAETOB AOKHA OBITh MPUMEHECHA aIbTEPHATHBHAS U3MEPUTENIBHAA CXeMa
(uept. 1—3 1 5) wiau MeTOn, ONMMCaHHBIN B min. 4.3 u 4.4,

4.2.2. TlpoBepka YyBCTBHUTENIBHOCTH

Kak moka3ano Ha uepT. 1—3 M 5, KauOpaTop MooYepeaHO COSMUHSIOT ¢ KaXIBIM KOHLIOM KaOesist
TIPU OIMHAKOBOI YCTAHOBKE YCUWJIUTENS M ONMHAKOBOM TPaLlyMPOBOYHOM 3apsijic.

JomxHBI OBITH OTIpeAeNICHBl CeAYIOLIHE 3HAUCHHUA

ay, MM — HU3MEPEHHOE 3HAYEHHE BBICOTHI MMITYNbCA NPU NMPHUCOCAWHECHUH KAIMOPATOpa K KOHILY
BOJIM3M JETEKTOPA;

a3, MM — U3MEPEHHOE 3HAYECHUE BHICOTHI MMITYJILCA NIPH MPHCOCAMHEHUH KanuOpaTopa K KOHL, OT-
JIaJICHHOMY OT AETEKTOpa.

3Ha4YeHME g ¥ TPAJyMPOBOUHBI 3apsl ¢, (B MMKOKYIOHAX) HCMOJB3YIOT i1 BBIMMCICHHS Mac-
wrabHoro Ko3gduumenTa (k;) B MMKOKYJIOHAX HA MHJUTUMETP

ki = qeal/ar. (7
3HaueHH a; U @, UCTIONB3YIOT I BEIMMC/ICHHUS MONMPABOYHOTO KoddhduuuenTa (F), yIUTHIBAIOLIErO
3aTyXaHHe

F=1,ecmu ay > ay; (8)
F= \/a_T’ ecim a, < ay. (&)
@
YyBCTBUTENBHOCTD (gp,i,) B MMKOKYJIOHAX BBIYMCISIOT 1O dopMye
Qmin=2k1'hn'Fs (10)

rae h; — BBICOTA YPOBHS MOMEX, MM.

4.2.3. Meton u3MepeHHs

H3Mepenue DOKHO OHITH TMPOBEACHO MBAXIHI IYTEM NMPUCOSTHHEHHUS BBICOKOBOJBTHOIO 3aXHMAa
COEMHUTEIBHOTO KOHICHCATOPa OUH Pa3 K OHOMY M JIPYTroii pa3 K APYroMy KOHILY KaOeJis.

W3 n1Byx n3MEpEHHBIX 3HAYCHUI A 1 A, BHOUPAIOT Gonbllee Ay, ., MM. C IOMOIIBIO MacIITabHOTO
ko3 duurenTa k; 1 NONpaBouyHOro KosdpduuueHta F BEMUCISIOT BETHYUHY YACTHYHOTO paspsina (g) B
MUKOKYJIOHAX 1o dopmysie

q=ki-Amax- F. (11)

Ecmm mnarpamMma IBOMHBIX MMITY/IECOB THHA 1 (4epT. 7) U @) > gy, HOCTATOYHO M3MEPEHUA A, MM, TIpH
3TOM 00a KOHIIa Kabenmsa COeMMHEHBI MeXIy Co0Oi COrmacHo pasn. 3. Bemmumua 4acTMYHBIX pa3psaoB TOLIa

q=k A (12)
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4.3. Bojbmue JIAHBI, HCIBITYEMbi€ ¢ KOHCYHLIM HMIIEAAHCOM

4.3.1. TpeGoBanus

JI19 MCKITIOUEe HUSL TIOTPELTHOCTEH, BBI3BAHHBIX HAJIOXKECHHUEM OTPaKeHHBIX HMITYJILCOB, KaGenu ¢ Im-
HO¥ Oostee L, MOTYT MCTIBITBIBATLCS C KOHEYHBIM MMIIEAAHCOM, KaK NOKAa3aHO Ha YepT. 4. DTOT METOx MO-
XeT OBITh MPUMEHEH TIPH JIOOBIX TUTAX AETEKTOPOB M JIIOOBIX JUIMHAX KaGesid MPH YCJIOBHH, YTO UMIIEAAHC
Zy;, COOTBETCTBYET TpebosaHusM 1. 4.6,

CooTBeTcTBHE TPEOOBAHUSAM JOJDKHO OBITH MPOBEPEHO METOAOM TIO 1. 4.6.

4.3.2. IlpoBepka 4yBCTBUTCILHOCTH

Kanu6parop momkeH OBITH MOOUYEPEAHO COCAMHEH C KaXAbIM KOHLIOM Kabesd, KaK MOKAa3aHO Ha
yepT. 4, MPU ONMHAKOBOIM YCTAHOBKE YCWIMTEIS U OMUHAKOBOM KaJIMOPOBOYHOM 3apsie.

JIOJDKHBI OBITH OTIPENEACHBI CACAYIOINE 3HAYCHUS

a;, MM — M3MEPEHHOE 3HAU€HHUE BHICOTHI MMIIYJIbCA NMPH NMPHCOCAMHEHMHM KanMOpaTopa K KOHIY
BOM3M IETEKTOpA. DTO U3MEPEHHE HE TPeOYeTCs, €CIIH TOCTATOYCH METOMN, U3JIOXKEHHHIN B 1. 4.3.3.2;

@), MM — U3MEPEHHOE 3HAYEHHUE BHICOTHI MMITYJIbCA IIPH MPUCOEAUHEHMH KATMOpaTopa K KOHILY, OT-
JAJIEHHOMY OT ETeKTOpa.

MacwraGHeiit ko3¢ duumenT (k,) B MTMKOKYJIOHAX HA MUJUIMMETP U UyBCTBHTEBHOCTS (g, ) B MUKO-
KYJIOHAX BBIYHUCIISIOT TI0 (hOPMYIaMm:

ky = qeai/ar; (13)
Gmin = 2 ky - hy, (14)

rae A, — BBICOTA YPOBHS IIOMEX, MM.

4.3.3. MeTtoxn usMepeHus

4.3.3.1. Jlng onpeneseHUs 3HAYEHHUS YACTHUYHBIX Pa3psAOB C OOJBIICH TOYHOCTHIO BBICOKOBOJIBTHBIHM
KOHEI[ COeINHUTEIBHOIO KOHIEHCATOPA HOJDKEH OBITh IIOOUYEPEIHO COSIHHEH C KaXIbIM KOHLIOM KabGeis U
ONpefeNeHkl 00a 3HaYeHuA A, u A, (MM).

BenmumunHy 4aCTHYHBIX pa3psaiaoB (¢) B MUKOKYJIOHAX BRYUCIIOT O opMysie

4= Gear |12 (15)

a-a

4.3.3.2. Jlna mpOBEpKH, He MPEBHIILIACT JIH 3HAUeHHe YACTHYHOTO Pa3psaia YCTAHOBJIEHHOIO 3Haue-
HUS, IPOBOAST UCTIBITAHUE, TIPU KOTOPOM BHICOKOBOJIBTHBII KOHEL COEAMHUTEMBFHOTO KOHIEHCATOPA MPH-
COEIUHSIOT TOJBKO K ONHOMY KOHLY Kabens. B 3TOM ciyyae rpaiyMpOBOYHBIH MMITYJILC MOJAIOT TOJIBKO Ha
OTIEJCHHBIN OT AETEKTOpa KOHEU Kadessd, Harpy>KeHHBI KOHEYHBIM MUMIIEIAHCOM.

Ha ocHoBaHMHM M3MEPEHHOTO 3HaYeHMA (4;) B MIUIMMETpax U MaciuTabHoro koadpduumenTa (k,) B
MUKOKYJIOHAX Ha MIWUIUMETP MOJYYAIOT BEJIMUMHY YACTUYHBIX Pa3psaaoB (¢) B MMKOKYJIOHAX:

9=k A (16)

4.4. BonbiiHe JMHBI, HCMbITYEMbIE ¢ MOAABHTENEM OTPAKEHHIA

4.4.1. TpeboBaHws

B cnyyae mpUMeHEHUMsT TIONABUTENSA OTPAXKEHMI1 AMArpaMMa TBOHBIX UMIYJIbCOB JOJDKHA COOTBET-
cTBOBath TMIY 1 (uepT. 7).

4.4.2. TIpoBepka uyBCTBHTEIbBHOCTH H METOA H3MEPEHHS COOTBETCTBYIOT M3/IOXCHHOMY B IIL. 4.2.2 1
4.2.3.

4.5. CHaTHe IMATPaMMBI JBOMHBIX HMITYJIbCOB

4.5.1. T'eHepaTop ABOMHBIX HMITYJILCOB TOJIXEH OBITh COEMUHEH C 3JIEMEHTAMH M3MEPHUTEIBHOMN CXe-
MBI COIJIACHO 4epT. 6. Ha mquarpaMmy DBOMHBIX UMITYJIBCOB BJIMSIET KAXI0€ U3MEHCHHE OTACIABHBIX DJiC-
MeHTOB cxeMbl. [l0aTOMy HEOGXOOMMO CHHMMATh OMArpaMMy IBOMHBIX WMITYJILCOB MPH TE€X XE€ CaMBIX
YCJIOBMSIX, KaK M TIPH MCIIBITAHUH BBICOKMM HATpPSTKEHHEM.

CwnoBoil Kabenb 3aMEHSIOT Harpy30YHbIM COMPOTHBIEHHUEM, COOTBETCTBYIOLIMM MAaKCHUMAIBHOMY
BOJIHOBOMY COMPOTHBJICHHIO Ka0eNs ¢ IIacTMacCoBOM u3osuueit R ~ ot 50 mo 60 Om.

JBOiTHBIE HMIYJIBCHI IIOMAIOT HA T€ € MECTA, YTO M TPAAyHPOBOYHbBIE HMITYJIbCHI IJIsI PA3JIMUHBIX HC-
MBITATeNIBHBIX CXe€M, W300pak€HHBIX Ha 4yepT. 1—3.

4.5.2. YcnoBust i CHATHS JHATPAMMBI TBOMHBIX HUMITYJIBCOB

4.5.2.1. TeHepaTOp HBOMHBIX MMITYJILCOB I MOJIXXKEH OTBEYATh TpeGOBaHHAM II. 2.3. UHTEpBaIBI MEX-
Iy UMITYJIbCAMH JOJDKHBL OBITh ONMPEAEICHBI ¢ MPUMEHEHHEM AOMOMHHTEIBHOTO OCHMJUIOCKONA C IPaayH-
POBAHHOI JIMHHEH BPEMEHH C MOTPEIIHOCTRIO *+ 3 % wiu He MeHee 50 He. OGLIMiT BEIXOMHONM MMITEHAHC
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JOJDKEH JiexXath B ipeaeiax ot 50 1o 60 Om. /s fOCTHXXEHMSI THX BEIMYMH MOXHO BKJIIOUATh HMAapalieib-
HO WJIM TOCJIEIOBATEIBHO C BBIXOAOM JOMOTHUTETbHBIC AKTUBHBIC COMPOTUBIICHMSL.

JluarpamMmMy OBOMHBIX UMMYJIbCOB CHUMAIOT CJICIYIOLIUM METOMIOM.

BBINOMHAIOT COEAMHEHHA TEHEPATOPA ABOWHBIX MMITYJIbCOB C COSTMHUTENBHBIM KOHAeHCaTOpoM C
U C U3MEPUTETBHBIM UMIEAAHCOM Z, C TOMOLIBIO COeIMHHUTENBHBIX POBOIOB IINHOI He Gonee 3 M. [Ins
OOJIBIINX COENUHEHUI CIeAyeT MPUMEHATh KOAKCHAIBbHBIN Kabenb (4epT. 6). B 3T70M ciyuae HEOOXOIUMBL
[BA COMACYIOLMX CONPOTUBICHUA R; U R,, 4TOOBI ISt COIIACOBAHHOM CHCTEMBI ObUI OGECIIEYECH MMITE-
ganc ot 50 o 60 OM B KauecTBe HArPy304YHOTO COIPOTHBIICHHMS.

4.5.2.2. KongeHncarop C, M Apyrue BbICOKOBOJBTHBIC 2JE€MEHTHI M3MEPUTEIbHON CXEMBI TOJIKHEL
OBITH TAKMMH XK€ U C TEM XKe COCIUHCHHUCM, KaK IPU UCMBITAHWHU BBICOKHUM HAIIPAXKCHHUCM.

4.5.2.3. Ilpu cHATHH TUATPAMMBEI ABOMHBIX UMITYJIbCOB TaK XK€, KaK U MPH UCIBITAHUH BHICOKMM Ha-
MPSDKEHUEM, JODKHBI MPUMEHSITBCS COTVIACYIOLINE COMPOTUBIICHUS WM UMITEIAHC AETEKTOPA.

4.5.2.4. Ycwnurenb mokazaHuii D MoLKeH OBITh C TEM XK€ YCHJIEHHEM U C TEM Xe MpenesioM YacToT,
KaK M MPH UCMBITAHUM BHICOKHM HampspkeHueM. JIJiss TOUHOro M3MepeHHMS M3MEHEHHI aMIUIMTYIABI HM-
MyJIbCA MPU SIBJICHUU HAIOXECHHUSI HA BHIXOAC YCHJIUTEISI MOKa3aHUit D HOMIOMHUTENBHO TO/IKEH OBITh MPH-
COCAMHEH OCLMJIIOCKOII.

4.5.3. BpemeHHBII HHTEPBAJ T€HEpaTOpa MBOMHBIX UMITYJILCOB IOJKEH ObITh YCTaHOBIEH Ha 100 MKc
Y M3MEpPEHBI 06a UMIYIbCa A;y) Ha I€TEKTOPE YACTMUYHBIX Pa3psiaoB. 3aTeM BPEMEHHOI HMHTEpPBaJ YMEHb-
maercs 10 0,2 MKC; JUTsl Pa3IUYHBIX 3HAYSHUI B MHTEPBAJIC /, U3MEPEHHBIX MEXIY MAKCHMAJIBHBIMH aM-
IUIMTYIHBIMHM 3HAYEHUSIMU IBYX MMIIYJIbCOB, IODKHA OBITH M3MEPEHA MAaKCHMajIbHAg BHICOTA MOKA3aHUS
A, Ocoboe BHMMaHUE YACAAIOT 30HaM MOJOXUTEIbHEIX M OTPHIATE/IbHBIX HAJIOXKEHHIL. 3HaueHHA A, /A,
JOJDKHBI OBITH HAHECEHBI B BUIE GYHKIIMH OT #, IUTS OJIYICHHS TAATPAMMBbI IBOMHBIX UMITYJILCOB. IIprme-
pPHI AMAaTpaMMEI TIPUBEACHEI Ha 4epT. 7—9.

3HaueHue t,, korna A, /A,y = 1,4 Ha HAYATHHOM Y4aCTKE C MOMOXMTEILHBIM HANOXEHHEM, JOMIKHO
OBITH OIIPEMENEHO MO AUarpaMme. JJODKHEI OBITH ONPEAENCHN ¢ M #,, Koraa A,/A,, < 1,0 Bo Bcex 30Hax oT-
PHMILIATEIFHOTO HAJIOXEHUSA. YUMTHIBAS MOTPEIIHOCTh H3MEPEHMS, 30HAMH OTPHLIATEILHOTO HAJIOXKEHHS 10
10 % moxHO npeHeOpeys. [InuHs! Kabexneit L, L; U L,, COOTBETCTBYIOIWIHE f,, 1, U I, JOTDKHBI OBITh BEIYHC-
JIEHHI 10 opMyIIe

L=05¢t-v,

TI€ vV — CPeIHss CKOPOCTh PacCIpOCTPaHEHUS, M/MKC.

3HavyeHUS 1y OONMBLUIMHCTBA Kabeeil ¢ TiacTMaccoBO M3oysmeit iexar mexay 150 u 170 m/mkc.
IIpu HEOOXOMUMOCTH TOJKHO OBITh U3MEPEHO COOTHOIICHHE CKOPOCTEH pacHpOCTPAHECHHUS TIyTEM MOAaYH
TPamyupPOBOYHOTO UMITYJIbCA B KaOeh 03 KOHEYHOTO UMITCAAHCA M U3MEPEHUS BPEMEHHU 3aICPKKH MEXIY
BXOISIIMM M OTPAKEHHBIM UMITYJIbCAMU.

Kab6eabnbie muHbL L < L, MOXHO paccMaTpuBaTh B KA4€CTBE KOPOTKMX yMH. MX 1inuHa MoxeT OBITh
100 M u 6onee 1000 M. Jinuusl mexay 2L, u 2 L, cuuTaloTCS HEAOMYCTUMBIMM, Y KaOe/Iu C TAKMMH JJIMHAMHU
JIOJDXKHBL UCTIBITHIBATLCS ¢ KOHEYHBIM UMITeAaHCOM (1. 4.3) WM ¢ HK3MEHEHHEM H3MEPHTEIBHOM cXeMHlI (D,
Z,, C.), 4TOOBI UMETH BO3MOXHOCTb MONYYHTh 11 L, u L, 6onee nogxoadupe 3Ha4eHUA. AJITEPHATUBHO
MOXHO YABOMTH 3HaueHUe L, coeauHsst 00a KOHIA Ka0east MEXIy COOOM.

4.6. TpeOoBaHHMS K KOHEYHOMY HMIEIAHCY

Koneunblii umnesanc Zy, W300paxeHHbIi Ha uepT. 4, mpeacrtasusier coboil RC-uenb wam
RLC-1ens, BHIOpackiBaeMble SKCIEPUMEHTANIBHO.

4.6.1. RC-uenn

Jl1 IpoBEpKH NPUTOAHOCTH KOHAEHCaTopa Cjy NPUMEHAIOT CAEAYIOIIYIO METOAMKY H3MEPEHHS.

RC-1iens 1o/mKHA OBITH IPUCOSAUHEHA K KOHILY KabeJid, OTIaJIeHHOMY OT aeTekropa. EMKOCTHAas co-
CTaBJISIONIAS. 3aKOPAYMBACTCS, 4 AKTUBHASI COCTABJSIOLIAas YCTAHABIMBAETCS PABHOI BOJIHOBOMY COMPO-
TUBJICHUIO Kaless.

3aTeM K TOMY Xe OTHAICHHOMY OT METeKTOpa KOHITY TTPUCOSAMHSIOT KATHOPaTOp U U3MEpSIOT 3HaUe-
HHE a,. [Ipy ycTpaHeHNM KOPOTKOIO 3aMbIKaHMs KOHAeHcaTopa CW 3HauYeHME g, HE JOJDKHO M3MEHHTHCS
6oee uem Ha 15 %.

JIs1 AETEKTOPOB YACTUYHBIX PA3psIOB C BEPXHEN rPaHUMHOIM YacTOTOM MeHee 2 M1 MOXXHO TOCTHT-
HYTb TTOJIOXUTENIBHON OLUEHKH eMKOCTH Cj, (BEICOKOBOJBTHEIH COEMHUTENBHBII KOHIECHCATOP OT Zy),
TpUMeHAsT hOpMyITy
1

Cw=>05 ——o,
W Rme

a7
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rae Ry, — aKTHBHAS COCTABIAIONIASA KOHEYHOTO MMIIEJAHCA (COOTBETCTBYET MPUONU3UTENBLHO BOTHOBOMY
COTMPOTHBJICHUIO);
J,, — CPeIHSIS U3MEPUTENIbHAS 4acToTa JeTeKTopa (cpeaHeapu(bpMeTUUecKoe 3HAYeHHE BEpXHEH u
HUWXHEN TPaHWYHBIX YACTOT JETEKTOpa).

Jlns u3MepUTENbHBIX TPUOOPOB C IITMPOKOMOJIOCHBIM YCHJIMTENEM C BEPXHEH TPAaHUYHOMN 4acTOTOM
6onee 2 MI', B CBA3M C 271E€KTPOHHBIM MHTEIpUPYIOLMM 610KOM, 3HaYeHHe Cyy JOMKHO OBITh OLEHEHO
COOTHOIIICHNEM

Cw> % s (18)
rie T, — NpOLOKUTENbHOCTb OPHTHHAIBHOTO MMITYJIbCA YaCTHYHOTO paspsija (MeHee 0,2 MKcC).

4.6.2. RLC-uens (mmocieToBaTe/IbHbII PE30HAHCHBIA KOHTYD)

JIJ1st KOHTPOJIST MPUTOTHOCTU PE30HAHCHOTO KOHTYPA MPH COOTBETCTBYIOLICH M3MEPUTEIBHOM 4acTo-
T€ JOJDKHO OBITH BBITIOTHEHO CHICAYIONICE U3MEPECHHE,

IIpu oTCcOoeIMHEHHOM KOHEYHOM MMIIENAHCE K KOHILY KaOems, OTIAIECHHOMY OT JA€TEKTOpa, MpUcoe-
MUHSIOT aKTUBHOE COTIPOTUBIICHNE, PABHOE BOJTHOBOMY COMPOTHBIICHHIO Kabens. K KOHIly, OTHaJIecHHOMY
OT JETEKTOpa, MPUCOEIUHSIOT KATMOPATOp M M3MEPSIOT 3HAYEHHE a,.

AKTUBHOE COTIPOTHBJICHUE 3aMEHSIOT KOHEYHBIM MMITEAAHCOM, coCTosTmM U3 RLC-uienm. Tlpu vac-
TOTE U3MEPEHMS AKTHBHAS COCTABIISIONIAS KOHEYHOTO UMIIEIAHCA JO/IKHA COOTBETCTBOBATH COMPOTHBIIC-
HHIO Ry

Ilpu 3TOM 3HAaUYEHUE @, HE JOKHO U3MEHSTHCS Gosee YyeM Ha 15 %.

OpHEHTHPOBOYHEIE BEIMUMHBL 3HAYCHHH eMKOCTH Cjy, M MHIYKTHBHOCTH BBIYHCIIAIOT 110 OpMYyJIam:

> Af .

T fa Ry

_ 1

W n G

rae Ry, — aKTUBHAS COCTABIIAIOLIASA KOHEYHOTO UMINENAHCA (COOTBETCTBYET NMPHOIM3HTEILHO BOJHOBOMY
CONIPOTUBJICHUIO Kalbes);
Jf,y — CPEIHAA M3MEPUTENIbBHAd 4acTOTa AeTeKTOpa (CpeaHeapudMeTHICCKOe 3HAYCHHE BEPXHEH H
HILXHEH TPAHWYHBIX YACTOT AETEKTOPA);
Af — UIMpHMHA MONOCHL IeTEKTOPa (Pa3HOCTh BEPXHEH M HIDKHEH IPAHUYHEBIX YACTOT ACTCKTOPA).

Cw (19)

ey

5. OLIEHKA PE3VJIIbTATOB

PesyabTaT CUMTAIOT YIOBJAETBOPHTEIBHBIM, €CJIM MAKCUMAJBHOE 3HAYCHHE UYACTHYHBIX PaspSooB,
YKa3aHHOE B CTaHIApPTE WM TEXHUYECKHUX YCIOBMSAX Ha Kabelib, HE MPEBHIIICHO.
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