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METOANYECKME YKA3AHHA

TCH. Axanu3aTopbl CnexTPa NOCNEAOBATENLHOrO feHCTBMS. MerofuKxa NOSEpKM.

MM 1201—86

BsepgeHbt B gescraue ¢ 01.01.87

Hacrosmue Meroaudeckne ykasaHHs PaclpOCTPaHSIOTCS Ha aHa-
JIM3aTOPHl CIIEKTPa IOCJAEN0BATENbHOIO MAeHCTBHS, OCYLIECTBJSIOLLHE
8HAJHU3 paclpefiesieHisi MOLIHOCTH M aMIIUTYyAbl CHrHa/la KakK (yHK-
LMY YacToThl, paboramiiue B AHamasoHe yactor 10 T'u—17,44 I'Tu, u
YCTaHABJHBAIOT METOAHKY HX NEPHOAMYECKOH NOBEPKH.

OcHOBHBIE TEDMHHBI, apaMeTpbl H XapaKTEPUCTHKH MOBEPSeMbIX
aHaJIM3aTOPOB CHeKTpa nocnefosateabHoro geiictBus (AC) ycraHnas-
auBatotcea B coorBercTBHH ¢ I'OCT 22741 —77 u T'OCT 22261—82.

Metonnyeckue yKasaHHs He pacNpPOCTDAHAIOTCS Ha aHAJMH3aTOpH
CreKTpa, BCTPOEHHBIE B JIpyrue H3JeJHS W He NpeiHa3HAYeHHBIE /s
CaMOCTOSATEJNbHOTO IPUMEHEHHS.

1. ONEPALMM U CPEACTBA NOBEPKH

1.1. Ilpu npoBefeHHH NOBEPKH AOJXKHBI ObITH BBHIIIOJHEHB ONEpaluH
M NpHUMEHEeHHl CPelCTBa NOBEPKH, yKa3aHHble B TabJ. I.

Ta6auua 1

HanmeHoBauue Homepa CpencTBa NOBePKH H HX OCHOBHHIE
onepaunH MYHKTOB TEeXHHYECKHE XapPAKTEPHCTHKH
MEeTOLHKH
1 2 3
Buemuu# oc- 4.1 —
MOTp
Onpo6oBaunue 4.2 —_
Onpenenenne 4.3
METPOJIOTHIECKHX
XapaKTepHCTHK

© WUspatenscteo cranpaprtos, 1986
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N poBoasxcenue raba. 1

1 2 3
Onpenenenne oc- 4.3.1 H3avepurenbHble reHepaTopsl CHrHAaJMOB:
HOBHOMA NOrpemHo- I'3-110: muanason wacrotr 0,01 I'm—2 MTlu, nor-
CTH M3MepeHud ua- PEIIHOCTh YCTAHOBKHM 4acTOTH +£3-10-7-f T
CTOTH  BXOLHOTO I'4-102: amanason uacror 0,1—50 MI'u, norpem-
CHHYCOHJ2JIbHOTO HOCTh YCTRHOBKH 4acTOTH +1%;
cHrsaJa I'4-139: puanason yactor 0,5—512 MI'n, norpeu-
HOCTb YCTaHOBKH 9acTOTH 5-10~7-f;
I'4-76A: nuanazon wactor ¢4—1,2 I'Tu, norpemw-
HOCTb YCTAHOBKH 9acTOTH ==1%;
I'4-78—I'4-83: awanason vacrotr 1,16—10,5 I'Tn,
NOrpellHOCTh YCTAHOBKH 4acTOTH ~+0,5%;
T4-111: muanason gactror 6—17,85 I'Tu, morpeu-
HOCTb YCTAHOBKH 4acCTOTH =4-0,5%.
DIEKTPOHHO-CYETHHE YACTOTOMEDHI:
U3-58: muanason uactor 10 I'm—I8 I'T'u, norpein-
HOCTb N0 YaCTOTE€ BHYTDEHHEro KBapleBOro resepa-
Topa 2,6-10~7 (3a 6 mec.);
Y3-54: nmanason wacror 0,1 T'u—300 MTIy, 0,3—7
I'Tu (c 6mokom $I34-72), oTHOCHTeJbHas morpell-
Hocth 1,5-10-7 3a 1 Mmec.
Cunrtesatop wyacrote UY6-71: auamasoH yacror
10—1299,999 MT', norpeliHOCTh 9aCTOTH KBapleBo-
ro reseparopa mocae 2 Yy camomnporpesa -1-10-8,
Onpegneaenne no- 4.3.2 HamepuTeabanle reHeparopsl  curaamos: I'3-110,
Joc 063o0pa I'4-102, T'4-139, I'4-76A, I'4-78—I'4-83, T4-111.
deKTPOHHO-CUeTHHE YacToToMephl: U3-58, U3-54.
Onpenesenne no- 4.3.3 Hameputenpurie renepatophl curHaios: [3-110,
JIOC MPONYCKaHHs [4-102, T4-139, T'4-76A.
DJ/IeKTPOHHO-CYeTHbIEe dacToToMepbi: U3-58, U3-54,
Bonbrmerp B3-49: ananason H3MepsieMHX Hanps-
xenud 10 MB—100 B, nmanazon wacror 20 I'm—
—10C0 MT'L, norpelHOCTs H3MepEHHS
0,08
(0,247~ +0,008-1) %.
Onpenesenne He- 4.34 H3mepureabusifi renepatop curuamaos: I'3-110,
cTabHNbHOCTH dYa- Cunre3satop vactorh: U6-71,
CTOTH HACTPOHKH D/eKTPOHHO-CYeTHHeE vactoromepn: U3-58, HU3-54,
Onpezenenue 4.3.5 HUamepnTeny aeBHAlMK YaCTOTHI:

NapasuTHO# JEBH-
alHH YacTOTH re-
TepoAHHA

CK3-39: ananmasod uactor (,1—50 MTu, mpexenn
H3Mepenus aeBHanuH 1-10-°—30 kl'u. OcHoBHas
norpeuHocts 5%

CK3-40: nuana3oH gactoT 4—1000 MIn, nperean
naMepenusn pesuauud 0,5—500 xT'u, ocHoBHas mo-
rpewHocTs 3%;

CK3-45: nuanason wactor 0,1—10000 M1, npe-
JeJsbl d3MepeHHss aeBHaunu 1—10¢ I'u, morpeliHocTb
H3MepeHHs AeBuauuu 2%.

YcranoBka oGpasloBass H3MepHTeabHas K2-38:
IHana3oH  (HKCHPOBAHHLIX  YacTOT:  HECYIIHX
0,128—1000 Mlu, woayampywouux 0,02—200 xIli;
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npefesn KanH6poBaHHLIX 3HAYEHHA JNeBHAllHH 9acTo-
ol 1—10% T'u; morpemocTs YCTaHOBKH Kanu6po-
BaHHbIX 3HAYeHHNA JEBHANHH YAaCTOTH: MNapUHajb-
X — 0,4%, nukosex — (0,7—1,5) %.
YcranoBka uamepuresbHas K2-44: Hecymue wacro-
toi— 1, 3, 6, 9 I'T'y, ypoBeHb co6CTBEHHOrO YacToT-
Horo ¢oua u myma (CK3) —3.10-%-f.+15 I'u (B
noaoce 0,02—200 xl'u).
Onpenenenne 4.3.6 HaMepnrensuble reHepaTopu curaanos: [I'3-110,
NOrpeliHocTH  H3- T4-102, I'4-139, T'4-76A.
MepeHHsT  4YacTroT- DIeKTpOHHO-CUeTHBle gacTOTOMepH: UY3-58, U3-54.
HBIX HHTEPBAJIOB
Onpenenenne 4.3.7 BoanTmerp B3-49.
CPELHEF0  YDPOBHA Barrmerp M3-51: amanason wacror 0,02—17,85
COOCTBeHHBIX IHY- I'Tu, npegenst wu3MepeHHs MomuocTH 1 MKBT—10
MOB MBT, ocHOBHas morpeliHocTh 6€3 yyeTa paccorJaco-
BaHHA
Py
X
HisMeputenbHnle reHepaTopd curiajnos: [I'3-110,
I'4-102, I'4-139, T'4-76A, T'4-78—T1'4-83, I'4-111.
DJIEKTPOHHO-CUETHHE gacToTOMepH: U3-58, U3-54,
Onpenenenne He- 4,38 Hamepurenpunle reHepaTopn cHrHamdos: [3-110,

PaBHOMEPHOCTI
AUX B ycraHos-
JIeHHOH mnoJoce 4a-
CTOT

[4-102, T4-139, T4-76A, ['4-78—T4-83, I'4-111.
DIeKTpOHHO-CUeTHHEe yacroToMephl: U3-58, U3-54,
Barrmerp: M3-51.

Muampeoastverp B3-59: ananason wacror 10 Tu—
100 Mlu, 1auanma3oH  H3MepeHHS HaNpsKEeHHS
0,265 mB—300 B, OCHOBHasi NOTrPeuTHOCTh
+(0.4—2,5)%.

[IpeoGpasosatenn najaiomieii Mommuocth: J2M-21,
d2M-22. 2M.23, $H2M-24: guana3oH 4YacToT
0,15—10 I'Tu, norpellHocTh KO3(dhHIHEHTa nepena-
gy ¢ He npesbliaeT 4-2,5%.

Kaan6patrop CBY momnoctn MI-8A: pgnanason
yactor 8,24—12,05 I'Tu, norpemwrocts 41,5%.

Kanubpatop CBY momwuocty MI-9A: ananasod
yactotr 12—16,7 I'Tn, norpewnocts +1,5%.

Kanu6patop CBY wmomnocts M!-10A: zuanason
gactoT 16,7—25,86 I'Tu, norpemwsnocts +1,5%.

Moct tepmucTopHuii o6pasuosmi MT-3: npegenn
HaMepsieMOd MOWHOCTH 10—10000 MKBT, ocuHoBHas
NOrpewHOCTh

Px+30
On<L(0,5+ -—r )%.
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Onpeaenenne oc- 4.3.9 YcraHoBka wu3MepHTeabHas obpasnoras K2-38.
HOBHO# NOrpenIso- AnnapaTypa AJ NOBEPKH u3MepHTeJell Kosbou-
CTH HM3MEPEHHS OT- nuenra AM K2-34: auanazon (QUKCHPOBAHHBIX Ya-
HOILIEHHSl YDPOBHeR croT: mecymnx 10 kI'm—425 MIu, monyaupyromux
CHHYCOHJaJIbHBIX 30 Tu—200 kT, mpenmesrl YCTAHOBKHM KaJjunGpoBaH-
CHTHAJIOB HEIX 3HaveHuii Koabobuuuenta AM (,1—100%, no-

{8 mojoce 4a- | (4.3.10) | rpelIHOCTh YCTAHOBJIEHHOTO 3HAYEHHS KOSMOHIUHEH-
CTOT) Ta

+(0,5-10-2 M+0,07) %.

VYcranoska usMepuresbnass K2-44,

H3sMepHTe IbHEIE TeRepaTopsl cursanoe: [3-110,
T4-102, I'4-139, I'4-76A.

SneKTPOHHO-CYeTHBIE YacToToMeps: U3-58, U3-54,

Boabrmerp B3-49,

MuaausoasT™erp B3-59.

ATrewioatop crynenuaTe® o6pasuosmit  J1-13:
Auamasod yactor 0—5 MIu, amanasoH ocnabnenuft
0—90 ab (uepes 10 ab), norpemnocts 4004 ab.

VcranoBka gast noeepkn attenwoaropos JKI1-12:
xmanasoH gacror 10~4—17,44 I'Tu, npeaenst wusme-
penus ocaabaenus 0—120 ab, norpeumrHocTs H3me-
penust (—0,06 1B (20 70 1B).

TMorpewnocts 4.3.11 Mavepurenpuble resepaTopsl  curaagos: ['3-110,
R3MEepeHHA YpOB- ['4-102, T4-139, T4-76A.

Hefi CHHYCOHZAJIb- OneKTpOHHO-CUeTHHE yacToToMephi: U3-58, U3-54.
HBIX CHTHAJOB HJIH BoasTMerp B3-49.

CHEeKTpaJbHHIX CO- MuanusoasTmerp B3-59.

CTaBJAIOLUIHX CHI-

Hana

(B mosoce 4a- | (4.3.12) ArrtenioaTop ctynenyaTmii oopasuosni JI1-13.
cToT) YcraHoBKa H3MepHTenbHas oGpasuoBag K2-38.

YeraHoBKa H3MepHTeabHasa K2-44.

YeranoBka nasi noeepku atteHwartopos JKI-12.

Annapartvpa A8 noeepkd usMepnrejeft Koadpdh-
nuenta AM K2-34,

YcTaHoBKa 15 NOBepKH BoJbTMeTpoB BIl-8: aua-
Na30H BBIXOAHBIX HANMPAXKEHH NepeMeHHOro W Io-
cTostuHoro TokeB 10 MkB—300 B, morpeuinocTts
=*(0,2—0,5) %.

Ornocutennunif 43.13 Hameputeabibie renepatopii  curnanos; 13-110,
ypoBeHb IOMEX, T4-102, T4-139, T'4-76A, T4-78—T4-83, T'4-111,
06y CJI0BJIEHHBIX DJeKTpOHHO-cYeTHEIE vyacToToMmepn: U3-58, U3-54,
HHTEPMOAYNAUHOH- BoabrMerp B3-49.

HRMH HCKaXKeHHs- Barrmerp M3-51.
MH TpETbero ro-
paaka
OTHOCHTENbHBIH 4.3.14 Havepureabnbie renepatopw  curHamos: I3-110,

YPOBEHb nomex,
06yCJIOBJAEHHBIX
NoGOYHBIMH KaHa-
JlaMH npHema
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[4-102, T4-139, T4-76A, I'4-78—T4-83, I'4-111.
DnekTponHo-cyeTHHE uacToToMepw: Y3-58, U3-54.
BoasT™erp B3-49.

Barrtmerp M3-51.
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OTHOCHTENBHEIH 4.3.15 VisMepHTe/bHbIE reHepaTopnl cHrHazaoB: [3-110,
YpOBEHb  TOMEX, I4-102, T'4-139, T'4-76A, T'4-78—T4-83, T'4-111.
0GyCJIOBNEHHBIX DaeXTPOHHO-CUETHEIE yacroToMepn:: U3-58, U3-54.
rapMOHHYECKHMH BoabTmerp B3-49,
HCKaXeHRAMH Barrmerp M3-51,

Hsmeputeap HenunelHbX Hckamenufi CK6-13: nua-
NasoH  H3MepsieMHX  Ko3hdHUKe:HTOB rapMOHHK
0,003—100 B muamasone vactor 10 I'm—120 kIm,
K03 GHUUHEHT rapMOHHK BBIXOLHOTO HaNPSKEHHS Te-
Heparopa He npeenmaer (0,002—0,02).

OTHOCHTE/IbHBIR 4.3.16 DNeKTPOHHO-CYeTHRe YacToToMeph: HU3-58, U3-54.
ypoBeub MOAYJS- YcranoBka HaMepuresnbHas obpasuosaa K2-38.
UHOHHBIX  COCTaB- Cranpapt yactorel Y1-6S: yacToTa BHIXOANBIX CHI-
JSIOUIHX ¢ 4YacTo- gamoB 0,1; 1; 5 MI'u; ocnabienne cereBHX cOCTaB-
TaMH, KpPATHHIMH JISIIOUIMX CHEKTPA BHXOAHOrO cHriaja 5 MT'uz80 ab.

9acToTe MUTAKWEH
CeTH, W ILIyMOB
BOJIH3H Hecyllel

1.2. JlonyckaeTcs NpPHMEHSiTb ApyrHe BHOBb pa3paloTaHHble HJIH
HaxonAslHecs B 3KCIJYaTailHH CPeACTBa NOBEPKH, MpoLleliline NOBeP-
Ky B opraHax ['ocyaapCTBEHHOH WJH, ¢ HX pa3pelnleHusi, BeAOMCTBeH-
HOM METPOJNOTHYECKOH CJay:XKObl, H YIOBJETBOpsIiHe TpeOOBaHHAM
IrOCT 22261—82.

2. TPEBOBAHMSA BE3BONACHOCTH

2.1. Tlpu mpoBenerHu noeepkn Heo6xonumo cobaioaats Tpebosa-
ausg FOCT 12.1.019—79, TOCT 12.1.630—381, T'OCT 12.2.007.0—75,
I'OCT 12.2.007.3—75, TOCT 12.3.019—80, TOCT 22261—82 u pyxo-
BogcTBOBaThesl «lIpaBHsaMH TeXHHUeCKOH SKCIUIyaTaLHH 3JEKTpOyC-
TaHoBOK TnorpebuTteneii» u «[IpaBui1aMu TeXHHKH 6e30IaCHOCTH [PH
SKCIyaTaluul 3JeKTPOYCTaHOBOK HOTpeﬁPITEJIe}"i», YTBeDXK/JIE€HHBIMHU
Tocsuepronagsopom B 1969 r.

3. YCNOBHS NOBEPKK M NMOATOTOBKA K HEA

3.1. Ilpy npoBeneHHU NOBePKH HOJXKHH OBTH COGJIOLEHH HOP-
Mmaiabuble ycaoBis no I'OCT 22261—82 u ycioBMS, OroBOpEHHbiE B

HODMAaTHBHO-TeXHHYECKOH JOKYMEHTAaUHH (TeXHHUYEeCKOM ONMCAHHH H
VHCTPYKUHH MO 3Kcmayatauux — jpatee HTJ) na mputop.

3.2. Tlepex npoBedeHHeM omnepaniii MOBePKH HeOOXOZMMO BBIIOJ-
HHTb MO/TOTOBHTENbHBIE pafoTh!, OroBOpeHHule B pasnene «lloxro-
TOBKa K npoBeierHio uaMepennit» HT L na npubop.



4. NPOBEAEHME NMOBEPKU

4.1. Buemnuil ocMOTp.

IIpu BHemHEM OCMOTpPe HOJKHO ObITb YCTAHOBJEHO COOTBETCTBHE
aHajau3aTopa cnekrpa tpebosanusm HTII, a Takxke BBHIIOJHEHH Tpe-
6oBanns pasgena «OG6ulve ykasaHus no 3Kcmiyatauuu» TO nose-
psiemoro npubopa.

TIpu obnapyxenun jnedexToB NOBepKy He NPOBOAST M mpubop Gpa-
KYIOT.

4.2. OnpoGoBauue.

OnpoGoBakue npuGopa NPOMU3BONUTCS B COOTBETCTBHH C NYHKTOM
«IToaroroBka K npoBeieHHI0 H3Mepenuil» pasienaa «Ilopsgok paGo-
Thi» TO A/ OUEHKH €ro HCIPaBHOCTH.

ITpn o6HapyzKeHHH HEHCIPABHOCTH NOBEPKY He NPOBOIAT H NMPHGOD
Gpakyior.

4.3. Onpenenenne MeTPOJIOTHIECKUX XaPaKTEPUCTHK.

ITorpemnocts 06pasloOBLIX CPEACTB H3MepeHHI He JOJ2KHA Ipe-
BBIUIaTh 1/3 mpedesia nonycKaeMoH NMOrPeIUHOCTH HCIBLITYEMOrO Cpej-
CTBA H3MEpPEHHUH.

Ilpn orcyrcTBuu TpeGyeMblX 06pasUOBHIX CPEACTB H3MepeHHH n0-
ImycKaeTcss NpHMeHenHe o0pasLoOBBLIX CPEACTB H3MepeHuil ¢ Torpelu-
HOCTBIO Oosiee 1/3 mpefena AOmMyckaeMoO# MOrpelHOCTH HCIBITYEMOro
CpeAcTBa M3MepPeHHH, IPH 3TOM METOAHKA AOJAHA COracOBHIBATHCH C
MeTpOJIOTHYeCKHM HHCTHTYyTOM ['occramnapra CCCP.

4.3.1. OcHOBHAsl TNOrpellHOCTb H3MepeHHUs YacTOTHl BXOAHOIO CH-
HYCOHJa/IbHOrO CHTHaJa ONpelessieTCss METOJOM CpaBHeHHs IoKasa-
Huit AC (LKaJbl M/IH BCTPOEHHOrO 4acTtoToMepa) fac C HOKa3aHHAMHU
00pa3LoBoro cpeicTsa HaMepeuHii f..

ITorpemiHOCTh H3MepeHHs YaCTOTH Aj, BHIPAXKEHHYIO B elHHHIAX
YacTOTHl, HOJICYHTHIBAIOT 110 GopMye

AI=fAC—fc; (1)
BbIpaXkeHHYIO B NpolleHTax — no ¢opmyie
o= (-lre— —1)-100]. (2)

Onepauns no onpejlel]eHHIO OCHOBHOH MOTPEIMHOCTH H3Meperust
YaCTOTH IPOBOAMTCH B CePEeJHHE M IO KpasM YacTOTHOTO JHalla3oHa.
Ilpu ompeneseHyH OCHOBHOH NOrPeIIHOCTH H3MEPEHHs YacCTOTHl BXOX-
HOI'0 CHHYCOHMJAJbHOrO CHrHaja JOIYyCKaeTcss ONPenesidTh OCHOBHYIO
CTHOCHTEJIbHYIO IOrpelIHOCTb 3HAayeHHs YaCTOTHl KBapleBOro resepa-
topa AC cpaBHeHHEM €ro 4acCTOTH C YacToTOi 00pasiuoBoii Mephl.

4.3.2. Tlosoca ofi3opa onpene/sieTCsi M3MepeHleM HavyaJbHOH [y H
KOHEUHO! fx wacToT KaxKaof noJocel o630pa NpH nolaue rapMoHuye-
CKOTO CHrHaja K3BecTHOM yacTothl Ha Bxox AC niam mo MerkaM BHyT-
peHHero KaJu0paropa.

B kauecTBe curzaia xaanGpatopa MoxkeT OBITh KCIOJb30BAH TaK-
e wacTOTHO-MOAyaHpoBaHHbll (UM) cnrrasg ¢ rapMOHHYECKOH MO-
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ayasiuveid ot BHeimiHero UM remepatopa, O1HAaKO 3TOT MeTOL IIPHUIO-
JeH JIMUIb JAJIsl NOBepKH v3konoJocHeix AC (uMerlllux 10J0cH 0630-
pa He GoJjee mupHHBI 3¢ dekTHBHOrO crnekrpa UM curHaqa, 1. €. no-
PSAKa HeCKOJbKHX Mmerarepiu).

[Ipu wu3MepennH ¢ MOMOIUBIO T'apMOHHYECKOrO CHIHaJa MOJOCH
0630pa I1,6s BLIUHCJAIOT B €AWHHLAX 4acTOTH 1O Qopmyse

H063=fx_‘fﬂ- (3)
Ecsin HOpMUpYeTCs IOTPEUIHOCTh N0JI0CH 0030pa, OHa BBIUHCJ/ASETCS

B NpOIleHTax 1o Qopmyae
8 Moss = | (M=I= — 1) 100, (4)

rae I1 — wopmupoBannas B HT/L nosnoca o63opa.
INpu maMepennu nosnockl 0630pa Npu NOMOIIY METOK Kaaubpatona
Ilo6s ONpEReNsIOT B elHHHIaX 4acTOTel No dhopmyae [Mo6a= (N—1)-F,
rie N — yucio meTrok Kaaubpatopa, HaxoAslHXCA B IoJoce 06-

30pa;
F — xajnOpoBaHHBIN YacTOTHBIH HHTEpBAJ MEXAY METKaMH, B
cjaydyae MOJAYJHPOBAaHHOTO CHrHajia — H2BeCTHAas MOAY.1H-

pyiOllast 4acroTa.

4.3.3. Onpeje/ienHe Lojoc NPONYCKaHWA Ha 3aflaHHHX  YPOBHSX
NPOBOJAUTCS NIPH MoMoliu 06pa3inoBHX CPeACTB, BOCIPOU3BOAALLHX rap-
MOHHYeCKHIl CHFHAJ C NepecTpanBaeMON 4YacTOTOH, METOAOM «MOCTO-
STHHOTO BXOJa» MJH «IIOCTOSSHHOI'O BBIXOAa» (B 3aBHCHMOCTH OT JO-
NycKaeMOIll NOrPeMIHOCTH H3MEPEeHHs H HMeIOIHeHcs annaparypbl).

4.3.3.1. Ilpn H3MepeHnH ¢ HCIOJb30OBAHHEM METOAA <«MOCTOSAHHOTO
BXOJAa» OTMEYalOT NoKasahusi BhixopHoro ycrpoificrea AC mpu mocro-
SIHHOM YPOBHE rapMOHHYECKOro CHrHaJa Ha €ro BXOJ€ H H3MEHEHHH
YacTOThl, HCIOJb3ysl, IO BO3MOXKHOCTH, OTCueTHble ycTpoiictBa AC
(puc. 1). M3mepenue MoKeT NpoBOINTHCA B DeKHMEe Kak PYUHOH, Tak
H aBTOMAaTHUeCKOI pasBepTKH.

B pexume pyuHofi pasBepTKH uactora nojaHHoro Ha Bxog AC
CHTHaJa yCTaHaBJ/IMBaeTCs paBHOIl cpelHeH yacToTe I10JOCH MPONyCKa-
HUs (MO MakCHMYMY OTKJHKAa), a ypOBEHb OTKJHKAa — DaBHLHIM MakK-
CHMaJIbHOMY 3HaUeHHIO IIKaJbl oTcueTHOro ycrpoiictBa AC npH Hy.te-
BOM TIOJIOKEHHH OTCYETHBIX aTTEHIaTOPOB. YMeHbWast H yBe/JHUHBas
YaCcTOTy CHTHAJa OTHOCHTEJIbHO PE30HAHCHOI 4acTOTHL YCTaHABJHBAIOT
aMIUIUTYABl OTKJHKOB Ha ropmupoBanunifi B HTIL ypoBenb ocaab.ie-
HHS OTHOCHTEJbHO MaKCcHMaJjbhoro 3HaueHnsas (oObyHo — 3 b &
—60 1B) H QukcHpyOT nokasaHis uacrotomepa (fi 1 fa).

B pexume aBTOMaTHuUeCKoli pa3BepTXH nosoca 0630pa BbiOHpaercs
TakKoH, UTCOB B M3MEPSEMOll noJoce NpoNycKakls Ha 32aJaHHOM ypOB-
He YKJI2ALIBAJ0Ch He Mekee Tpex MacluTabH€blX OTMETOK YaCTOTEO!
IUKaJB. $DPOBEeHb OTKJHKA VCTAHABJAMBAETCS  QHAJOrHUYHO PEXHMY
pyuHOil pasBepTku. M3meHeHueM uacTOTHl reseparopa MaxkCHMyM OT-
KJAHKa COBMEIaercs ¢ MacliTabHoli OTMeTKOH B IeHTpe 3Kpala. Y MeHb-
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I1asi M YBeJHYHBadg 4YacTOTY reHepaTopa (HUKCHPYIOT yactothl (fi u
f2), TIPH KOTOpLIX aMIJIHTYJa OTKJHKA, pa3MeLIeHHOrO B LEHTpe 3K-
paHa, Oyner ocnabiaeda no ykasanuoro B HT{ AC yposHs (pHc. 2).
T 0d5

\ -385

3 P =i

I—reHepaTop TrapMOHHYECKHX

CHIHaJIOB; 2—noBepseMbit

AC; 3—3JeKTPOHHO-CUETHHIN

9aCcTOTOMEDP;  4—H3MCPHTETDH
YDOBHA.

Puc. 1
[Ipn n3MepeHHH pPeKOMEHIYETCs MCNOJb30BaTh BHAeOGHIbTP AC
AJs ycpenHeHus wyMoB Tpakta AC H MHHHMH3aLHH HX BJHSHHA Ha

pe3yJbTaT U3MepeHHs.
HJas McKAoyeHHs AHHAMHUECKMX MCKa:KeHHH OTKJAHMKA CHrHaJgua

CKOpPOCTb pa3BepTKH CAeAyeT YMEHbIIATh OO TeX IIop, nNoka aMILIHTyXa

OTKJIMKA IepecTaHeT yBesHuHBaThCH.
[Tonocer mponyckanus B eIHHHIAX

dopmyae
Hn,,u.B=fl—f2 , (5)
rae n nb — HopmupoBanusit 8 HTJ AC ypoBenn ocnalneHus B Je-

nubesax.
[TorpemHocTs HOMHHAJALHBIX 3HAYEHUH MOJOC NPOMNYCKaHHS B IIPO-

eHTaxX BHIYHUCIAIOT 110 (bopMy.ne
n —I7
2 Sl TOIE (6)
1T

qacTOTLl  BBIYHCJHAAIOTCA IO

617,;)15 -"—‘I

rae Il — HOMHHAaJBHOE 3HAYEHHE MOJIOCHI NpONyCKAaHHA.

4.3.3.2. Ilpy n3MepeHHH C ICIOJb30BaHHEM MeTOAa <«IIOCTOSTHHOTO
pbixofias (puc. 1) mokasanusi BhixogHoro ycrpoiictsa AC moaaepxH-
B2IOTCSL MOCTOSHHBIMM, @ DEryaupyeTcs W u3MepsieTcs YpOBEHb BXOJ-
HOrO TapMOHHYECKOTO CHrHaJa NPH H3MeHeuuH 4acToThl. [Ilopsamox
HayaJbHON YCTAaHOBKH YPOBHA  BXOAHOrO  CHTHaJa aHaJOTHUeH
n. 4.3.3.1 (c TeM, uToOnl n3bexaTh neperpysku Bxoaunofi menun AC).

8



YMerblllas ¥ yBeJIHYHBAS 4aCTOTY CHTHAJa OTHOCHTEJBHO pe30HAHCHOI,
yCTaHaBJHBAOT AMILIHTYAB OTKJIHKOB HAa OTMeUeHHOe MAaKCHMaJbHOE
2Hayenne nmkaasl AC U QHKCHPYIOT 3HaueHHs 4acToT f; H f.. Ilosock
NPONYCKAaHYUsl H MOTPEIIHOCTH ompefensiiorcst no ¢opmyaam (5), (6)
(rne fi, fo u yposenp n AD H3MepeHH INpPH NOMOWH 00pa3lOBHIX
cpenctB). OcobeHHocTH pabOTHl NpH pYyYHOH M aBTOMAaTHueckoil pas-
BEPTKaX aHAJOrHYHLI ONHCAHHHIM B II. 4.3.3.1.

4.3.3.3. IIpu nmoBepke nonoc nponyckanuss AC MeToZOM NOAaYH
HCOIBITATeIbHOrO CHrHaJja Ha BXoja nociaefnern IIY (ecam Takoil BXoA
NpeAyCMOTPEH KOHCTPyKIMeH npubopa) HX 3HAUYEHHE oOIlpenesiserTcs
no gopmy.ae

HnAB:Vﬂxzm +Afr21ap ’

rae [1;y — nosoca NpONyCKaHHs, H3MEpPeHHasl NPH INOAKJIOUEHHH HC-
IBITATENBHOrO CHTHAJA Ha BXOJ NOCJefHell my;
Afnap-— mapasuTHas LeBHAINS YacTOTHl (OnpejefsieTcs NpPH H3Me-
peHusix no . 4.3.5).

Bri6op Meroma HOBepKH 3aBHCHT OT THIIa NOBepseMOro aHaJjusa-
TOpa CHeKTpa.

4.3.4. Hecta6uapHOCTb 4acTOTH HACTPOHKH npubopa onpepensercs
mMerozoM canueHus noxasaunii AC co 3HaueHHeM 4acTOThl CHrHaJja,
YCTaHOBJIEHHHM MO ¢Opas3LOBOMY CPeACTBY H3MeDeHHA, 32 YKa3aHEHIi
B HT]J] na AC uHTepBaJ BpeMeHM, IOCJe YCTAHOBJeHHs paboyero
pexuma (camonporpeBa), HJAH INPSMbIM H3MepPEeHHEM [pH INOMOULH
ob6pasunoBoro cpeicrea. Mamepenus nmpoBoasTcs ciaelylomum oOpasoM.
Ha Bxox AC nogaercs CHrHaJ OT HCTOYHHKA FapMOHHYECKHX KoJeba-
HHI ¢ mepecTpanBaeMoi yacToTOll. OTKIIK CHIHaJa ycTaHaBJHBaeTCH
Ha UeHTp 3kpaHa AC, mocje 3TOro OTMeYaloTCsl MOKA3aHHs YaCTOTHl NO
orcueTHoMy ycTpoiictBy AC, cOOTBeTcTBylOLde MAKCHMAaJbHOMY H
MHHUMAaJIbHOMY OTKJOHEHHIM 23a YKa3aHHBIH HHTEPBAaJ BpeMeHH.

B TexnuueckH oOGOCHOBAaHHBIX cCJydyasX [OIYCKaercs IIpoBepka
TOH XapaKTEPUCTHXH INYTeM KOCBEHHOH NPOBEePKH COOTBeTCTBYOLIEeH
XapaKTePHCTHKI IeTepOIHHOB,

Onpenesenne 3Toro napaMerpa NPOBOJAMTCS Ha yacToTe, G/H3KOI
K MaKCHMaJIbHOH, X1 TeX YacTOTHHX NOALHAlla30HOB, B KOTOPHIX OH
HOPMHUPOBAH.

4.3.5. T1apa3uTHasi JeBHaUuWs YacCTCThI onpeledsercs NyTeM Nps-
MOTrO H3MEpeHHs NpH NMOMOILIH JAeBHOMeTpa, paboTalollero B pexuMe
H3MepeHUs CPpeJHEKBa ApaTHUECKHX 3HayeHH.

Hamepenue mapasuTsofl ZeBHaluy yacTOThl NPOBOJAMTCS Ha BBIXO-
Je curHajga ppomexyTouHoii wacrorel (I14) AC npu nomaye Ha BxOA
AC curnasa xanubpatopa MM Apyroro o6pasuoBOro reHeparopa, Ha-
npumep, ot K2-38. Mismepenust npoBOASIT B DeXKHMe HYJeBOH HOJIOCH
06G30pa IpH pyuHO# I1epecTpoiike reTepPoAHHOB.

Honyckaetcsi u3aMepenue napasHTHOH AeBHALHK YaCTOTHl HEIOCpen-
CTBEHHO B [IOBEpsieMOM INpHOOpe NnyTeM HCIONb30BaHMS B KayecTBe UM
auckpumuHatopa IT4 duabrpa AC. B atoM cayuae, mocJe nojauyH Ha

9



BXoJ npubOpa CHHYCOHAAJBHOTO CHMrHajsa ¢ MaJjof mapasuriHofi UM,
yCTaHaBJHBAIOT TNoJiocy mponyckanHs B 10—30 pa3 GoJbulylo, uem
BEJIHYHHA H3MepAeMOH OCTaTOYHOH MOZLYJSALHH. YCTaHABJIHBAKOT aM-
MJIHTYAHYIO 1IKasly, ofecneyHBalollyi0 HeoOXOAHMOe paspellieHHe H
HyJIeByI0 nosocy o63opa. IlepectpanBas mprGOp IO wacToTe, yCTaHaB-
JIHBAIOT PEXHM MAaKCHMaJbHOH YyBCTBHTEJBHOCTH HHCKPHMHHATODa
(ra ckate AYX ¢uabTpa) u cmocoGoM BapHallHH YacTOTH ONpejle-
JISIOT KPYTH3HY npeobpasoBanusi AM/UM (B mesleHHSIX LIKaJbl YPOBHS
Ha eIUHMIY uYacTeThl). IlepexofsiT B peXHM H3MEDEHHS OCTAaTOYHOM
UM, peructpupys nokasauus AC,

Ormnpesenedue 3TOro napaMerpa NPOBOJMTCS Ha 4YacToTe, GJH3KOH
K MaKCHMaJbHOH B JaCTOTHOM IOJIAHala30He.

4.3.6. TlorpemiHOCTb H3MEPEHHsI YACTOTHHIX HHTepBasoB Aas AC,
uMemnInux BeTpoeHHblt DCU, onpelensieTcsi Kak YABOEHHasl NOrpell-
HOCTh U3MEDEHHUs 4acCTOTHL.

IOas nprGopos, He uMmelowux BcTpoennoro DCY, morpelnrocTs U3-
MepeHHs YacTOTHHIX HHTEPBAJIOB MO IIKaJe ONpENessieTCss ORHHM H3
cJIeIyIOIHX MeTONOB: IPH NOMOIIH 00pasloBOro cCpeicTBa, BOCIPOHU3-
BOJSIILEr0 CHTHaJ, B CIIEKTPE KOTODOrO COJEPIKHTCS HECKOJNbKO CO-
CTaBJSOIUX ¢ KaJIHOPOBaHHBIM HHTEPBAJIOM MEXIYy HHMH; C NOMO-
Hiblo 00pasloBOro CpeicTBa, BOCMPOH3BOASIIETO0 rapMOHHYECKHH CHT-
HaJ, 9acToTa KOTOPOro MepecTpanBaeTcs.

ITorpeIuHOCTL U3MEPEeHHs] YaCTOTHBIX MHTEPBAJIOB B €IMHHMIAX Yac-
TOTH (Afuyr) OHpedeNAOT KaK PpAasHHLY MeEXAYy YCTAaHOBJIEHHBIM
(Afycr) ¥ M3MepeHHbIM 3HaueHHeM (Afusw) YACTOTHOTO HHTEpBaJa

Afxm'r = Afyc‘r—'AfuzM-

IMorpemwnocTs H3MepeHHsl B NPOLEHTaX BLIYHC/ASETCS IO GopmyJe
Ofmr="42% +100%, ™
063

rae [1o6s— nosioca 0630pa, BeIGpaHHAs NpH ONpEeAeTeHHH NOrpellHo-
CTH H3MepeHHsl YaCTOTHBIX HHTEPBAaJOB.

4.3.7. Cpennuii ypoBeHb COOCTBEHHBLIX IIYMOB OIpeJe/seTcs H3Me-
pCHIIeM YpOBiii ¢ yCpeJHeHHeM NOKa3aHHil oTcueTHBIX yctpoictB AC
B moJoce npomyckanus, 3amanHo#t B HTJ, npu orcyrcreuu cerzana
na Bxone AC mad cpaBHeHHeM nokasaHuil AC C H3BECTHBIM YPOBHEM
CHUTHaJIA.

4.3.7.1. Tlpn HCcroab30BaKHM MeTOJa NPAMbIX H3MEPEHHH ¢ ycpen-
ileHHeM [OKAa3aHHH# OTCYETHBIX YCTPOHCTB HeoOXOAHMO YCTaHOBHTb
OTCUETHble aTTeHI0ATOPHl B TaKOe MOJIOZKeHHe, YTOOLI MOJYUYHTh YeTKoe
rsnOpaXKeKHe lyMa Ha KpaHe (MM IPYTHX HHAUKAUHOHHBIX yCTPOH-
CTBax), a 3aTeM IepeculiTaTb B ypoBedb LiyMa 1O BXOAY mpubopa OT-
HOCHTEJbEO YCTAHOBJIEHHOrO IpejeJa IuKaJbl H Ko3d(duiHeHTa yCH-
JeHHst mpubopa.

Eciu ypoBeHb myMa HODMHPOBaH B (OpMe CHeKTpaJbHOH ILIOT-
HOCTH S, mocJieJHssl PacCUHTHIBaeTcs no Gopmy.ie
10
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U
S=—Ff=____m Br/Tn),
Moo = Rl 5 (BT/TW) (®

rie Py, Uy — cpennuil ypoBeHb MOILUHOCTH HJH HaNpsikKeHHs CO6CT-
BEHHBIX IIYMOB;
Rsx — BxoaHoe conpoTuBienue AC (06siuno 50 Om);
IT_3,5 — noJoca nponyckanus AC, 'u (Ha yposHe — 3aB).

Hns ycpensedus ypoBHS WIYMOB DEKOMEHJYeTCs IPHMeHeHHe BH-
zeopuabtpa AC.

4.3.7.2. Ecan H3MepeHHe OCYLIECTBJASETCS METOJOM CJHYEHHS C
fI0Ka3aHHAMH 06PasLOBEIX YCTPOHCTB, TO NMEPBOHAYAJbHO C IIOMOLIbIO
OTCYETHBIX aTTeHaTopoB Ha AC ycTaHaBJIHBaeTcs HEKOTOPHIH ypo-
BeHb COOCTBENHBIX IUYMOB, YAOOHBIH NJIl H3MepeHHsl, NPH OTCYTCTBHH
CHTHaJa Ha BXoje (aHaJOTHUHO NpeAbIAYILIeMy MeTOAy). 3areM MNpH
HYJIEBOM INOJIOXKEHHH aTTEHIOATOPOB Ha BXOJ IOJAeTcsi CHrHaag oT
BHEIIIHer0 TeHeparopa, YPOBeHb OTKJIHKA KOTOPOrO0 YCTAHABJIHBAETCA
pPaBHBIM YCTAaHOBJEHHOMY paHee YpOBHIO LiymMoB. HanpsikeHue uiau
MOIKOCTb CHTHaja H3MepseTcs MO OTCYETHOMY YCTPOHCTBY remeparo-
pa CUrHaJ OB HJH IIPH LOMOIIH BCIIOMOraTejbHOr0 H3MepHTeNs YpOB-
Hs. [lo ycraHoBseHHOMY 3HaueHH0 Koadduuuenra ycunaenuss AC u
H3MEepeHHOMY YPOBHIO BXOJAHOTO CHFHaJa ONpefelseTcs CpeAaHH# ypo-
BeHb COGCTBeHHBIX yMOB 1o Bxoay AC.

4.3.7.3. Onpejesienie YPOBHS COOCTBEHHBIX IIYMOB OCYIIECTBJS-
€TCsi Ha YacToTax, 6JH3KMX K MAaKCHMaJbHOH M MHHHMAaJbHOf BHYTPH
KaXJ0r0 YacTOTHOro JAHalla3oHa, B KOTOPOM OH HOPMHDYeTcs.

4.3.8. HepaBHOMepHOCTh aMILIHTYAHO-YACTOTHON XapaKTepHCTHKH
(AUX) B ycTaHOBJICHHOH IOJIOCE YACTOT OMNpele/seTcss METOAOM «IIO-
CTOSIHHOTO BX0/Ja@» HJH <«IOCTOSIHHOIO BLIXOAa» (B 3aBHCHMOCTH OT
JONMycKaeMo# MOrpeltHoCTH H3MePeHHH H HMelollielics anmapatypel).

4.3.8.1. B cayuae nmpuMeHeHHs] MeTOJa <IOCTOSHHOrO BXOJAa» ypo-
BEHb BXOJHOTO T'apDMOHHYECKOTO CHTHaJa IOAAEPXKHBAETCS MOCTOSH-
HHIM NpH TOMOINH M3MepHTeIs HanpsKeHHs (MOILHOCTH), a OTCYET
TipOU3BOJIHTCSA MO cooTBercTBylomuM yerpofictBam AC. Heuckiouen-
nas cucremarhyeckass nmorpemrnocts (HCIT) onpenenenus AUX paBHa

y=11.V 83 482 +o3 ,

rae 6, — NOrpelHOCTb HOAJEPKAHHS IOCTOSIHHOTO YPOBHSI CHTHaJIa
Ha Bxoje AC (3Ta morpeusocTs paBHa 4acTOTHOH MOTpeuI-
HOCTH H3MEPHTEIs YPOBHS B oOIpefesieMOill moJjoce ua-
cTOT);
82 — MHOrpelHOCTb OTCUeTHOro yerpoiictea AC;
83 — TMOTpPEUIHOCTh, CBA33aHHASs C HaJHYHeM TapMOHHK BXOX-
Horo curiana (npuBofuMast B TO Ha uaMepurtesnp Hamps-
KeHHS (MOIIHOCTH).
OTHOcHTeNbHAsA IOTpellHOCTh onpenenennss AUX noaxua OblTh,
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no xpaiHe#l mepe, B TPH pa3a MeHbllie HODMHPOBaHHOf HepaBHOMep-
roctn AUX AC.

IIprMevaunue Tlpu HCMOAB30BAHUM BOJLTMETPA, H3MEDPSIOIIETO MaKCHMalb+
HO€ (IIHKOBOE) 3HadeHHe HanpsiKeHud, norpemwnocTs 0;<Kr. i yMmeHblleHHs 3ToR
NOrpelIHOCTH HeoGXoAuMa AONOJMHHTENbHAS! (GHABTPALKS CHTHANA C NOMOLILI0 (DHJIBTe
pa nepRoH rapMOHHKH, BKJOYaemMoro Mexzay rereparopoM ¥ AC, Tlpu HCIoOJB30BaHHH
BOJIbTMETPA CPEIHEKBaJApPATHYECKUX 3HAueHuil uiu BaTTMeTpa BaHAHME Kr cyllecTBeHs

HO MeHbIlle (63%.’(3 ) H MOXET He YYHTHIBAThCH.

HepaBnomepHocts AUX 8 pyx BHUHCAAIOT 00 QopMyJaM:
B IPOLIEHTaX

Amax
5Aqx=i—2‘,—(—m—1)-1oo, (9)
B Jenubenax
Amax
srow == B lg Ao (0
6AL]X =i";— !Amax_Amin], (11)

rfie B — kos(pduunent, paBHulil 20 1pH H3MePeHHH Hampsxe-

HHS 1 10 IpH H3MepeHHH MOILHOCTH;
Amax B Amin — MaKCHMaJbHOE M MHHHMA.1bHOE NOKa3aHUS BBIXOJHO-
ro uameputenbHoro ycrpoiictBa AC npH H3MeHeHHH
YyacTOTHl BXOAHOTO CHrHaJa B HOJIOCEe 4acTOT, YKasaH-
ot B HT/I, B eaununax HanpsidkeHNS HJIH MOUIHOCTH
aas dopmya (9), (10) mau B peunbenax past ¢op-

myasl (11).

4.3.8.2. Tlpu HcnoONb30BaHHH MeTOZA <«IIOCTOSHHOTO BLIXOAA» NO-
Ka3aHus BboIXxogHOro ycrpoiictea AC moadepXHBalOTCS NOCTOSHHBIMH,
a peryJiUpyercst ¥ u3MepsieTcsl YPOBeHb BXOAHOTO IaPMOHHUECKOTO CHI-

Hana. HCII onpenesenuss AUX B 3TOM ciyvyae paBHa

a"=1,1-l/ 8% 62 +-6%

rae 84 — YaCTOTHAsl TOTPELIHOCTh H3MePeHHs YPOBHA (HaNpsiXKeHHS
W/l MOIIHOCTH);
85 — TOTpeIlHOCTh NOJAepKaHHA IOCTOSHHOTO YDOBHS OTKJIHMKA
NpH IIOMOLLY OTCYETHHEIX ycTpoiicTs AC;
83 — aHaJOrHUHO npeAblAylleMy MeToady (m. 4.3.8.1).

Kak u B MeTOAe «HOCTOAHHOTO BXOJa» IOTPEHIHOCTb ONpefesieHHs
AUX nmonxna GbITh, RO KpaiiHed mepe, B TpH pas3a MeHbile HODMHPO-
BaHHOI HepaBHOMepHOCTH AUX.

HepasHomeprocts AUX nogcuutsiBaercs no ¢gopmyaam (9)—(II),
rie Amesx H Amin — MaKCHMaJbHBIII ¥ MHHKMAJbHbIH YPOBHH BXOLHOTO
CHrHaJla B 3alaHHOH noJioce 4acToT.

B o6oux cayuasix B HCII usmepeHusi BXOAHT Takxke NOTPEUIHOCTb
3a cyer paccorgacoBanusi B BU wan CBY tpakre, MakcHMaJbHOe 3Ha-
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ueHHe KOTOPON 8p<K+2[;-Tac (rne I't u I'ac — KO3DPHUHEHTH OT-
paxKeHHd COOTBETCTBEHHO BbIXoJa 06pas3sloOBOro reHepatopa H BXOAa
AC).

43.83. B Tom cayuae, ecin HeOOXOAHMMO ONPEeNeNHTh MaJylo He-
paBHoMepHOocTs AUX AC (8 pyx=- 10%) Ha vactorax ceuie 100 MT',
PeKOMEeHAYeTCsl NPHMEHSITb METOJ] <IOCTOSHHOI'O BBIXOAA» C HCHOJIb-
30BaHHEM B KauyecTBe W3MEpHTeJst YPOBHsI BXOJHOrO CHIHaJja H3MepH-
Teqasl najawuell MomHoctu (kaaubpatopa mouisoctH). CTPyKTypHas
cXema YCTaHOBKH JJsl NpOBeJeHHs TaKHX H3MepeHHI MNpHBeleHa Ha
puc. 3.

1 s 2 >t L

Y

5

]
6 3

I—renepatop BY maum CBY curuana; 2—kaau6-

PaTop MOLIHOCTH; 3—MOCT NOCTORHHOIO TOKa;

4—CcoraacymoumHui aTTeHarop; S5—norepaeMbii
AC; 6—31eKTPOHHO-CYETHBI 4acTOTOMEDP

Puc. 3

B xauecTBe H3MepHTeJell NMajaiolliefl MOIHOCTH MOIYT IPHMEHATH-
ca kanubpaTtopsl momHoctH THOB KMK, $SI12M B coueraHun ¢ H3MepH-
TeJbHBIM MOCTOM [OCTOSHHOro TokKa tTuna MT-3 uam avasoruynuiM
emy. B stom caygae B HCIT namepenuss nepaBHomeprnoctu AUX AC,
NOMHMO 84 M 85, CJAELYyeT YYHTLHBATb TaK:Ke IIOTPeLIHOCTh Paccorvia-
COBaHHUS, paccyuThiBaeMylo B cooTBercTBHH ¢ TO nosepsieMoro AC u
H3MEpPHTE1 MOLULHOCTH.

HCIT usmepernss AUX AC 3THM MeTOAOM AJSI peasibHBbIX CPEACTB
H3MepeHns He npeBbimaeT 3—5Y%. BakHbiM npeumylilecTBOM TakKoro
MeToJa IO CPaBHEHHIO C MEeTOJAOM, HCIOJb3YIOILHM H3MEepHTeNb IIOr-
JIOLIaeMOi MOIIHOCTH, SIBASIETCSI TaKKe MCKJIOYeHHe omnepanuil mepe-
karouenua B BU u CBY Ttpakre.

HepaBrnomepHocth AUX moacuuthiBaercss mo dopmviaam (9)—(11).

4.3.8.4. ITIpu HopMmupoBaHHH HepaBHOMepHOCTH AUX oTHOCHTENBLHO
YKa3aHHOTO ypPOBHSI cHrHagda (Awopw) HAa 4YacTOTe, YCTAHOBJEHHOH B
HT]I sa AC, nepaBEOMEDHOCTb BBIYHCJAAIOT N0 dopmyaaM:

B NpOLEHTaX

Sauaxs = (2% —1)-100, (12)
S aux_ = <;,”‘L —1)-100, (13)
B leunbenax
Amax
Spux- =B'1gz:‘m_u ) (14)
6Aqx,_ == '—'-—B lgéi:—:i ) (15)
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HJIH
GAqx+ ':Amax_‘AHopm (16)
6Aqx_ =14min’_141 HOPM, (17)

r1e Amax U Amin— MaKCUMaJbHHH H MUHHMAJbHBI{I YPOBHH BXOLHOIO
CHTHaJla B YCTAHOBJICHHOH I0JIOCE YAaCTOT NPH H3MEPEHHH N0 METOAY
«I[IOCTOSTHHOI'O BBIXOJa» HJH COOTBETCIBYICIIME NOKa3aHHMs HMHAMKAaTO-
pa AC npH H3MepeHHH N0 MEeTOAYy <«NOCTOSTHHOro BXoAa». A; BHIpaxka-
I0TCA B €IMHHUAX HaNpsiXKeHHsl WJAH MOILHOCTH AJas ¢opmya (12),
(13), (14), (15) u peuubenax pas ¢opmya (16), (17).

KoanyecTBO ¥ 3HaueHust wactor Aasi onpeienenus AUX ycranas-
JIBalTcs B 3aBHcuMoctH ot Turma AC u orosapuBaiorcs B ero HT/.

O6s3aTeJbHBIMH ABJSIOTCS 3HAUYEHHS B HauaJe H B KOHLe KaXJoH mo-
Jocel 0630pa.

4.3.9. OcHoBHas MOTpelIHOCTh H3MEpPEeHHS OTHOUIEHHs yPOBHEH rap-
MOHHYECKHX CHrHaJOB Ha OJAHOH 4YacToTe MJH B IIOJOCE YAacTOT, The
MOXKHO IpeHeOpeub HepaBHOMepHOcThbio AUX, onpeaensercs nyTem
C.IHYeHHs NOKa3aHuit orcuerHnx ycrpoiictB AC ¢ nokasaHHsMu o6pas-
LOBOTO H3MEPMTEJbHOrO CPEencTBa, T. €. C H3BECTHHIM H3MEHEHHEM
YPOBHSI rapMOHHUYECKOIO CHrHaJia HJIH CHEKTPaJIbHBbIX COCTAaBJSIOLIHX
MOJyJIMPOBAEHOrO cHrHaja Ha Bxoje AC.

IlorpemHocTs H3MepeHHsT OTHOLUEHHs YPOBHeH Oyt ompeaensercd
1o Gopmyaam:

B IIPOLEHETAaX

8y1= (42 — 1) 100, (18)
B Jeuubenax
dyr=Aac—Aosp (19)

rie Aac — OTHOLIeHHE YPOBHEH CHUTHAJIOB, H3MepEHHOe [0 OTCUETHHM
yctpoiicteam AC;
Aosp— xaauCpoBaHHOe OTHOLIEHHE YPOBHeH H3MEpHTEeJbHbIX CHI-
raios Ha Bxoae AC, BocnpoH3BOAMMOE 06pa3LOBLIM YCT-
po#ficTBOM.

3Hayeuus Aac H Aosp B popMmyte (18) — B OTHOCHTE.IBHBIX €XH-
Huuax, a 3 popmyae (19) — B neuubenax. ITosepxa npoBOAHTCS NPH
YaCTOTE HW3MEPUTE.IbHOro CHrHaga, G/M3KOH K MakCHMaJbHOH, Ha KO-
Topoli paforaer rpaaynpoOBaHHBIH aTTeHioatop. LEciau orcuer aMnjiH-
TyA B AC NpOH3BOIHTCH TOJbKO ATTEHIOATOPOM HA HPOMEKyTOUHOH
uaCTOTE H [0 OTCYETHOMY YCTpOficTBy (1Mo 1iKaje), yacToTa H3MEpH-
TeJLHOTO CHrHaJja MOXKeT OuiTb Jio6oit B auanasone uactor AC,
BKJHOYasi NpOMeEXyTOYHYIO.
Bocrnpouspesenne Aqsp OCYLIECTBJSETCS OLIMM H3 CJAEAYIOIIHX METO-
IOB:
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¢ NOMOIIbI0 06pasuoBOro CPeiCcTBa, BOCHPOH3BOASLIET0 TaPMOHH-
yeCKHH cHrHaJ ¢ KaJiuOPOBaHHBIM H3MEHeHHEM yPOBHS;

C IOMOHIBbI0 00pasloBoOro cpeicTsa, BOCIPOU3BOJAErO aMIIHTYR-
HO- MJH 4aCTOTHO-MOJYJ/IHPOBAHHBIH CHrHaJ ¢ KaJuOpOBaHHBIM H3Me-
HEHHEM YPOBHS CHEeKTpPaJbHbIX COCTABJSIOMUX,

43.9.1. Ilpn HCIONL30OBAaHHM TIapMOHHYECKOrO CHIHaJa €ro ypo-
BeHb PEry/jHpylOT OpPH NOMOIlM 00pa3lOoBOro aTTeHIaTopa HIAH @O
00pas3loBOMY H3MEDHUTENIO YPOBHS (BOJLTMETPY MJH BATTMETDY).

Jonyckaercs nosseMeHTHAas NOBEPKa, T. €. ONpeleleHHe NOorpell-
HOCTH Da3/iesIbHO BXOJAHOIO IpajyHpPOBAHEOILO arTeHioatopa (4To BO3-
MOXHO NMPH HaJHYHH COOTBETCTBYIOHIErO BHIXOJa aTTEeHKaropa) H oc-
rajsHoro tpakra AC. B sToM ciayyae onpejencHue NMOrpellEOCTH BXOA-
HOrO aTTEeHI0aTopa OCYLIECTB/sAETCs ¢ NOMOIIbI0 00pasloBO# ycra-
HOBKH [JIsl IOBEPKH aTTEHIATOPOB II0 CTPYKTYPHOI cxeMe, NpUBeJeH-
HO% Ha puc. 4.

mT3
: B ____Jé
1 t=f 2 = 4 1

{ ! 0

I |

| 3
I—reHepatop BY uau CBY currana; 2— I—ycrasonka K2-34, 2—noBepne-
BXOAHO# aTTeHiwoatop AC; 3—noBepaemblit Muifi AC; 3—monysomMeTp

AC; 4—ycTaHOBKa IJd IOBEPKH aTTEHIO-
aToOpoOB

Puc. 4 Puc. 5

CymmapHas NOTLeIUHOCTh M3MEPEHHs OTHOIICHHA YDOBHEH ompene-
JsieTcs Mo opmyde

Oyi=1,1-Y 6:24-6:2, (20)

rae 6; — norpewHocts Bxoaworo BU u CBY arTenioartopa;
82 — rorpelrHoctTb ocrasiphoro Tpakra AC (0OTCYETHBIX aTTeHIa-
topos [IY u orcuertoro yerpoficTsa).

4.3.9.2. Ilpi nosepxe ¢ noMoiuslo0 06pasloOBOro cpeiacTsa, BOCLPO-
usBojsmero AM curHaJj, ucrnodb3syeTcsi o0pasioBast yCTaHOBKAa AJIA
TIOBepKH MOAYJIOMETpOB, HanpuMmep K2-34. IT1a ycTaHOBKa BOCHIPOH3-
BoAMT AM curHan Ha (QHKCHPOBaHHBIX Hecymux yacrorax (f) 0,01;
0,035; 0,1; 0,35; 1; 2; 10; 25; 425 MI't ¢ xosdpdunuentom AM (m),
kanuOpoBaukuiM B sHauemusx 100%/n, roe n=1, 2, 3, ... 1000.
s nosnyuernsi neo6Xx0A¥Mblx AJs MoBepkH AC mpoMeXyTOUHBIX 3Ha-
yeHH# Ko3buuueHTOB AM 1npHMeHseTCA HHTEPNOJsUHSA, OCYUIeCTB-
JisieMast IIpH IOMOLLH LONOJHUTENbHOrO MoAyJomerpa (puc. 5). Cesass
Mexay kodbbrunentom AM U BhIpaXkeHHBIM B Jeuubeniax H3MeHe-
HHEM aMILIHTY/AH! CNEeKTPafbHOIl COCTaBJsiioledi ¢ GOKOBOH 4yacTOTOH
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fZ=F oOTHOCHTeNBHO CBOEro 3Hauenus npu m=100% rnpuBelena B
rTabJa. 2.
Ta6nauuma 2

ViaMeHCHHMe aMIVIMTYABl CIEKTPaJbHON Kosbdrouent AM,
cocTaBasionielt ¢ wacroroi (fxF), aB m, %
0 100
1 89,13
2 79,43
3 70,79
4 63,1
5 56,23
6 50,12
7 44,67
8 39,81
9 35,48
16 31,62
20 10,00
30 3,16
40 1,00
50 0,32
60 0,10

HMsmepenus moryr OHTH

] TakKxXe NpoBejeHBl 0 CTPYK-

T — 2 - 3 7 ’ TypHOIl cXeMme, NpPHBELEHHOH
‘ Ha pHC. 6, KOTOpast OTJHYaeT-

Cs OT NPHBENEHHOH Ha pHC. D

I—renepatop HY curHanos; 2—o6pasnoBHil aT- o
TeHwatop (AO-4), 3—o6pasuoBas yCTaHOBKa TeM, 4TO B HEH HCHOJIb3Y€TCF{
K2-34; 4—mosepsaembiii AC 06pasuoBLIi HH3KOUACTOTHBIH

Puc. 6 aTTeHaTop, NpOrpaayKpo-

poBaHHL# B Aeuubenax (Hanpumep, AO-4). Ilpu Hcroab3oBaHHH 3TOMH
CXeMHBl HeT HeOOXOZUMOCTH B NPOBeLXEHUM HHTEPIOJSIHH NPH NOMOUIH
MOJYyJOMeTpa, YTO CYLLeCTBEHHO ynpollaeT nosepxy. Mamensas npu no-
mouu obpasnosoro arteHroatopa AO-4 ypoBeHEb MOAYJHpPYIOLETo Har-
pskeHuns, a 3Ha4YAT H Koapduunentr AM, MOXKHO BOCTPOH3BOJAHTb Ka-
JUOpoBaHHOEe H3MeHeHHe aMIJIMTYAHl CIEKTPaJbHOH cocTaBJasiomed c
yactorofl f=F xuckpetno uepes 0,1 1b.

Ecau B AC uMeloTcss rpajiyHpoBaHHblEe aTTeHI02TOpbl Kak Ha 14,
tak H Ha BY, cymMMapHasi norpelllHOCTb M3MEPEeHN s OTHOIUIEHHS ypPOB-
Helt onpenensiercss no ¢gopmyse (20). Buauane onpeaensiercs norpeul-
HOCTb OTCUETHBIX aTTeHwatopoB I1Y u orcueTHoro ycrpofictBa (62)
npu GuxcupoBaHHOM noJsoxeHni BY arrerioaTtopa nyreM nojadH Ha
Bxox AC AM curiana ¢ kaaiOpoBaHHbIM H2MEHEElieM CHeKTPaJbHOH
COCTaBJSIOUleHl H CPAaBHEHHEM ero ¢ I0Ka3aHUAMI OTCYETHOTO YCTPOH-
crBa AC pna yxaszamueix B HTJL noaocxkenuil artremcatopa. Ilocae
3TOTO ONpedessieTcst HOrpewrHocTs rpaaynposansoro BY uau CBUY
aTTeHlartopa npH GHKCHPOBAHHOM IOJOXeHHH atTeHwartopa ITY. Hs-
MepEeHHs NPOBOAAT Ha Hecyllnx yactoTaX AM curaania, HMewLHXCH
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B o0pa3uoBofi ycraHoBke, HauboJsiee OJH3KHX K MaxCHMaJbHO# ua-
ctore pabouero auanasona nosepsemoro AC.

[IpenmyillecTBOM AAHHOTO METOAa SIBJSETCS HCINOJb30BaHHE B HEM
o6pa3ioBOro aTTEKAaTOpa Ha HH3KOH (MOLyJHpyIOLleli) uacToTe.

4.3.9.3. IIpn noBepke ¢ HCHOJB30OBaHHeM OG-
pasuoBoro CpeiacTBa, BoOcnpouseoasmero UM -
CHTHAJ B KauyecTBe HCTOYHHKA IIOCJEJHEero IeJe- 1 5
co06pa3Ho NPHMEHHTb 00pa3LoOBYId YCTAaHOBKY
IJs TNOBEPKH NEBHOMETPOB, Hanpumep, K2-38
(puc. 7), 2 B XxayecTBe OTCYETHOH CIEKTPaJbHON

cocTaBJsell ¢ KaJdnOpOBaHHLIM H3MEHEHHEM ¥
AMIJIUTY ALI—COCTaBJSAIOILYI0 ¢ 4acToToH f42F, 9
nponopuuoHaabuyio ¢yHkuuu Beccens Jo(B) (B

3TOM CJyuae NOrPeIHOCTb MUHHMAJIbHA). MORY-  ;_o6pasnosas yeramoska
JHpyloIas 4acTorTa BriGupaercst B 3aBucumocty K238 qg;g’;g;g?“gﬁ
OT MHUHHMAJbHOH NOJOCH NPONYCKAHHA NOBEPA- nosepaeMblt AC
emoro AC, Haunbonee yao6HbIM §IBJAsSeTCS 3Haue- Puc. 7

Hue 200 xkI'm (maxcumaawsHoe nas K2-38), mo-

CKOJIbKY B 3TOM CJlydae COCEJHHE OTKJMKH JIETKO Pa3jiHyaioTcs A9 Jio-
6oro tuna AC u npu JIOOGBX COOTHOUIEHHSIX aMIIHTYA OTKJIHKOB.

OrTHOcHTesbHOE H3MEHEeHHe aMIIHTYABl CIIEKTPaJbHOIH COCTaB.IAK-
et ¢ yactotot f42F npu F=200 kl'm ang pasiauyHbXx 3HAYEHHH
HeHTpaJdbHBIX yactoT UM curhaiaa, BocnpousdBoauMbix K2-38, npuse-
neno B taba. IT. 1.

Kak u npu noBepke mpu nomomu AM curHana ocyulecTBJsie€Tcs
OTJe/bHAsl MOBEPKA BXOAHOTO K OTCYETHOTO aTTEHIOATOPOB C IIOCJe-
LVIONIHM CYMMHpOBaHHeM MorpelllHocTed. M3mepeHHs1 nMpoBoAsiTCA Ha
nacrorax UM cursajna, nMemouuxcsad B 06pa3uoBOH yCTAHOBKe, Hal-
Gosee 6aM3KMX K MaKCHMaJbHOM uyactoTe mnoBepsiemoro AC.

4.3.10. IlorpeilHOCTL HM3MepeHHS] OTHOIUEHHS YpDOBHeH CHHYCOH-
JaJIbHOTO CHT'HAJa MJH CHeKTPaJbHBIX COCTABJSIOIINX CHTHAja B Aua-
nasoHe yactor AC 8y onmpenensifoT pacyeTHHIM IyTeM, HCHOJb3ysl 3Ha-
yeHHs mnorpeluHocTefi Oy; H O puyx, MOJydYeHHble NIPH H3MEpeHHAX 1o
nn. 4.3.8 u 4.3.9 HacToAmel METOLHKH.

[TorpelHocTh H3MepeHUST OTHOLIEHHS YPOBHeH §y OnpefesioT Io
dopmyJe

oy=1,1-V 6% 46%ux . (1)

4.3.11. TlorpeliHOCTh H3MepeHHS] YPOBHel (HaNMpsKeHHS MJH MOLI-
HOCTH) TapMOHHYECKHX CHTHAJIOB HJIH CIEKTPa.JbHBbIX COCTABJSIOMIHX
CHrHaJla Ha (QHKCHPOBAHHOH 4acToTe onpejesasieTcss OIHHM H3 Clelylo-
IIHX METOHOB:

¢ noMompio 06pa3noBOro cpeiAcTBa, BOCIHPOH3BOAALLETO TapMOHH-
yecKHil CHTHAJ ¢ H3BECTHHIM YypoBHeM (KOTOpbIH H3MepeH ¢ norpeni-
HOCTBIO, IO KpaiiHel mepe, B TPH pasa MeHbLIed, yeM NOTrPEUIHOCTh
nosepsiemoro AC) wuau ¢ noMompio 06pasuoBoro CPeACcTBa, BOCHPO-
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U3BOJSIIEr0 CHIHAJ C N3BECTHBIM YDOBHEM OZHONI HJM HEeCKOJbKHX
CIEKTPaJbHLIX COCTABJSIOLHX;

IO YaCTHSLIM COCTaBJSIOIIIN, T. €. NYTeM H03JeMEHTHON NOoBepKH
BHyTpeHHero kanubGpatopa AC, a TaxXKe OTCUETHHIX ATTEHIOATOPOB H
OTCYETHOrO yCTpOlicTBa.

4.3.11.1. Echn nmoBepka NpOBOAMTCS npu nomomu o6pasmoBoro
CpPejicTBa, BOCNPOM3BOASALIEIO CHTHAJN ¢ KaJanOpOBaHHLIM YPOBHeM, TO
HCKOMasl MOrpelisoCTh BEIUMcAsSeTCs 0 hopMysaMm:

B IIpPOLEHTax

8= (—4— —1)-100, (22)

]

B peuubenax
Sar=A—4A, (23)

rae A u A, — COOTBETCTBEHHO, u3MepeHHOe no LoBepseMoMy AC 1
yCTaHOBJieHHOe Mo o6pasnoBoMy npuHOOpPY 3HaueHHe
YPOBHSl B €HHHIIAX HaNpsiKeHHs HJId MOIIHOCTH s

dopmyant (22) maH rewmnbe1ax aag popmyan (23).
Hismepenunss npoBOAsTCA Ha 4acTo-
tax, ykasauusix 8 HT AC; npu or-
1 z 3 | cyTcTBUM TaKHX YKazaHHH—HA 6.113-
EHX K MaKCHMaJbHOH IJf KaxKJAoro
4acTOTHOrO AMamasoHa. Umcio nose-
psieMblX 3HaueHHIT onpegessieTcs KOH-
4J KPeTHO 1Jsi KaxKJoro THma npubopa
. H3 YCJNOBHSI BHISIBJEHIS MaKCHMaJb-

I—reneparop BY mam CBY curmaza; HOH NMOTpelUHOCTH.

2—dunepT rapMOHHK; 3—noBepsembiit
AC; 4-—-0%paau,gabm H3MepHTe/Ib pyposml 43.11.2. HPH onpeneseHid Mor-
Puc. 8 PEIIHOCTH H3Mepelitsl ypoBHe# No coc-

TaBJIAUIHM NOrPEeUIHOCTL BHYTPEHHE-

ro kanubparopa oifpeje’sercs 1my-
TeM CJHYEHHSI ero MmoxKasaHuii ¢ MOKa3aHHusIMH o6pasuosoro cpeacCTtBa B
COOTBETCTBHH CO CTPYKTYPHOII cxemoil, npuBeneHHoH Ha puc. 8. Cym-
MapHas MOrPeNIHOCTh H3MepeHHA YPOBEell BHUHCASIRTCS Ko GopMmyle

Sar=1,1" ‘/a;’i +8% (24)

rae 8x — IOrpellHOCTh BHYTPEHHErO0 aMIIMTYAHOTO  Kajaubparopa
AC;
8y; — TOrpelIHOCTh  OTCYETHHIX  aTTEHIATOPOB M OTCYETHOTrO
ycrpofictea AC, ompegensiemasi INPH  H3MepeHHIX MO
n. 4.3.9.

4.3.12. TlorpeninocTs MH3MepeHHst ypOBHell B jAuana3oHe 4acToT
§a Olpene/seTcs pacyeTHHIM IyTeM, HCIOJAb3ysd 3HAYEHIS NOrPeLIHO-
ctelt dafr H 8 paqx , HOJyUYeHHBIE NpU H3MepeHusx no nm. 4.3.8 u 4.3.11
HacTOsILIell METOAUKH M BHIUHC/ASeTCs 10 Gopmylie
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sa=1,1-V 83 +6%ux . (25)

4.3.13. OTHOoCuTeNIbHBIA YpOBeHb NMOMeX, 00yCJOBAEHHBIX HHTEPMO-
AyJSLHOHHEIMH HMCKaXKeHHAMH TPeThero INopsiika, onpenesercs nps-
MbIM H3MepeHHeM — nyTeM Honaud Ha Bxoj AC aAByX rapMOHHYECKHX
CHTHAJOB C 4acTOTaMH [, H f; M H3MepeHHS OTHOCHTEJbHOTO YDPOBHSA
oMex, BO3HHKIUWX Ha yactorax 2fi—f; u 2f—f;. YPOBHH BXOXHBIX
CHrHanoB A, yCcTaHaBJHBAIOTCS OJAMHAKOBBIMH H DPaBHBHIMH Hau60.Jb-
meMy H3MepsieMOMY YpPOBHIO (IIpH KOTOPOM Cclle OTCYTCTBYeT Iiepe-
rpy3ka mepBoro cMecuteass AC). Pacerpoiika MeXAy uacToTamu
fi B [ curHasoB HoJsikHA cooTBeTcTBOBaTh ykasauuoii B HTJ, a no-
Jgoca nponyckanua AC ycTaHaBJIHBAaeTCsl TakoMH, IPH KOTOPO# ypOBEHb
co6cTBeHHbiX WyMoB Ba 10—15 nb Menblile HOPMHPOBaHHOTO YPOBHS
noMex.

[ToBepka ocymiecTBssieTcsl Ha uacTtoTax fi M f» BOJAM3H  KOHLA
KaxJoro uwactordHoro noaauanaszora AC (c KOHTPOJEM OTCYTCTBHA
neperpysku AC).

OTHOCHTENbHBI ypOBeHb IOMeEX, OOYCJIOBJIEHHBIX  HHTEPMOAYJIsi-
IHOHEBIMH HCKaXeHHsIMH, D, BHIUMCASAIOT B pgeunbesnax no ¢GopMmyaam:

DH=B-1g-:—;-— , (26)
Dy=A,—A,, (27)

rae Ay u A; — nokasanusa orcuerroro ycrpoiicta AC, cOOTBeTCTBEH-
HO NPH H3MEePeHHH cHrHa;aa A, H OTKJIHKA OT MaKCH-
MaJIbHOIN M3 NOMeX, BO3HHKILHNX Ha uacToTax 2fs—fi u
2f1—f2, B eluHHUAX HANPSIKEHHS HJIH MOIIHOCTH AJs
dopmyasr (26) u B neuubenax ansa ¢opmyas (27).

Ecan ypoBeHb nomex, o6yc.10BJI€HHBIX HHTEDMOJAYJASUHOHHBIMH HC-
KaXKeHHsSIMH, He pas3jiHYaeTcsi HAa YPOBHe COOCTBEHHBLIX LIYMOB, TO 3a
ypoBeHb NoMex A, NPHHHMAIOT YyCPeAHeHHBi ypOBeHb COOCTBEHHBIX
IIyMOB.

Hpnmeqaﬂue. I'Iocxo.m;xy HHTEPMOAYJAUHOHHNE NMOMEXH MOTYT IOABJATLCHA
B H3MepHTeJNBHOM TpaKTe 10 Bxofa AC (Ha resmeparopax, cyMmarope), TO AJs ycTa-
HOBJIEHHSI HCTHMHHGH NPHYHHBI HX BO3HHKHOBEHHA MOXET OHITh npoBeJaeHO caeaymwplee
HCIIBITAHHE. an NOMOLIUH AONOJHHTEIBHOTO aTTEHI0ATOpa, BKJAIYEHHOTr0 MEXAY CYM-
matopoM H BxogoM AC, yMeHBIIAOT ypoBeNb BXOAHOTO CHrHajd, ECaM NpPH 3TOM
pasMax OTKJHKa OT HHTEPMOAYJIAIHOHHOX INOMEXH TPeThero nopsjika yMEHbHIAETCH
Ha 3-n 1B (rae n — 3aTyXaHHe NONOJNHHTENLHOrO aTTEHIOATOPA, AD), TO MHTEPMOLY-
JALUA HMeeT MeCTO B TPAKTe AC, a €CJIH OH Hu3MEeHfAeTCA Ha MEHbUIYI0 BEJAHYHHY,
TO HHTEPMOAYJSILHOHHEIE NOMEXH BO3HHKAIOT B TpakKTe qJOpMHpOBaHHB ABYX4acTOT-
Horo curaza no nogasd Ha AC. B stoM cayzae Heob6xopuma Gonee 3h¢eKTHBHARA
pasBAsKa rexnepaTopos.

4.3.14. OTHOCHTENbHEI ypOBeHp NOMeX, OGYCJIOBJeHHHX mo6ou-
HBIMH KaHaJaMH IIpHeMa, OlpelejseTcd INPSAMEIM H3MEepeHHEM —
nyTeM TOR4yd TapMOHHYecKOro curaaja Ha Bxox AC u u3MepeHHs
OTHOCHTE/JbHOrO yPOBHSI IOMeX, BO3HHKAIOIIHX B pe3y.bTaTe B3auMo-
AeHCTBHS BXOJHOrO cursasna A, H CHrHajloB rerepopuna. HMamepenus
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IPOBOASITCA HAa YacTOTaX BXOJAHOTO CHTHAJia, HAa KOTOPBIX HauboJiee
BeposiTeH MOGOYHHIH NpHeM, HAaIpHMep, Ha 4acTOTe PaBHOH: mNpoMe-
XKyrtouHoii yacrore AC; nonoBune ITH AC; uacrtore f; 3epkajbHOro
KaHasna npuema (fs=fr==fu), e [ — yacToTa rerepoiyHa, 3HaK 3a-
BHCHT OT TOro, Ha KakOH 4acCTOTe OCYILecCTBJSeTCS IPSMOH NpHEM).
YpoBeHb rapMOHHK BXOXHOTO CHTHAJa AOJ:KeH GHITh He GoJsiee OZHON
TPeTH HOPMHPOBAHHOIO YPOBHS IIOMEX.

OTHOCHTE/IbHBIA yPOBEHb ITHX IOMeX BHIUUC/SIOT B Zeuubesnax mo
dopmyaam:

D,=B-1g—=*—, (28)

HIH _
D,=A,—A,, (29)
rae Ay u A; — nokasanns HEAukatopa AC, COOTBETCTBEHHO, NpH H3-
MepenHH cHrHasga A, H OTKJIHKA OT MaKCHMaJbHOH

H3 IOMeX B €4HHHLAX HaNpsKeHHS HJIH MOULHOCTH
ans ¢opmyas (28) u B pmeunbenax aas GopmyJsl
(29).

Ecan yposeub nomex, o6yc/oB/JeHHbBIX TOGOYHEIMH KaHAJaMH npue-
Ma He pa3/JHyaeTcsi Ha ypPoBHe COGCTBEHHHIX IIYMOB, TO 32 YpPOBeHb
nomex A, MPHHHMAIOT yCPeJHEHHHIl ypoBeHb COGCTBEHHBIX LIYMOB.

4.3.15. OTHOCHTe/bHBIH yDOBEHb NoMmeX, 00YyCNOBJEHHBIX TapMOHH-

YeCKHMH HCKa*KEHHSIMH, OllpefesisieTcsl NPSIMbIM H3MepeHieM — MNyTeM
nozayn Ha Bxog AC rapMOHMYeCKOro CHrHaja ¥ H3MeDeHHs OTHOCH-
TEJbHOTO YPOBHA OTKJHKOB CO BTOPOH H TpeThbeil rapMOHHKaMH BXOA-
HOTO CHTHasa. YpoBeHb A, BXOJHOrO CHrHajla yCTaHaBJIHBAeTCs pab-
HBIM HauGoJsiblieMy uaMmepsieMomy ypoBHi0o AC (anaJjoruuno m. 4.3.13),
yacToTa — B NepBO#l TpeTH yacToTHOro auanaszoHa AC (uto6bl MOX-
HO GBLJIO M3MEPHTb TPETbIO FADMOHHKY). YpOBEHb FapMOHHK BXOJIHOTO
CHrHaJsa AoJKeH ObTh He 6oJiee OZHOH TPeTH HODMHPOBAHHOIO YPOBHA
nomMmex.

HUsmepsiemas BeauunHa Drapw B menuGesnax onpenenasercs no ¢op-
MyJam:

Drapm=B'lg—}};— ’ (30)

HJIH
DrapM=Ac_Am (31)

rae Ac ¥ Ay — noka3aHus uagukatopa AC npu H3MepeHHH ypoBHeH
curHana A, H MaKCHMaJbHOji U3 TapMOHHK, COOTBET-
CTBEHHO, B eJHHHIAX HANMpszKeHHs IJH MOHIHOCTH
ana Gopmyam (30) m B pgeumbenax aas ¢dopmy-
asl (31).
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4.3.16. OTHOCHTE/ILHBIA yPOBeHb MOLYJSLHOHHEIX —COCTaBJSIOUIHX
C YaCTOTaMH, KPAaTHbIMH YaCTOTe MHTAIOIIeH CeTH, ONpelessioT Ips-
MbIM H3MepeHHeM — IyTeM IIOJayH TapMOHHYECKOI'O CHTHaJa Ha BXOJX
AC ¥ u3MepeHHsT YPOBHSI HCKOMEIX COCTABJISIIOIHX. YPOBeHb COGCTBEH-
HBIX MOAyJ/ISILHOHHBIX COCTaBJSIONIMX H IIYMOB BOJIH3M Hecyllell BXOX-
HOro cHruana (or o6pasloBOro reHepatopa) JoJiKeH GhiTh He GoJee
OJHOI TpPeTH HODMHDOBAHHOTO YPOBHSI U3MepsieMbIX NOMeX. Y pPOBEeHb
BXOJHOI'O CHTHaJa YCTaHaBJHMBAaeTCs PaBHLIM HaHOOJbIIeMy H3Mepsie-
Momy ypoBHI0 AC anaJgoruudo m. 4.3.13, yactora — GJH3KOH K Mak-
cuMaabHOH 175 nosepsieMoro npubopa. [Tosoca mpomyckaHuss BblOH-
paercsi M3 ycJaoBHS obecleueHHsl pa3pelleHHsl H3MepsieMbIX OTKJHKOB
Fa 3allaHHOM YypOBHe.

OtTHOCHTEJIbHEII YPOBEHb MOAYJSLUHOHHBIX COCTaBJAMOIMUX Dy BH-
YHCJSAIOT no GopMyaaM:

Dy=B-1g-%__ | (32)
4,
HJH
Dy=A—A,, (33)

rae A, u A, — mokasaHus BbIXoJHoro yctpoiictBa AC, coorBertcT-
BEHHO, NIPH H3MepeHHH cHrHajla A, H MaKCHMaJlbHOH
H3 TIOMeX, B eIHMHHUAX HaNpsKeHHS HJIH MOLIHOCTH
a5 Gopmyast (32) 1n B peuudenax Aas GOpMyJb
3

Haa ycpennenns ypoBHs coGcrBeHHbix wyMoB AC u ynob6cerBa
H3MepeHHsi OTKJIHKOB OT noMex npHmensercss Buaeodpuaptp AC. Ecan
YPOBEHb OTKJIHKOB OT MOJIY.ISLKOHHBIX MOMEX C YaCTOTaMH, KPaTHBIMH
4yacToTe NUTAWIell CeTH, He pasjuuyaercsi Ha ypoBHe COOCTBEHHBIX
LIYMOB, TO 338 YPOBeHb NoMeX A, NPHHHMAIOT YCPeAHEHHHH ypPOBEeHb
COOCTBEHHBIX ILYyMOB.

4.4. Jonyckaercss NpHMEHATh JAPYrHe MeTOAB OlNpele/eHHs MeT-
POJIOTHYECKHX XapaKTEpHCTHK Ha BHOBb pa3paboTaHHble aHaJH3aTOPH
CMeKTpa NPH YCJOBHH 1iX COTJIACOBAHHS C TOJIOBHBIM IO JaHHOMY BH-
Iy U3MepeHHH MeTDOJOrHuecKHM HHCTHTyTOM [occraHiapra.

4.5. Nannass MeTodMKa MoOKeT GbITb HCIO/b30BaHa AJsi NOBEpPKH
AC, pa6oralomiux B Ananasoxe yactor po 39,65 I'Tu, npu Hanuumu
COOTBETCTBYIOUIHX CPeICTB NOBEPKH, YAOBJETBOPAIOUIHX HeOOXOAHMBIM
Tpe6oBaHHUSAM.

5. OOOPMNEHUE PE3YJIbTATOB NOBEPKU

5.1. PesynbraThl  rocyiapCTBEHHOl  MEPHOIHYECKOH  MOBEPKH
odpopMASIOT BbIAAYEH CBHIETEIbCTBA YCTAHOBJEHHOH (OpMHI ¢ yKa-
3aHHeM B HeM, MPH HeOOXOAHMOCTH, Pe3yJIbTAaTOB NOBEPKH H KJeHMe-
HHEM.



5.2. PesynbTaThl BeIOMCTBEHHOH NEDHOJHYECKOH NMOBEPKH O(opM-
JISIIOT JOKYMEHTOM, COCTaBJIeHHHIM BEIOMCTBEHHOH MeTDPOJIOTHYeCKOH
CayxKO00f, H (MJH) KiefiMeHHeM IIOBePsieMBIX CPEICTB H3MEpeHHH.

5.3. AHaJH3aTOPH CIIEKTPa, XaPaKTeDHCTHKH KOTOPHIX HE COOTBET-
cTBYIOT ycranoBieHHbiM HTJ K mpruMmeHeHMio He AONyCKaloOT, KiaefiMa
npelblayuiell NOBEPKH racaT W Ha HHX BBIAIOT CNPABKY C YKa3aHHeM
NPHYHH HEroJHOCTH.



£

IPHJIO)KEHHE

Ta6auuna I 1.

Ilpu nmoBepke Ha yactorax, MI'nm
250 600 1000
8 1:(8) o
Afxo, Afso, Afso, Afso,
K;E& K x?ﬂ Kl' K{E;’L Ky K';ﬁ:( Kyq
0 0,4862 620,0 620,0 1,0 620,2 0,2 620,0 0,1 620,0 0,5:10
1 0,4334 483,2 966,6 0,5 966,6 0,1 1208,0 04:10 1208,0 0,2:10
2 0,3861 431,0 862,0 0,5 862,0 0,1 1077.,5 04:10 1077,5 0,2:10
3 0,3442 387.4 774,8 0,5 774.8 0,1 968,0 0,4:10 968,0 0,2:10
4 0,3068 360,0 720,0 0,5 720,0 0,1 900,0 04:10 900,0 0,2:10
5 0,2734 3334 666,8 0,5 666,38 0,1 833,5 04:10 833,56 0,2:10
6 0,2436 309,3 618,6 0,5 618,6 0,1 773,0 0,4:10 773,0 0,2:10
7 0,2172 287.9 959,6 0,3 1152,0 0,5:10 720,0 0,4:10 720,0 0,2:10
8 0,1936 268.8 896,0 0,3 1076,0 0,5:10 672,0 0,4:10 672,0 02:10
9 0,1725 251,2 837,0 0,3 1006,0 0,5:10 1256,0 0,2:10 1256,0 :10:10
10 0,1637 231,2 770,0 0,3 924.0 0,5:10 1156,0 0,2:10 1186,0 :10:10
20 0,04862 126,0 1260,0 0,1 1260,0 02:10 630,0 0,2:10 630,0 110:10
30 0,01637 70,2 702,0 C,t 702,0 02:10 702,0 0,1:10 702,0 0,5:10:10
40 0,004862 39,44 788,0 05:10 788,0 0,1:10 986,0 0,4:10:10 986,0 0,2:10:10
50 0,001537 22,16 | 1108,0 02:10 | 1108,0 04:10:10 ) 11080 02:10:10 1108,0 0,1:10:10
60 0,0004862 12,46 | 1246,0 0:10 1 1246,0 0,2:10:10 | 1246,0 0,1:10:10 623,0 0,1:10:10

rie Afso — 3HaueHHe A€BHALMH Y4ACTOTH, YCTAaHABJMBaeMOe 10 Kaan6patopy ycranoBku K2-38 na wacrorte 50 Mru, Ky —
KostdullueHT peseHH MOAYJHDPYIOIIEr0 HANPAKEHHsA, ycraHdasaueaeMblft Ha K2-38.
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