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TOCYAAPCTBEHHDBDHA CTAHAAPT COKO3A CCP
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H3OEJNKS SNEKTPOHHDBIE CBY
Meronbl H3IMEpEHUA RAPAMETPOB MOIYJHPYIOLIEro

MMNYJAbCA rOCT
Microwave electronic devices.
Methods of measuring of modulating 20271.3—91

impulse parameters

OKII 63 4400; 63 4500; 63 4901]

Hara sBenenus 01.07.92

Hacroawmuii ctauaaprT pacnpoCTpaHSeTcHd Ha 3JeKTPOBAKYYMHbIE
npubops CBY, wmoayau u 6aoku CBY, sauutHbie ycrpoiicrBa CBY
(nanee — usgeaua CBY) u ycranaBauBaer cjaeaylolliie METOAB H3Me-
peHHs1 napaMeTpOB MOAYJHUPYIOUIEro MMNyJbCa NPSIMOYTOJbHOH (oOp-
MBI (aMIVIUTYAB HMNyJbCa, AaMINVIHTYIAb allPOKCHMHPOBAHHOTO HM-
nyJbca, AJHTEJbHOCTH HUMIyJbCa, AJUTEJBHOCTH (PPOHTE HMOYJbCA,
JJIHTEJBbHOCTH claja HMIyJbca, CKOCa UMIYJbCa, BHOpOCA HA BEPIUH-
He HMIlyJbCa, NMyJbCaUHH HMIyJbca, BoiGpoca oO6paTHOH MOJSAPHOCTH
B Nayse, BHIOpoca npsMoi NOJIAPHOCTH B Nay3e):

MeTon 1 — ocuuaiiorpadyudyecKUil MeTOI;

MeTos Il — KOMNEHCAUHOHHBIH METOJA IAMA U3MEPEHHS aMIJIUTYIHI
MOAYJAHPYIOILLEro HMNY.JAbCa;

mMerond Ill — MeTox nmukOBOro BoJIbTMeTpa AJS H3MEPEHUSA AMILIH-
TYAbl MOAYJHPYIOUIEro HMIYJIbCA;

meTod IV — MeTOJ MIrHOBEHHBIX aMIUIHNTYJ HANpAXKeHHs] HA CTPO-
OHpyeMBbIX HHTEpPBaAJax AJHTEJbHOCTH HMIIYJbCA.

OO61uiue Tpe6oBaHHS NPH H3MEepPEeHHH H TpeboBaHHs 6e30MaCHOCTH —
no TOCT 20271.1.

TepMuHbl, npuMednsieMue B HacrofaleM cramnapre,—no ['OCT
16263, TOCT 23221, 'OCT 23769.

H3nanue obuuuaabHoe

n
@ HsznarteascTBo crangapros, 1992

Hacroammit cCTARAADT He MOXKET OLITh ROAHOCTHIO HiAH YACTHIHO BOCTHYOHIDEILH, TH-
PAXHDOBAH H pacnpecrpaseH 6e3 paspemienns Feccrawpapra CECCP



C. 2 TOCT 20271.3—91

1. Metroa 1

1.1. IIpyHUHD, YCJAOBHA H PEXHMB H3MEPEHHH

1.1.1. VIamepeHue napameTpoB MOAYJHPYIOLIEro HMMOYJbCa NPOBO-
AAT HENOCPeJACTBEHHO 10 ero u3o0paxKeHHI0 Ha 3KpaHe ocuHajgorpada,
choTorpaUpoBaHHOMY HJIH NEepeHeCEHHOMY Ha KaJibKy, C HMCIO0JIb30-
BaHHeM KaJHOPOBAHHBIX KO3()(QUIHEHTOB BEPTHKAJNbLHOIO OTKJIOHEHHUS
H pa3BepTKH.

1.1.2. i3aMepeHHusa caeayerT NMPOBOAHTL B HOPMAJIbHBIX KJAHMAaTHUYEC-
Kux yciaoBusix no F'OCT 20.57.406.

1.1.3. PexxuMer npoBeneHHs H3MEPEHHH JOJIXKHBI COOTBETCTBOBAThH
YCTAHOBJIEHHBIM B TeXHHYeCKHX YyC/Ja0BHAX Ha usleaus CBY koHkper-
HbIX THNOB (Hanee — TY).

l.2. AnnapaTypa

1.2.1. IlaMepenue mapamMeTpoB MOAYJHPYIOLLEr0 HMMyJbCa CAeAyeT
[IPOBOAHUTB Ha YCTaHOBKe, CTPYKTYPHAA CXeMa KOTOpPOH NpHBEAEHA Ha
gepT. 1.

MoK
UMIYbLHO2O
 MOUYTUOY
UL PEO
HQIDEAMEHUA

Aenumens Jcuyur
HQ NOSMEHUS noepaLy

Hidenue
CEHY

Hepr. 1

1.2.2. UCTOYHHK HMIyJABCHOro MOAYJIHPYIOLIErO HAINpAXKEHUA A0JI-
KeH obecCneunBaTh napaMmeTpnl pexuma pabotel usfeausa CBY B npe-
JeJlax HOPM, yKasaHHBX B TY Ha H3leanss CBY KoHKpeTHBIX THNOB.

1.2.3. BpeMsa HapacTaHHsi MepeXOAHOH XapaKTePHCTHKH OCIHJIJIOT-
pada He AOJXKHO NPeBHILUATH !/s AJHUTEJBHOCTH (POHTA MOAYJHPYIO-
lllero HMIyJbCa NPH BeJIHYHHe BHIOPOCA HA MEPEXOJHOH XapaKTEPHCTU-
K€, He npeBbILIAalollel !/, BeJHUHHB BoiOpoca Ha BeplIHHEe MOAYJIHPY-
I0111ero HMNYJibCa.

HepaBHOMEPHOCTh BepLUHHBI NEPEeXOAHOH XapaKTEPHCTHKH OCIHJI-
jJorpada He HOJIXKHA NMPEBHUIAThL !/ MAKCHMAJbHONH BEJHUYHHBI NyJbCa-
IITHH MOAYJHPYIOUIErO HMNYJbCA.

Jlnanma3zonsl yCTaHaBJHBaeMbIX KaJuOpPOBaHHLIX KO3(P(PUIHEeHTOB
BEePTHKAJbHOrO OTKJOHEHH H PasBepTKH ocuuajJorpada HdOJKHEI
ofecrieynBaTh BO3MOXKHOCTb IOJIYYEHHSI H300paKeHUs BCEro HMIYJbCa
HJIH €ro H3MepsieMOH 4aCTH, 3aHHMMAaIOLlero He MeHee /3 pabodel yac-
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TH 3KpaHa ocuuJIorpaga no OCH BEPTHKAJIbHOIO OTKJIOHEHHS H OO
Pa3BEPTKH COOTBETCTBEHHO.

LinpHHa JTHHUY Jyua J0J1KHA GHITh He GoJiee 0,1 nen.

JonyckaeMass OCHOBHAasi MOrpelIHOCTb KanuOPOBaHHBIX KO3(PDUILK-
CHTOB BEDTHKAJbHOI'O OTKJOHEHHSI H PasBePTKH ocuuanorpada He
AOJI2KHa BBHIXOAHTh 3a npedesnl +4 9.

Bxoanoe akTHBHOe COMPOTHBICHHE OCHHJIIOrpadia JOMKHO ObITh He
MeHee [ Mowm.

BXOAHAst eMKOCTb OcuHIorpada 40KHa BbITh He 6odee 50 nd.

1.2.4. B xauecTBe QesIHTeNs HATIPSIKEHHUS clelyeT NPHMEHSTD:

OMHYECKHU fenauTeqb (IIPH AJUTEAbHOCTH HMnyJabsca | Mrc u 6oJiee) ;

€MKOCTHOH AeNuTeNb (NMPU AJHTENBHOCTH HMnyJdbca oT 0,01 1o
10 MKc);

CMEeUaHHNH NeJHTeJb C NOCJAeJ0BATEJbHBIM H napanjebHbiM CO-
CAMHCHHEM DE3HCTOPOB HJIH KOHJAEHCATOPOB (NPH AJHTEAbHOCTH HM-
nyabca 0,09 Mxc u 6ouaee).

HlonyckaeMas OCHOBHast MOIPEIIHOCTL AeJHTENS He NOJMKHA BBIXO-
AHTb 3a npeaensl =1 9.

1.24.1., Omudeckuii peautens (uepT. 2) AOAMKEH COOTBETCTBOBATbH
TPeGOBaHUAM, NPHBELEHKBIM HHUKE.

Oy AM1Iy76L
W TGRRENYR

o ' R, acyun -

O A - no2pap
9

FV — paspaannk; K — KoarcHaNdbHui# KaGens; Ri, RZ2 — compoTruBae-
HHs BBICOXOBONLTHOR i HHIKOBONLTHON HACTEH pesHTeNst COOTBETCTBEHHO,
Rc — COoTracyloliee COMNPOTHBREeHUE; Rx —- BOJIHOBOEe COINDPOTHANEHHE
Kabeng
YepT. 2

OOiiee aKTHBHOE CONPOTHBJIEHHE AOJMKHO GBLITh AOCTATOYHO HH3-
KHM /19 HCKJAIOYEHHS TIOTPEINHOCTH H3-3a BJIHSHHS BXOAHOU eMKOCTH
OCHHJIOrPag)a H yMeHbllleHHSi BpDEMEHH PeakUHH AeNHUTEAS Ha npsAMO-
VTOJMbHBIA HMIOYJBC, PEKOMEHAYETCS] BHIGHPATh 3TO CONMPOTHB/IEHHE B

npeaenax ot 0,5 1o 50 xOwm.
ConpoTHBieHHe HU3KOBOJIBTHOH YACTH JENHTENS Ry AOMNKHO GbITh

pPaBHO WJIH MeHbllie BOJHOBOIO CORPOTHBJIeHHS Kabeas R, : ecan R.,=
=Ry » 10 R, =0; ecnn Ry<R, , TO coriacyioliee conpoTuiente (R, )

B OMax PAacCYHTHBAIOT MO opmy.Je

2 3axk. 2249
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b _RyRy
RC"""RK R1+R2 - (l)

KoapduuueHt aeneHHss genutenass K, H CONPOTHBJEHHE BBICOKO-
BOJIbTHOH 4acTH AeauTenss R; BbIOUPAIOT UCXOASl M3 YYBCTBHTEJIbLHOC-
TH ocuuagorpada, urobbr H3obpaxeHHe UMIyJabCAa HJIH €ro H3Mepse-
MO 4YaCTH 3aHHMAJO He MeHee 4/3 paboyel YaCTH 3KPaHa OCIHJIJOrpa-
(dba N0 OCH BEpPTHKAJbHOI'O OTKJOHEHHS; NPH 3ToM K, Hu R; HOJXKHBI
OLITb CBSI3aHbl COOTHOLIEHHUSAMH

R R,

Ki=14 =+ =, ecmu R,=Rq; (2)
K,=2 ( )+ g: ) , ecau R,< Ru. (3)

Pe3ncTopnl BHCOKOBOJBTHOH H HH3KOBOJIBTHOU 4YacTel JAeJUTelis
JOJIZKHBI HMeThb ABYX- TPEXKPATHBIM 3alac MO MOLIHOCTH PAaCCesAHHUA U
o pabouyeMy HMNYJbCHOMY HANPAXKEHHUIO.

I/ yMeHblleHHA BJHAHHSA MapasuTHOH HHAYKTHUBHOCTH JeJHTeNs
H COeXHHHUTEJbHBIX MPOBOAOB DEeKOMEHAYeTCS HCIO0JAb30BaTh Pe3HCTO-
pH, o0Jafamolijie MalOH HHAYKTUBHOCTLIO (NJIeHOYHBIE, 0ObeMHbBIE YT-
JePOAHCTHIE H 1P.).

[/ yMeHblIeHUs BJIHSIHUSA NAapPa3UTHOH €MKOCTH AEJHUTeNH OTHO-
CHTEJbHO 3eMJIH CJelyeT pallHOHAJbHO BHIOHPATh OTHOIIEHHE BHICOTHI
AeJIUTes K €ro AHaMeTpy MpH MAaKCHMAaJbHO BO3MOXKHOM YMeHbILUeHHH
ero BLICOTHI.

I/ ymMeHbllleHHs BJIHAHUSA KOPOHHBIX PaspsiioB H 3JeKTpoMar-
HUTHBIX NOMexX HeoOXOJAHMO MNPHUMEHSITb pPallHOHaJbHbIH MOHTAaX, 3a-
IIHTHOEe 3KPAaHHPOBaHHe, 3KPaHbl [AJisl BHIPaABHUBAHHA paclpele/ieHUs
IIOTeHUHaJsa BAOJb CONPOTHBJIEHUA BHICOKOBOJILTHOH YaCTH AeJHUTe s,
a NMPH HeOOXONHMOCTH NOMELLATh PE3UCTOPH B MACJASAHYIO BaHHY.

Pa3psaaHuxk poJsxkeH o0ecneyuBaTb 3alHTy Oleparopa U OCIHJJOL-
pada OT BHICOKOro HAaNpPAXKEHUA B cjyuyae OOpHIBA B Leny AEJUTENS.

KoakcrHanbubiili Kabelb AOJXKeH HMEThb BOJHOBOE COMPOTHBJEHHE B
npeaesax ot 50 go 150 Om npu MHUHUMAJBLHO BO3MOXKHOH AJHHE.

1.2.4.2. EMKocTHO# AequTeNb (4epT. 3) AOJKEH COOTBETCTBOBATH
TpeOOBaHUSAM, TPUBEACHHEIM HHIKE.

PesyapTHUpyIOllasi EMKOCTb AEJHUTENH NOJXKHA ObITb MHOro 6oJblie
Napa3uTHOH €MKOCTH AeNuTeNss C; OTHOCHTEJbHO 3eMJH H HAXOAUTHCS

B npepenaax ot 2 ao 100 ng.

Emkoctu Cy H CYyMMapHyYI0 eMKOCTb Kabend, ocuuinorpaga U MOH-
Taxa C, caenyer BHOMpaTh TakK, UYTOOB NOCTOSIHHAS BPEMEHH T, =
=R., (Cy+C, ) roe Rgxy —- BXOAHOe CONPOTHBJeHHE ocuuanaorpada,
O6bls1a MHOTO 60Jibllie AJUTEJbHOCTH H3MEPSAEMOro HMIYJAbCA.

Kos¢pduuuenr nenenua penutrens K, u eMkKocts C; BHIOHPAIOT HUC-
XOAsl U3 YyBCTBUTEJbHOCTH OCUHJJOrpada; npu aroM K, # C, 00aK-
HEl OBITh CBA3aHBI COOTHOLIEHHEM
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Kay=1+ Cﬁ-co T 301 (H’ 6‘224(;?0 ) - (4)

1

EMmkocts C; MOKeT COCTOSITb H3 OAHOro Wiau 6oJjee HMINYJIbCHLIX
KOHACHCATOPOB C MaJiol MHAYKTHBHOCThIO. [omyckaeTcsli HCIOJIb30Ba-
HHe O0Pa3lUOBbIX BaAKyYMHBIX, MaCJAAHLIX, BO3AYIUHHX H KepaMHUYECKHX
KOHIEHCATOPOB.

HMI2Y6L
j’_ R ITOAENUS
! .
L I 'y, O wus?
a &4
L 3 \__/ 10200

Fv
u C2

e
il

FV — paspaauuk; K ~— koakcuanabHbit KaGedas; Cl, C2 — eMKOCTH BbICOKO-
BOJILTHOR H HH3KOBOJILTHOH vacTell JHeNHTENS COOTBETCTBeHHO; (g — 6s10-

KUpoBouHblf KOHAeHcaTop; R . — corsacywilee cONpOTHINCHHS

HeprT, 3

Koupeucatrop C,; po/skedH 6BITh PacCYHUTaAH Ha paboyee HANPsSIKEHHe
He MeHee BepXHero npeaejbHOro 3HaYeHHUs AMILIUTYAbl H3MEPAEMOro
HanpsAXKEHUA C y4eTOM BbIOpOCa Ha BepLUHHE HUMITyJbCa H BHIOpOCa OO-
paTHO# MOJISIPHOCTH B nayse, a KonjaencaTop Cy — Ha paboyee Hanpsixe-
Hue He MeHee 4yeM B 1,3 pasa npeshniliaiollee HanpsKeHHe, CHHMaeMoe
C JeJIHTe/s.

Kongeucatop €, nonxeH ObITh 3aUIHIIEH OT 3JEKTPOMarHHTHHIX
noMeXx cnelHaJbHbIM 3KPaHOM.

Corisiacyioiiee nanpsxenHe R. JAOJMXKHO OblTh PaBHO BOJAHOBOMY
CONPOTHBAEHHIO Kabenas R,

KoakcuanbHbill Kabeap A0JxeH HMeTh BOJIHOBOE CONPOTHBJIEHHE B
npenenax or 50 o 150 Om. [asi UMDyJbCOB AJAHMTEJbHOCTBIO GoJiee
0,050 Mkc Kabesb HOJ/IKE€H HMeTh AJHHY, MPH KOTOPOHK yABOEHHOE BPeM4l
NPOXOXKACHHS] CHIHAJa No kKabeaw He npesBuivaeT 0,1 AAHTEABHOCTH
Ha3MepAeMoro umnyabca. IIpH AJHTENBHOCTH H3MepSeMbIX HMIVJLCOB
meHee 0,05 MKc Bxox ocuuagorpada caeayer NOAKJAOYATE K BBHIXOAY
AeJIUTeJisl HenoCPeACTBeHHO.

Pa3psaaHuK J0JXeH COOTBETCTBOBaTh TpeboBaHusiM m. 1.2.4.1.

baokupoBounbifi KoumeHcaTop Ce¢ H0JXKEH BKJAKYATHLCHA NPH HEOO-
XOAHMMOCTH H YAOBJETBOPATH YCIOBHIO C¢ + Rocy>Tu, rlA€ Tu — AJH-
TeJIbHOCTb HMIYJhCa.

1.2.4.3. CMelwiaHHBIH AeMHTeNb C NMOCJAEAOBATENbHBIM COeAHHEHHEM
PEe3HCTOPOB H KOHAEHCATOPOB (4epT. 4) HO0JIKeH COOTBETCTBOBATbH Tpe-
60BaHUAM, MPHBEAEHHBIM HHXKE.

2*
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PesyabTupylomas eMKocTb JAenutedssi, eMKocTb Cy H Cy, KO3D-
duuHeHT AejeHus K, , eMkocts C; H KoaKcHaJbHBIH KabeJb HOJKHBI
COOTBETCTBOBATh TpeboBaHHsAM 1. 1.2.4.2.

AMnyec
HOITOARCHU 7
R1
cr

R )
—1— A geyun
\__/ \_/ noegaiy
n Fv . RZ
O
FV — paspsiasuK; K — KoaxcuadbHbili Kabean; R1,"R2 — aeMndupyloiiue
COTIPOTUBJIEHHS BLICOKOBOJbTHO# M HHU3KOBOJLTHOK vacTel JAeauTens COOT-
BeTCTBeHHO: (l, C2 — eMKO€TH BbLICOKOBOJLTHOH M HH3KOBOJbTHO 4acTefl
AeJqHTeas COOTBeTCTBEHHO; R — corxacyloliee cONpOTHBJAEHHE

Uepr. 4

Coraacymwouiee conpoTusisienve (R. ) B oMax cjlelyeT pPaCCYHTHI-
BaTb 1o popmyJe

_ R,-Rs
R=Re— 7R ©)

JeMmnpupyoiue conpoTHsdeHuss R; ¥ Ry KOJXKHB HMETb MaJyo
COGCTBEHHYO HAAYKTHBHOCTb; CYMMapHOe AeMNpUPYIOLlee CONPOTHBR/IE-
HHe He AOJ2KHO NPEBHILATE HECKONbKHX COTEH OM.

[locTosiHHBIe BpeMeHH BBLICOKOBOJLTHOH H HH3KOBOJILTHOH 4Yacre#
ACJUTENS JOMXKHB ObITh PaBHHI APYr Apyry, To ecTb Ry Ci=R; (Ca+
+C, ).

Ecan koraeHcatop Cl co6paH H3 HECKOJbKHX NOCJeA0BATENLHO CO-
eJHHEHHBIX KOHIEeHCAaTOpOB, TO JeMndupylomee ConpoTHBJeHHe R
KOHCTPYKTHBHO paclipeliesifieTca MeXAY OTAECJbHBIMH KOHACHCATOPaMH,

o6pasylomumu eMrocTb Cl.
1.2.4.4. CMemnaHHBEIH JAeNUTENb C NapaJJiejibHbIM COeJHHEHHEM pe-

3HCTOPOB H KOHAEHCATOPOB (4epT. H) AOJXKEH COOTBETCTBOBATH TPebo-

BaHHUAM, NPHBEAECHHBIM HHXKE.
ConpoTHBJEHHe HH3KOBOJbTHOH 4YacTH AeJHTeAst Ry NOJKHO OHThb

pPaBHO WJIH MeHbllleé BOJIHOBOI'O CONMPOTHBJAeHHA Kabeas R, ; ecan Ry=
=R ., 10 R, =0; ecin Ry<R,, To conporusjiedue (R. ) B oMax cJe-

AYyeT pacCUUTLIBATh MO hopMmy.e
RC_RK R1+R2 . (6)
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HMI1e75¢

N v rBameny s

l R
L7 als dcyus

A
olg o,
, _

FV — pas3psaauuk; K - KoakcuadbHufi KabGenb; RI, R2 — CcONpoTHBJeHus BBICO-

KOBONBTHOR M HH3KOBOJIBTHOR yacTefi AeJHTena cOOTBeTCTBeHHO; Cl, C2 — eM-

KOCTH BBICOKOBOJLTHO{ ¥ HHSKOBOJBTHO} uacTefi  JeauTellss cOOTBeTCTBEHHO;
R. — coraacyioliee conpotublierme; R . — BOJHOBOE colMpOTHRIEHHe xabens

YepT. 5

[locTOosiHHBIE BpeMeHH BBLICOKOBOJBTHOH H HH3KOBOJBTHOH 4YacTeH
REeJNUTeNsE C YUeTOM napasuTHOH eMKOcTH C, JOJXHH OHTh DaBHH

Mexay coboH.
Ecaun Ry=R%, 10 R "Ci=1/3 Ry (Co+C,) u Ko3hPHIHEHT IHe-
JeHds1 fenutens (K, ) B OTHOCUTENbHLIX eJHHHIAX CJAEAYET PaCCYHTHI-

BaTp o popMy.e

i .
Kﬂ=2' —%_:—_z .._C_.EC'..—I.Q.L ‘ (7)
Ecan Ro<R , TO RI'CI=% (C+Gy) (8)

H Ko3¢dunrenT Aenenusi (K, ) B OTHOCHTEJbHHBX eJHHHIAX CJAeAyeT
paccuHTHIBaTh 1o (popmy.e

K __ Ra Ry (g)
" Ry(Re+Rc+Ry)+Ray(Re+HRy) -

Emxocts C, caepyer Bu6upats no gopmyaaMm (7) u (8) u B coor-
BETCTBHH C TpeGoBaHusaMH 1. 1.2.4.2.

ConporuBiienne R, cliefiyeT BHIOGHPATb B COOTBETCTBHH C TpeboBa-
HHAMH I. 1.24.1, aonyckaercs Goabliee 3HaUeHHe CONPOTHBJICHHS R,
TAK KaK BJHAHHE NaPA3IHTHOH EMKOCTH AEAUTENA OTHOCHTENbHO 38MJIH
HEe3HAYHUTEJbHO.

Pa3spagHuk W KQaKCHaJbHHIA KaGeap NOJKHH COOTBETCTBOBATD.
TpeboBaHusAM i, 1.2.4.2.

1.2.4.5. B cayuae npumenenns ocuuanorpada, Aonyckaiowers no-
Aauy MOAYJIHPYIOLIEro HMNYJbCa HENOCPEACTBEHHO Ha €ro BXOJA, ReJIH-
TeJlb HARPAXKECHHA H3 CXEMH H3IMepPeHHH UCKAIOYAIOT.

l3. HoAToTOBKAa H NpPOBeJecHAe H3MEDeHHHM

1.3.1. Beatouator usfenue CBY ¥ ycTaHaBIuBAOT peXuMm ero pa-
6otel B cootBeTcTBHY ¢ TY Ha nagenus CBY koRKPeTRHX THNOS.
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1:3.2. YcraHaBJHBAOT KaJHOPOBaHHbIe KO3(P@HIHEHTH BEepPTHKAJb-
HOI'0 OTKJIOHEHHSI H Pa3BePTKH OCUHJJIOorpada, Npu KOTOPHIX HCCIAENLY-
eMBblii UMIyJIbC HJH H3MepsieMash 4acTh HMIYyJbCa 3aHHMAaeT He MeHee
2/3 pabouelt YacTH 3KpaHa.

1.3.3. I1IpoBoaAT H3MepeHHe NTapaMeTpPOB MOAYJHPYIOIIEr0 HMIYJIb-

ca no ero M3006paKeHHIO Ha 3KpaHe ocuujorpada (4epr. 6).
1.3.3.1. AMnauTyay uMmnyanca A onpeaensioT KaKk MaKCHMaJjbHOE

3HaYeHHe NJAaBHOH KPHBOH, NPOBeJEeHHOH uepe3 CepeAHHY H3MEHEHHH
Ha BepuUidHe HMNYJbCa.

3
o &
<] Y &
L] &
- A -—a L
| g9 | TN~ .
|
' . — | S - l
T 0,2Cu
| | 0,87, x
= S
| 2“- fe———p Lu e E
| - S
B )
| Zuo) - Turen "
; h.;f.-f:, i5{p00)
Uept 6

1.3.3.2. daurenpuoerh HMOyJabca T, OnpelAensiioT Ha yposHe 0,5
aMIIMTYAB MMOYJbCA, €CJIH HHOH yDOBeHb He yKasaH B TY Ha H3Ze-

Jusa CBY xkoHKpeTHBIX THIIOB
1.3.3.3. HanTeasHoCcTh GpoHTA HUMIYJAbCA Tu(pp) ONPEREAIOT KaK
HHTePBaJ BPEMeHH, B TeueHHe KOTOPOro BBICOTA HMIYJbCa Hapacraer

ot 0,1 A0 0,9 ero aMuJHTY/[bl, €CJH HHble YPOBHH He yKasaHul B TY Ha

naaeauss CBY KoOHKpeTHHIX THIIOB.
1.3.3.4. JINHTEJBHOCTh CIafta HUMMYJbCA Tu(cn) ONPEAEJAIOT Kak
HHTEePBaJ BPEeMeHH, B TeyeHHe KOTOPOrO BHICOTA HMIyJibCca CIIafa€T OT

yposus 0,9 1o ypoBusa 0,1 ero aMIJIHTyAbl, €CJH HHble YDOBHH HE YKa-
safgpl B TY na Hanenusa CBY KOHKPeTHHIX THIIOB.
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1.3.3.5. Ckoc umnyabca h,, onpeensioT KaK HCKaKeHHe, OTJIHYalo-
liee U3MepsAeMbld MMNYJBLC OT HMNyJbca C HACAJbHO IJIOCKOH BepllH-
HOH, XapaKTepu3yeMmoe CHAJOM IJIaBHOW JIHHHH, NPOBEJEeHHOH Yepe3
cepe/lMHy H3MEHEHHH Ha BepUIHHe HMOyJbCa, CKOC H3MepPAIOT MeXKAY
TOYKAMH, COOTBeTCTBYIOIWHUMH 0,2 n 0,8 AJUTENbHOCTH HUMIYJIbCA.

1.3.3.6. Boi6bpoc Ha BepliHHE UMNYJAbCA flg,s ONPEAENSIOT KaK MaK-
CUMaJbHOE OTKJOHEHHe APAMOH NOJSAPHOCTH BBICOTBI HMIYJbCa OT €ro
AMIJIHTY LB

1.3.3.7. Ilyapcanuio umnynanca h,,, ONPENEJAOT KaK MaKCHMAaJlb-
HOe OTKJIOHEHHe MTHOBEHHOrOo 3HaueHUs OT 3HAYEHHH NJABHOH KPHU-
BOH, NPOBEAEHHOH Yyepe3 CcepelHHY UIMEHEHHH Ha BepulHHE HMIyJbCa.

1.3.3.8. Bruibpoc ob6paTHOl NOJSAPHOCTH B nay3e Aswg(osp) ONpeae-
JASI0T KaK MAaKCHMAaJIbHOe OTKJIOHeHHe 00paTHOH NOJASPHOCTH MIHOBEH-
HOIO 3HAUEHHS UMIYJbCa OT 3HAYEHUH HYJEBOH JIMHHUU MO OKOHYAHHH
craja UMNyJabca.

1.3.3.9. BriGpoc npsiMO#l NONSIPHOCTH B 1ay3e Apyg(np)  ONPEAEIS-
IOT KaK MaKCHMaJbHOE OTKJOHEHHE INPAMOHN NOJAPHOCTH MIHOBEHHOrO
3HAaYeHHs UMNYJbCa OT 3HAYEHHH HYJIEBOH JIHHHUH 110 OKOHYAHHH Cllajla
UMIyJkCa.

1.34. B cayuae, ecaiu MOAYJUPYIOUIHHK -UMIIYJbC HMeeT ILJIABHYIO
BepliHHy 6e3 siIBHO BHIPAXKEHHOIO CKOCa BMECTO CKOCA MMIyJihca OIIpe-
JeJAI0T aMIVIHTYAY annpoOKCHMHPOBAHHOIO UMIYyJAbCa B CleAyIOUleH
NIOCJIe10BATEJNbHOCTH:

MepeMelaT H300paKeHHe HMIyJbCa TaKHM o6pa3oM, 4YTOOH TOY-
Ka Ha (ppOHTe UMINYJbCa, COOTBETCTBYIOUIasf YPOBHIO ANNPOKCHMAIHH,
paBHoMy 0.85 aMIIMTYAB HMIYJbCa, €CJH APYrod ypoBeHb He yKasaH
B TY Ha H3leJUsl KOHKPETHHX THIIOB, HAXOAHJ2aCh B KpaiHel JieBOH
TOYKE OCH FOPH30HTAJbHOI'0 OTKJIOHEHHS!

YCTaHaBJHBAIOT KaJHOPOBAHHHH KO3(P(PHIUHEHT Pa3BePTKH OCUMJI-
jJorpaa TakuM obpasom, 4To6H H300parKeHHe HMIYJbCAa HA YPOBHeE
ANNPOKCHMAllMH 3aHHMAJIO MO OCH I'OPU3OHTAJNBHOH Da3BepPTKU HEe Me-
Hee %/3 pabodelt 4acTH 3KpaHa;

H3MePAIOT MO OCHHJJOrpady MrHOBEHHBIE 3HAYEHHUS BBLICOTHL HM-
nysasca (A¢ ) B HHTepBaJe BPEMEHH Tu.an (UEPT. 7); HIMEPEHUSA IIPO-
BOAAT B n (HO He MeHee 4eM B 25—30) Toukax.

14.06paborka pe3yaAbTAaTOB H3MEpPEHHH

1.4.1. OTHOCHUTeIbHBIE 3HAYEHHUSA NAPAMETPOB MOAYJ/JIHPYIOLIETO HM-
IIyJibCa PACCYHTHIBAIOT NO QopMynam:

BCK:‘: fex -100 , (10)

Bpne= —25_ .100; (1)

hn Ji
Opya= —— -100; (12)
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hB

Soui6 (06 p) = _5%9_9__1” .100; (13)
hB I

6Bm6(np)= —'—'ﬁ( p) 100, (14)

riae Ock, Osu6, Onya, Osr6 (06p), Onri6 (np) — OTHOCHUTEJNbHEIE 3HAUEHHA CKOCA
HMIyJbca, BEIOpoca Ha BeplIHHe HMHAYJIbCA, NyJbCallHH HMIyJbCa,
BoIOpoca OOpPaTHOW M NMPSAMOH MNOJAPHOCTEH B Iay3e COOTBETCTBEHHO,

%o -

1.4.2. [Ina MoAyJaHpYIOLIEro HMIyJibca ¢ IJaBHOH BeplUMHOH 0e3
ABHO BBHIPAXXEHHOTO CKOCa aMIIHTYAy alNlNpPOKCHMHPOBAHHOIO HMIYJib-
ca (Aan) B BOJbT2X PAaCCUUTHIBAIOT 1O GopMyJie

Ap= ~ 3 A (15)

=

A,
‘."‘.L

0,85A

2 3 77
Tu.&ﬂ

v — v e

YepT. 7

I1.5.ITokxa3zaTesu TOUHOCTH H3MEPEHHH

1.5.1. TlaorpeliHocTr H3MEpeHUA NMapaMeTPOB MOAYJAHPYIOILErO0 HM-
MyJihca C YCTAHOBJEHHOH BeposTHOCTbIO (0,99 HaxoaHMTCs B HHTepBaJe
+6 9.

1.5.2. IlorpeliHOCTh H3MEPEHHSI AMILIHTYABl alNPOKCHMHPOBAHHOIrO
HMBYJbCa ¢ YCTAaHOBJEHHON BepoATHOCTRIO 0,90 HaXoOMTCs B HHTepBa-
Je =3 9.

1.5.3. I'paHunbl HHTepBaJa, B KOTOPOM C YCTAaHOBJIECHHOH BepOST-
HocThio 0,95 HaxOAHUTCA NOrpemiHOCTL U3MEpPEeHHs AMIIMTYAbl HMMYJb-
ca, BLIOpoca Ha BeplIHHe HWMIyJAbCa, NMyJbCaHHHU HMINYJbCa, BHOpOCa
O6paTHOH MOJAPHOCTH B Nay3e, BHIOpoca npsAMOH IOJISPHOCTH B Iay-
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3e, AJUTEJBHOCTH HUMIy/AbCa, AAHTEJBHOCTH PPOHTA HMNOYJAbCA, AJH-
TeJbHOCTH Cllaja HMIYJbCa, CKOCA HMIYJibCa, aMIJIMTyAb annpOKCH-
MHPOBAHHOI'O MMIYJIbCa, ONPEAENSAIOT B COOTBETCTBHE C NPUAOKECHHEM,

2. METOA I

21.[lpuHuun, ycJOBHSA U PEXKHMbBl H3MEPDEHHUH

2.1.1. AMRJAUTYAY MOAYJIHPYIOUIEr0 UMIYyJabCa H3MEPAIOT CPaBHEHH-
€M ee C OMOPHLIM HanpAxXeHHeM NOCTOAHHOrO TOKa HA 3KPaHe OCILHJI-
Jorpaga ¢ nocJeAyHlIIHM H3MePeHHEeM 3TOro Hanpsi2KeHus.

2.1.2. Yca0BUs HaMepeHHus — B COOTBeTCTBUU ¢ 1. 1.1.2.

2.1.3. PexxuMbl H3MepEHHSI — B COOTBeTCTBHH ¢ . 1.1.3.

22. AnmapaTypa

2.2.1. Mamepenre aMIOAUTYAB MOAYJUPYIOLIErO MMIyNbCa CJAEAYET
NPOBOAUTL HA YCTAHOBKe, CTPYKTYPHasd ¢XeMa KOTOPOH MpHBeleHa Ha
yeprT. .

2.2.2. DjieMeHTH CXeMbl AOJ¥KHBl COOTBETCTBOBAaTh TPeOOBAHHAM
mn. 1.2.2—1.2.4. Ocuuanorpad nonxeHn AOMOJHHUTENbHO HMETb HCTOU-
HHK onopHoro (KaJauGpPOBaHHOro) HAMPSXKeHHS u BXoAnoM RHDbepeH-
UHUAJbHHH YCHJAUTENb. JJIEKTPOHHOJyUueBasd TpyOKa ocRUJJOFpada B
3TOM CJyvyae SBJSeTCS HYJib-HHAUKATOPOM, 110 KOTOPOMY YCTaHaBJH-
BalOT IOPOT COBMelleHHsT (KOMIIeHCalusa CHrHaJa).

23.IloaTOTOBKAa U NMpoBeJeHHUEe H3IMEPEHHH

2.3.1. BkmawoyalwoTt u3sgenne CBY u ycraHaBJAHBalOT pPeXHM eFO pa-
60Tbl B cooTBeTCTBHH ¢ TY Ha nageauss CBY KoOHKpeTHHIX THHOB.

2.3.2. ¥YcranaB/HBalOT KaaubpoBaHHble KO3(POhHIHEeHTH BepPTHKAJb-
HOTO OTKJIOHEHHSl U Pas3BepPTKH OCUuAdOrpada, npd KOTOPHX HOCAECAY-
€MBbIH HUMIyJIbC 3aHHMaeT He MeHee 23 pafoded YacTH 3KpaHa OCLHJI-
Jorpada.

2.3.3. CoBMelllaloOT AHHUIO Pas3BepTKH ocuuajgorpadpa ¢ ULeHTPallb-
HOH FOPHU3OHTAJILHOM JIMHUEH LUKAJbI.

2.3.4. YcraHaBAHBAIOT KaJauGpoBaHHbIE- KO3 PHUUHEHTH BePTHKAb-
HOrQ0 OTKJOHEHHsI TakKuM o6pa3oM, uToOHl pasmep H300PAKEHHUA HUM-
nyJbca B ABa u 0oJiee pa3 npeBHllllaj pa3Mep 3KpaHa ocuuajorpada.

2.3.5. Ilepemewmialor ocuuasorpaMMy HMOyJbca TakKHM 00OpasoM,
YTOOH TOYKa, COOTBETCTBYIOIlas aMIUIHTYHe, COBHNaJja ¢ TOH Xe TFopH-
30HTAJNbLHON JHHHER [WKAaJIHI.

2.3.6. Onpenensilor aMNJAATYAy MOAYJHPYIOLLETO HMIyJbCa, H3Me-
psist BeJHYHHY onopHoro (kaaubpoBaHHOro) Hanpsxenus. MamepeHus
NPOBOASAT 1 (HO He MeHee TPeX) pas.

24.06paboTka pesynbTaTOB H3MEpDeHHH

2.4.1. AMnauryay Mopyaupyloiliero uMmnyanca (A) B BoabTax On-
peRensiior 1o bopmyae

A, (16)

A= —
N =

T ™M=



C. 12 TOCT 20271.3—91

rie A; — aMIVIMTyAa ONOPHOrO HaNpsXKeHUA NPH j-OM H3MepeHUH, B;
j=1,...n.

250.[loKkasatTeaHd TOYHOCTH H3MEPEHHUH

2.5.1. ITorpemHoCTy H3MEpeHHH aAMIVIUHTYABI MOAYJIHPYIOLLIErO0 HM-
NnyJbCa C YCTAHOBJEHHOH BepossiTHOCTHIO (0,90 HaXoAHTCA B HHTepBaJe
+3 %.

2.5.2. 'paHuLbl HHTEpBaJla, B KOTOPOM C YCTAHOBJIEHHOH BEPOAT-
HoCcThIO 0,950 HaxOAUTCH MOTPEUIHOCTh HM3MEPEHHUH aMIUVIUTyAbl MOAY-
JUDYIOLIEr0 HMITYJbCa, ONPEAEeasIOT B COOTBETCTBHH C INPHJOXKEHHEM.

3. METOJ 111

3. 0. IlpuHuun ycaAoBUSS M PEeXHUMB H3MEPDEHHH

3.1.1. AMnauTyly MOAYJAUPYIOLEro HMITyJbCa U3MEPAIOT NMyTeM mpe-
o0pa30oBaHHUsl €e ¢ IIOMOIIbI0 INHKOBOro AeTeKTOpa B HaNpPsXKeHHe NOo-
CTOSIHHOTO TOKa C MOCJAeAYIOUHM H3MepPeHHEM 3TOr0o HalpsKeHHS.

3.1.2. YcaoBuss u3aMepeHH — B COOTBETCTBHH ¢ 1. 1.1.2.

3.1.3. Pexxumbl uaMepeHHH — B-COOTBEeTCTBUH ¢ 1. 1.1.3.

J2.AnnmapaTypa

3.2.1. IlaMepende aMniuTyan MOAYJHPYIOLLEro HMNyJbca HPOBO-
AAT HA YCTAHOBKE, CTPYKTYPHAs cXeMa KOTOPOH NpHuBeAeHa Ha 4epT. 8.

CITIOYHUK | HarQbrs
UMITYABLCHOR20 MORHEL OO -
MOTYILPY - MQITIop
10UL P2
HAQTITGANCHYS
Lenumens | Fdon /7
/4 M\ Ferrenmo o Borsmmemy
H308nue I
CoY
Hepr, 8

3.2.2. CTOYHUK HMMOYJIbCHOTO MOAYJHPYIOLLEro Hamnmpf:KeHUs KQJ-
XKEeH COOTBETCTBOBATh TpebOBaHUAM H. 1.2.2.

3.2.3. Ilpn uaMepeHuu HanpsixKeHHH ¢ aMIIUTYA0H A0 35 KB nenu-
TeJIb HaNpsAXKEeHHs U3 CXeMbl YyCTAHOBKH HCKJIIOYAIOT.

3.2.4. OO6paTHOe Hanpsi)KeHHe AHOJa MUKOBOrO AeTeKTopa AOJIXKHO
IpeBHIIATh MAKCHMAJIbHOE HaNpsAXKeHHe HMIyJbca ¢ yUeToM BHIOpOCa
Oo6paTHOH NMONSAPHOCTH B Nayse; AHOXA CJeAyeT BHIOHPATbh MO AOIMYCTH-

MOMY TOKY.
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3.2.5. Tlocrosinnas Bpemenu (RC) ponxkHa OBITh N0 KpaHHEH Me-
pe, Ha ABa nopsaka OoJblle NepHOAA MOBTOPEHHUS] UMMYAbCOB. Pe-
3HCTOP JOJXKEH HMETb CONMpPOTHBJeHHe (R) B oMax, yAOBJeTBOpsIOLIEE

COOTHOLIEHHUIO

Ry o T (17)

zeT Ty

rie R.s — BHYTPEHHee CTaTHUECKOe CONPOTHBJEHHe AHonMa, OM;
8xzer — OTHOCHUTEJIbHAS NMOTPEIIHOCTh MUKOBOrO JAETEKTQPAa, OTH. el.;
Ty — NepuoA NMOBTOPEHUSI UMIYJABCOB, MKC.

Kounnencarop C posxeH HMeTh HOMHHAJbHOE pabodee HaNpsiKeHHe,
NpeBHIIAIONIee AMIJIHTYAY HOCTYHaOLIero Ha Hero HMMIyJbca, H AJA
YMEHbUICHHS BAUAHHUA MHAYKTHUBHOCTH JOJXEH COCTOATbh U3 KOHJEHCA-
TOPA BBICOKOYWACTOTHOI'O THHa HeDOAbUIOM €MKOCTH, COCAMHEHHOI'O ma-
paJlJiesJlbHO C OCHOBHBIM KOHJAeHcaTopoM. EMkocTe koHaeHcaTopa (C)
B MHKpO(japanax A0JKHa yAOBJETBOPATb COOTHOLIECHHIO

C>(1—3) R’: 108, (18)

3.2.6. Ecan Ha BepuiHHe HMIyJabCa MMeeTCs BHIOPOC, TO MoCaen0-
BaTeJbHO C NHKOBBIM AETEKTOPOM CleAyeT BKJIYHTh AONOJHHTENbHBIH
pesucTop Rpon. ComporuBieHHe pesucropa ONPenedsiioT nyreM HabJaio-
JeHHS 3a H3MEHEHHEeM MOKa3aHH{A BOJbTMETpPA NPH H3IMEHEHHH COIpO-
THBJIEHHS pesucTropa R,,, (uept. 9).

U

Auanason yomMuxe X o

TTEHEIX IHOQYEHLIL
Yeprt. 9

3.2.7. B KauecTBe BOJIbTMETPA PEKOMEHAYETCS NPHMEHATDL 3JEKTPO-
CTaTHYeCKHEe BOJbTMeTPH. J[lonyckaercs HCNOJNb30BaHHE BOJbTMETPOB
APYrdX THIIOB, eC/JH KX BXOJAHOe CONPOTHBJEHHE GoJibllie CONPOTUBJE-
HHA pesHcTopa R. B aroM cayuyae monyckaeTcsi pe3ucTop R U3 cxeMH
HCKJAKUUTb., JlonycKkaemasi NMOT'PeIiHOCTb BOJIbTMETpa JAOJXKHA HaXo-
IUTLCS B npegenax =25 9.

3.2.8. B KauecTBe Jenurensi HaANpsAXKEHHS PEKOMEHAYETCS HCNOJb-
30BaTh OMHHECKHH JeJuTesb (4epT. 2). Pe3sHcTOphl BHICOKOBOJILTHOH
H HU3KOBOQJILTHOH 4YacTeil genuTenas R1 u R2 poaKuHhH ObiTh Oe3bIHAYK-



C. 14 TOCT 20271.3—91

IIHOHHOI'O THNA H BHIOHpaTbCA TakUMH, uTOOBI AuOA paboTaJs B mpeje-
Jax CBOero HOMHHaJbHOrO HamnpsaxeHHs. Ilpu HeoOxomHMOCTH caeay-
eT napaadenabHo pesucropaMm Rl u R2 noaknawuats KouaeHncatopn Cl
H C2 (uepr. 5) Tako¥ BeJUUHHDBI, YTOOBI MOCTOSITHHEIe BPEMEHH O0eHX
yacTeil meautensi 6plin paBHBIMH. CjenyeT y4yHTHIBATh, 4YTO IapaJ-
JesqbHO pe3uctopy R2 un kKongencatopy C2 mobaBsseTcss eMKOCTb [HO-
Aa.
3.2.9. lns moBLIIEHHUS TOYHOCTH U3MepPeHUH 3JeMeHThl NHKOBOrO
IeTeKTopa MOTyT OBITh NOMelUleHH B 00eCNnbIEHHYIO KaMepy C peryJiH-
pyeMoOi TeMnepaTypoH HJIH B Mac/JsAHYIO BAaHHY AJS TOAABJEHHUA KO-
POHHBIX pa3psaaoB. J[lHOA, eMKOCTh H CONPOTHBJEHHE MHKOBOroO Je-
TEeKTOpa CJeAyeT pacrnoJsaraTe B HeNoCpeACTBEHHOM OJH30CTH OT H3-
mepseMoii nenu. CONpoTHBJAEeHUe H30JASUHUH MeXAy BHBOAOM AHOAA
H KOPNycoM (3emJieH) NPH OTNassHHOM Pe3HCTOpe AOJXKHO ObITh HE Me-
Hee I0R, rae R — conporuBiaeHHe pesucropa. JonyckaeMmas mnorpeii-
HOCTb NMHKOBOTO JAeTeKTOpa He AO0JXKHa BHIXOAUTb 3a mnpeaeint =3 Y.

3.3.IloATOTOBKA M NpPOBejJleHHUe H3MepeHHH

3.3.1. Bkawouaror uspenane CBY u ycranaBnauBaloT peXHM ero pa-
60Tht B COOTBETCTBHU ¢ T¥ Ha H3geauss CBY KOHKpeTHBIX THUNOB.

3.3.2. KajqubpyloT NHKOBHH BOJIBTMETP, HCNOAb3YA OCHHJAJOrpagdH-
yeCKHh# MeToJ H3MepeHHs. llpH oTcyTcTBHH HCKaXeHHH HOPMH HM-
NnyJibCa, KOTOPble MOTYT NPHBECTH K HEXKeJAaTEJNbHhEIM 3d¢eKraM, J0-
MyCcKaeTcss KaJaubpoBaTh NMHKOBHIH BOJIbTMETD Ha IOCTOSSHHOM Hamnpfi-
XKeHHH ¢ UCNOJb30BaHHEM TOUHO BLIBEPEHHOT'O BOJIBTMETDA.

3.3.3. IIpoBoaaT H3MepeHHe aMINIHTYABl MOAYJHPYIOLIErO HMITYJb-
ca II0 ITOKA3aHHUSAM BOJILTMETPA.

34.[loka3zateau TOYHOCTH H3MEepPeHHUH

3.4.1. llorpemsHocTs H3MepeHHH aMIIUTYAB MOAYJHPYIOUIEr0 HM-
nyJbCa C YCTaHOBJEeHHOH BeposATHoCTbIO 0,95 HaxoauTcss B HHTepBaJe
+10 9%.

3.4.2. I'paHHIBl HHTepPBaJa, B KOTOPOM C yCTAHOBJEHHOH BepoOsiT-
HOCTLIO 0,90 HAXOOUTCSA NOFPelIHOCTh M3MEPEHUS AMINJAHTYAbB MOAYJH-
pyloOLero HMNyJabca, ONpeAeAAOT B COOTBETCTBHH C NPHJIOXKEHHEM.

4. METON IV

4.1. IIpuvHuun, yCcaoOBHAS H DPEeXUMB n3MepeHHH

4.1.1. IlapamMeTpul MOAYJHpVYIOULIEr0 HMAYAbCA H3MEPSIOT MNYTEM
pPasneJeHHs HOPMAaJbHO pacnpefiefieHHbIX NAHHLIX Ha BepiiuHe ¥ aHO-
MaJbHBIX RaHHBIX Ha (POHTE, cafe U BEIGpocax UMMyJbea, COAepKa-
HIHXCS B €r0 MrHOBEHHBIX 3HAUEeHHSX, MOCJeAYyIOLIero HX H3IMepeHUN H
06paboTKH NOJIYHEeHHBIX AaHHBIX € MOMOLIbLI0 DBM.

4.1.2. YcaoBust uamMepeHHit — B COOTBeTCTBHH ¢ 1. 1.1.2.

4.1.3. PexxuMb HaMepeHui — B cooTBeTeTBHHA ¢ 1. 1.1.3.

4.1.4. Bce onepauun H3MepeHHii PeasiH3YIOT B BHJle NPOorpamm, 3a-
HIACAHHKIX B 3alOMHHAaKIee YCTPOHCTBO MHKEDOHPOLECCOPHOTO H3Me-
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pUTEJss MapaMeTPOB MOAYJHUDYIOLLero HMnyJabca. B mnpoliecce H3Me-
PeHHH BBIIOJNHAIOT CJAeAYIOLIHE OllepallHH:

1) ocyilecTBJSAIOT CTPOOOCKONMHUECKOEe NpeoOpas3oBaHHE H3Mepse-
MOT'0 UMITYJbCHOTO HalPAXKeHHS;

2) 3aMOMHHAKT MIHOBEHHble 3HAUYEHHUs H3MEPAEeMOrOo HMIYJbCHO-
ro HallpsizKEeHUS;

3) pacCCUHUTHIBAIOT A/ KaXK/A0I'0 MFTHOBEHHOIO 3HaUYeHUsI HANPSAKEeHHUS
T-KPHUTEPHUHU N0 popMy.Je

h;—h
T= —— , (19)
rie A, — MTHOBEHHQe 3HAQYeHHEe HATPSKEHHUA:
h — cpeAHee 3HaUYeHHe HaAMPSAKEHUS;
0 — CpelHee KBaJpaTHUYeCKOoe 3HAUeHHE HAMPSXKEeHHA [AJs1 BCero

Habopa JAaHHBIX;
[ — NMOPAAKOBBIA HOMep MTHOBEHHOrO 3HaueHUs HaNpsXKeHUs.

4) U3 pacCYUTAHHBIX 3HAYEHHH T BBIAEGJSIOT MAKCHMAJbHOE Twakc,

0) CPABHHUBAIOT Tyaxc C Tkp, TAE Txp — KPHTHYECKOE 3HaUeHHE %
AJ8 NOJY4YEeHHOro 3Ha4YeHUs] UUC/a U3MEPEHUH; CpPaBHeHHe NPOBOAAT AO
TOrO MOMEHTA BPEMEHH, KOI'lad Tmaxec CTAHET MEHbLUE Tkp;

0) onpenenslOT cpeJHUe 3HAUYEHUHA NyTeM CrJaXKHBaHHUs JaHHBIX H
MaKCHMaJIbHOe H3 HUX NPHHHMAIT 3a aMIJHTYAY;

7) pacCYHTHBAIOT AJHTENLHOCTD UMIIYIbCA U MapaMeTPhl HCKAXKeHHs
UMIyJabca (AJHUTeJNbHOCTb (PPOHTA, AJHUTEJBHOCTh CMajaa, CKOC, NMyJbCa-
IIHIO, BLIOPOC Ha BeplIHHEe UMAYJbCa, BHIOPOCH 0OpaTHON U NPSMOH MO-
JSPHOCTEH B nayse, aMIJIMTYAYy aNNPOKCHMHUPOBAHHOrO HMIyJibCca).,

42. AnnapaTtypa

4.2.1. UsMepeHHe napaMeTpOB MOAYJHPYIOLLEro UMMyJbCca CaeayeT
NpOBOJAHUTb Ha YCTAaHOBKe, CTPYKTYpHasi cXxeMa KOTOpPOH NpHBeJeHa Ha
yept. 10.

4.2.2. TpeboBaHHUAA K HCTOUHHKY HMMNYJbCHOTO MOAYJHPYIOLLEro Ha-
NPSXeHHUs B COOTBETCTBHH ¢ 1. 1.2.2.

4.2.3. TpeboBaHusa K [Ae/UTeNI0 HANMPAXKEHHS B COOTBETCTBHH C
n 1.24.

HonosHuTeNbHO AeaHTeNb AOJIXKEH HMeThb BLIXOAHOW CHrHaJa BeJlH-
yHHOH, ofecneunBalolleli HOpMaJbHYID paboTy CTPOOOCKOMHYECKOrO
npeobpasoBaTeis.

4.2.4, TpeboBanus X ocuuanorpady B cooTBeTcTBHH ¢ n. 1.2.3. Kpo-
Me TOro, oCIHJJoTpad AonKeH ObITh ABYXKAaHAJbHBIM.

4.2.5. Mugpo-9BM poaxua coaepkaTh LEHTPAJbHBIH mpolieccop,
IOCTOSIHHOe 3amnoMHHamwliee ycrpoiictso (I13Y), aononHuTeabHOe
onepaTHBHOe 3amnoMuHawliee yerpoircrBo (O3Y), ycTpoHCTBO nocJe-
AOBaTeJIbHOro oOMeHa U yCTPOHCTBO MNapaJijiejibHOro oOMeHa.

4.2.5.1. LleHTpanbHBId npoueccop AOJMKEH HMeTb CAEAYIOLLHE Xa-
PAKTEePUCTHKHU:
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JBOHUYHYIO CUCTEMY CUHCJIEHHS AJA YHCEJ U KOMAaHA,;

16 IBOHYHHIX pa3pAAOB AJig YHCEJ H KOMAaHA;

napaJjijeJIbHBIH NPUHIMN pabOThl OCHOBHBHIX YCTPOHCTB,

AByXaApeCHYIO CHCTEMY KOMaHI;

pPerucTPOBLIM BHI aJApeCaliHH;

OJHH KaHaJ Mnepenavyd HHPOPMAIlHUH;

eMKoCTh NaMsaTH pe3uaeHTHOro O3Y — He MeHee 4 Kba#it 16-pas-
PAAHBIX CJIOB;

HCIMOoYKUN
UMITUYILLHOZD
MODYIUDY -
WL €20
HAIOAKEHUSA

Jenumens AByxxa - A ngoaBumko -
HQ ITOAME HQ1bHbIL Yugpolou
HURA

IW 4 U/?Wfﬁ& & aUCTINeU

Limpooocrony -
t/Ewwu
/7,09 ao0pa 3y -
£/7b

H30enue
CEY

MuKpgo - I6M

YepTt. 10

4.2.52 T13VY noaxeH UMeThb:

€MKOCTb NnaMaTH — He MeHee 10 kba#iT 16-paspsaHbIX CJIOB;

BpeMs XpaHeHHsT HH(QOPMALlUU IIPU BKJIIOYEHHOM HaIlpPsXKeHUH IH-
TaHust — He MeHee 25000 u;

BpeMs XpaHeHHUs MHPOPMALHMU NPH OTKJIIOUEHHOM HANpPSXKeHHH MHU-
TaHHsA — He MeHee 100000 u.

4.2.5.3. EMkocTp nmamsiTd gonoaxHHTeabHoro O3Y nogkHa OHTL He
MeHee 32 kbaiT 16-paspsiAHBIX CJIOB.

4.2.5.4. YCTpPOUCTBO NOCJIeA0BaTeJbHOr0 06MeHa AOJXKHO OHITH CO-
BMECTHBIM C KaHaJioM BHOpaHHOH MHKpo-DBM.

4.2.5.5. YcTpoiicTBO mnapaJsnenbHOro o6MeHa JOJXKHO OHITh COB-
MECTHBIM C KaHaJoM BHIOpaHHOH MHKPO-DBM H A0J/KHO HMeTh CJeay-
IOl HE XapaKTePHCTHKHU:

KOJIMYECTBO BXOAHBIX JIMHHH LJs1 BBOJA HAHHBIX H3 BHEUIHEro ycrT-
pPOHCTBa B MHKPO-IBM — 16;
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KOJIHYeCTBO BHIXOAHBIX JUHHH AJA BHBOAA LAHHBIX H3 MHKpo-OBM
B0 BHellHee yCTPO#HCTBO — 16;

KOJIHYECTBO YNPABAAKINHNX JHHHA — He MeHee 4.

4.2.6. AndaBUTHO-UHPPOBOH AHUCIJEH HOJI)KE€H OTBeuaTb CJeoyIo-

1IUM TpeOOBaHUAM:
obecneunBaTh XpaHeHue B cBoeM O3Y He MmeHee 40 CTpPOK TekcCTa,

cofepxawux He MeHee 80 CHMBOJIOB B CTDPOKE, C OZHOBPEMEHHBIM
oro6pakeHweM Ha 3KpaHe He MeHee 1600 cHMBOJIOB IpH KOJIHUECTBE
20 cTpok no 80 CHMBOJIOB B CTPOKE;

obecrieunBaTh BBOJ HHGoOpMalUuu ¢ KJaaBuatypel B O3¥Y Hu orobpa-
JKeHHe ee Ha 3KpaHe MOHHUTOpA.

4.2.7. Ctpobockonuueckuii npeobpasoBarelib JA0JXKEH HMETb CJe-

AyIOLIHE XaPaKTEPHCTHKH:
YPOBEHb BXOAHOTrO HalpsAXeHUA npeoOpasoBaTesas AONXKEH COOT-
BeTCTBOBAaTh YPOBHIO BBIXOJHOTO HANpSXKEHUS ACJUTeNd HaNpPSAKEHHA,;
Ha BBHIXOJE€ J0JI2KEH HMeTb HMITYJbCHOE HalpsAXeHHe ¢ aMILIHTYAOH,
NPONOPIUHOHANBHOH NpeoOpa3yeMOMYy 3HAYEHUIO BXOAHOrO CHUTHaa;
NOJIXK€H HMeThb BCTPOEHHBIH anajoro-uudpoBon 1npeobpasoBartelib
(ALLII) c BHIXOOM B BHAE ABOHYHOrO KOJa C YHCJAOM pa3psAloB HE Me-
Hee 9 M OHOTO 3HAKOBOTro pa3psia;
JHOJI2KeH HMeTb AUCKPETHO YCTaHaBJHBaeMylo 3aJepXKKy MOMEHTa
npeobpa3oBaHus, ONPeAeAOIIYIO AJUTEJLHOCTh BPEMEHHOH pa3BepT-

KH HCCAeAyeMOro HMIMyJibCa;
BXOJHOE CONMPOTHUBJIeHHE NpeoOpa3oBaTesss JOAKHO OBITb He MeHee

50 Owm;
BXOAHAasi eMKOCTb NpeoOpa3oBaTediss foaxHa O6biTh He OoJsee D0 nd.

43.IloaroTOBKa W NMpOBeldEHUEe H3IMEPEHHH

4.3.1. Bkmouarr uzgeane CBY M ycTraHaBJAHBAIOT pPeXXHM ero pa-
60THl B cooTBeTcTBUM ¢ TY Ha uzgenuss CBY KOHKpeTHHIX THNOB.

4.3.2. Onpenensor pabourii AHanas3OH 3alepKKH cTpobOCKoNHYec-
KOro npeobpasoBaTesifi, B KOTODBIH YKJaAbIBA€TCH HCCJAeAyeMBIH HM-
NyJabC MO0 H300paXKeHHI0 HMITYyJibCa H MapkKepa Ha 3KpaHe oCLuJJIorpa-
¢ba ¥ yCTaHABJAMBAXOT MUHHMAJbHBIA AHAMAa30H 3aJ€PKKH, B KOTOPHIN

yYKJaaAblBaeTcsa MOJHOE H300paxKeHHe HMITyJbCa.

4.3.3. BeonsaT ¢ kKaaBuatypel aucmies B8 O3Y yCTaHOBJEHHOE 3HA-
yeHHe paboyero AManasoHa 3aJepPKKH.

4.3.4. OnpenensiorT TOYKH Hadana H OKOHYAHHUA HCCAEAYEeMOro HM-
nyJjbca (4epT. 6) H BBOAAT C KJAaBHATYPH AHCIJIEs YCTAHOBJIEHHbIE 3HAa-
YeHHsI MHOXKHTesel Hayasna H okoHYaHuss B O3VY.

4.3.5. Beoaar ¢ kaaBuatyphu aucniess B O3Y 3Hauenne pabouero
AHAana3oHa aMIWVIUTYABl HCCAEAYEMOr'0 HMMYJbCA.

4.3.6. OCYyWIeCTBJAIT 3aNyCK YCTAHOBKH U (PHKCHPYIOT Pe3yJabTaThl
H3MEPEHHH MapaMeTPOB MOAYJHPYIOLLEr0o HMIYJ/JAbCa MO 3KPaHy MOHH-

TOpa JHCIIes.
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44. J[loxa3aTeJdu TOYHOCTH HU3MepeHHH

4.4.1. llorpemiHocTh H3MEPEHHH NapaMeTPOB MOAYJHPYIOUIETO HM-
NnyJbCa C YCTAHOBJEHHOH BepOATHOCTBHIO (0,90 HAXOAUTCA B HHTepBaJe:

AMIUVIHTY AL H JJUTEJbHOCTH uMnyJdabca — £3 Y%;

ocTaJsbHblXx nmapamerpoB — =10 %.

4.4.2. 'pauunbl HHTepBaJia, B KOTOPOM € YCTAHOBJEHHOH BE&POATHOC-
TbI0 0,95 HaxonuTCsl MOTrPelIHOCTb H3MEPEeHHSA mapaMeTPOB MOLAYJHUPY-
Ioulero UMINyJabca, ONpenedisioT B COOTBETCTBHH C INPHJIOXKEHHEM

ITPHJTO)KEHHE
Cnpasouroe

PACYET NOIPEILHOCTH H3MEPEHHA NMAPAMETPOB
MOAYJIHPYIOLUETINO HMIIYJADbCA

1. Insa metona |

1 1. I'pauvum HuTepBasia, B KOTOPOM C YCTAHOBJEHHOH BepoaTHocTbio 0,95 Ha-
XOAHTCA TOrPEUIHOCTh H3MEPEHHH aMIJIHTYAR HMIyJAbca, BHOpoca HA BepHIHHE HM-
MyJbca, NYyJAbCallHH HMIYJIbCA, BHIOpOCa OOpaTHOM NOJMAPHOCTH B Nay3e, BHIOpoca Nnps-
MOH HOJIADHOCTH B nay3ae (0;) B IpOIEHTaX, paCCUHTHIBAIOT 10 hopMyJe

o 2 8 3
Op B.O

rae 0, - npeaelbHOe 3HaYeHHe MOrpeliHOCTH AeJHTeNsA HanpsxeHus, %:;
0, ,— MpelesbHOe 3HAUEHHe MOrPeIHOCTH KO3(pPHUHEHTA BEPTHKAJBHOIO OT-

KJIOHeHHA ocuuynorpada, %.
1.2, T'pannupn uHTEpBa/Na, B KOTOPOM C YCTAHOBJIEHHO# BepositTHocThio 0,95 Ha-

XOAHTCA NOrpPeliHOCTh H3MEPEHHH JJHTEJbHOCTH HMIYJbca, AJHTENLHOCTH (HPOHTA
HMIYJbCA, [JIHTEJNBHOCTH cnajga HMnyJanca (02) B MNpoOleHTaX, PACCYHTHIBAIOT IO

dopmyle

(8. \2 ;s \2
raie 8, -— mpezenbHoe 3HAaYeHHE NOTPELIHOCTH KOS(PPHIHEHTA pasBEePTKH OCIUHJIOrPA-
da, %;

1.3. I'paHHun uwHTEepBa/Na, B KOTOPOM C YCTaHOBJIEHHOM BeposiTHOCTHIO 0,95 Ha-
XOOHTCH NOTpPelIHOCTh, H3MepeHHA CKoca umnyisca (8;) B npoiedTax, pacCUHTHBAIOT

10 popmyJie
6_11 a 63 .0 2 ( 6p )2

1.4, I'pannlinl HHTepBasia, B KOTOPOM C YCTAHOBJIEHHOH BepoATHocThi0O 0,95 Ha-
XOAHTCA INOTPEUIHOCTD H3MEPEHHS AMIUIHTYABl anlpOKCHMHpPOBaHHOro uMmnyanca (6,)
B NIPOLEHTAX, PaCCUHTHIBAIOT nNo (opMyJie
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1,96 & \° (bs.n 2
0=+ Vi ‘/( 2,45) T 777?3_) ’ (23)

rje n -— KOJAH4YeCTBO TOYEK, B KOTOPHX NMPOBOAAT H3MEPEHHS.

2. Jlas merona 11

2.1. 'pandubl HHTEpBaANa, B KOTOPOM C YyCTaHOBJEeHHOH BepoaTHocThio (0,95 Ha-
XOOHTCA HOTPEUIHOCTL H3MEpPEHHH aMIVIMTYAbl MOAyJAmpylowiero umnyiansca (6:) B
IPOLIEHTAX, PAaCCYHTHIBAIOT 1O JopMyae

1,96 8 \° (am )2 ( 8o )2
0= Vn ]/( 2,45) tit173) t\T173) o (24)
r'Ae n — KOJHYECTBO H3IMEPEHHH;
8 on — NpenenbHOe 3HAYEHHE MOTPelIHOCTH H3MepeHHs ONOpHOro HanpsKeHdd, %;

0 cp —— NMpelesIbHOE 3HAYEHHE NOrPELIHOCTH CPABHEHHHA H3MEPAEMOro HAINpHKEHHA ¢
ONMOpHBIM, Y%, pacCYHTHIBaeMoe 1o dopMyae

S
Bep= —3— -100, (25)

rae Soc— paspemampmas cnocobHocTs ocuuiyiorpada, B/nen.;
A — aMIVIHTYa MOAYJHPYIOUIEro HMNysbca, B.

3. Iasa merona 111

3.1. I'pannunl HHTepBasa, B KOTOPOM C YCTaHOBJIEHHOH BeposTHOCTBIO 0,95 wHa-
XOAHTCS HOTPELIHOCTh H3MEpeHHA aMIVIHTYAH MOAyJHpyloliero umnyianca (6g) B
IIPOUEHTAX, PACCYHTHBAIOT 110 popMyJie

Bﬂ. 2 ( GHET : [ 65 J2 ( GKEJI .
8y ==1,96 V( >a5 )+ \ 1773 )+ 13 B—1/31 T\ 173/, (20
rie § ger — NpeneabHOe 3HayeHHe ROTPENIHOCTH MHKOBOro AeTektopa, % ;

Oy — npenenbHOoe 3HAYEHHE JOrpeliHoCTH BoJAbTMeTpa, %:;
Okaq — NIpeAeNbHOE 3HAYEHHE NOrpPenIHOCTH KaJuOpOBKH INHKOBOrO BOJBLTMETPA,

%-

4. Nas Merona IV

4.1, I'pagHubl uHHTEpBAJaa, B KOTOPOM C YCTaHOBJEHHOH BepoaTHocTbiO 0,95 Ha-
XOAUTCS TOTPEIIHOCTh H3MepeHHA aMIVIMTYAR HMIyAbCa, BLIOpOCAa Ha BeplIHHE HM-
nyapca, NyJabCallH¥ HMNyJbCca, aMIVIUTYAB ANNPOKCHMHPOBAHHOTO HMIYJ/bC3d, BH-
6poca o0GpaTHOR MOJSPHOCTH B Hayse H BhIGpoca NpSAMOA NOJApHOCTH B may3e (§7)
B IIPOLEHTaxX, PACCYHTHIBAIOT N0 QOpMYyJe

1,96 0 2 6c.n.a “ 6ALII'I 2 ( d 6p )2
b= 7= ]/( 745 ')+ ( 1,73 )"‘ ( 1,73) +\173 ) @)

rAe ## — KOJIHUeCTBO H3MEpEeHHH;
0. g a— NPeAe/bHOE 3HAYEHHE MOrpellHOCTH cTpobockonuuecKoro npeobpasoBareis

IO aHaJoroBOMY BHIxoay, %:;
8 51y — MpesesbHOe 3HaueHne norpetrHoctH AlLI, scTpoenHoro B crpo6ocKonudYecKuh

npeo6pasoBatedb, %;
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Bo6p — NpefesibHOE 3HA4YE€HHe MOrpelHOCTH 06palOTKH pe3yNbTaTOB H3MEpeHHH Ha

MERpOo-IBM. Y%.

4.2, Tpanuux HHTEpBaJa, B KOTOPOM C YCTaHOBJIEHHOH BepoATHoOCThbIO 0,95 Ha-
XOAMTCA ROTPElfHOCTh H3MEPEHHA AJNHTEJbHOCTH HMIYJbCa, AJIHTENbHOCTH (POHTA
HMOYABCA, AJHTENBHOCTH cllafa HMnyJdasca (8g) B mpoluenTax, pacCYHTHBAIT [0 PHop-

MyJe

1,96 Oc.m.a)? Oc.n.s )’ ( 6ALIH : Oo6p )2
Og==x Vn—*' l/(1,73)“(1,73)+ 1,73)+(1,73 ’ (23)

rie 0, ; , — NpeaejbHOe 3HaYeHHe MOrpelIHOCTH cTpofockonnyeckoro npeobpasonare-

J MO YCTAHOBKe 3aJepKKH MoMeHTa npeobpaseBanus, Y.
4.3. I'pauuuu HHTEpBaJa, B KOTOPOM C yCTaHOBJEHHO# BepoaTHOocThio 0,95 Ha-
XOAHTCA NOrpeliHOCTh H3MEPeHHS CKoca HMIyJbca (0y) B NpPOIEHTAX, PACCUHTHLIBAKOT

o popmyse

1,96 5, \° O m.a\? (bc.n.s : ( O aum\® do6p )2
Op=t Vn V( 2,25 ) T ( 1,73) + \T.73 ) T\ 1,73 ) t 17/ &)
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