5. A3SMEPEHHE IIAPAMETPOB JIMHEI{HBIX KOMIIOHEHTOB
LHEMNER

[lenb paboThl — U3y4eHHE METOJ0B U3MEPEHHsI MapaMeTPOB JIMHEHHBIX KOM-
MOHEHTOB, a TaK)K€ OCHOBHBIX TEXHUYECKUX XaPaKTEPUCTHK, YCTPOWCTBA U MPHU-
MEHEHUSI U3MEPUTENSI UMMHUTAHCHBIX MapameTpoB E7-15.

[Iporpamma paboThI BKIIOYAET U3MEPEHHUE MTapaMEeTPOB PE3UCTOPOB, KOH/ICH-
CaTOpPOB M KaTylIeK MHAYKTUBHOCTH. [IpeaycMoTpena cratuctuyeckas oOpadoTKa
pe3ynbTaTOB U3MEPEHUHN U pacueT NOTPEIIHOCTEN U3MEPEHUHN.

5.1. MeToa usmMepeHuss HIMMHUTAHCHBIX MAPaMeTPOB JIMHEHHbIX KOMIIOHEHTOB

K mMMUTaHCHBIM TapamMeTpam 3JIEKTPO- B PAJTUOKOMIIOHEHTOB AJICKTPHYC-
CKHUX IIeTIel OTHOCSTCS: compoTuBieHue R wam nmpoBomumocts G = 1/R, uHIyK-
TUBHOCTH L, eMkocTh C. KpoMme HuX mHOTIA TpeOyeTcs: u3MepsTh TakKe OTHOCH-
TeJbHBIE MapamMeTpsl: ¢akTop noreps D (TaHreHc yriia moTepb) Wik J0OPOTHOCTD
Q=1/D.

[MonHoe conpoTuBiieHre Z = R+ jJX comepxuT B 00IIeM ciydae akTUBHYIO R
U peakTuBHYIO X cocrtapistoniue (puc. 5.1). Eciu peakTuBHOE CONPOTUBICHUE HO-
CUT WHIYKTUBHBIA Xapaktep, To X =wL=27nfL, a eciu eMKOCTHOH, TO
X =-1/ ((DC): -1/ (271:fC), ® — KpyroBas 4yacToTa, a f — yacroTa, Ha KOTOPOH MPO-
BOAAT u3MepeHus. [Ipy MHIYKTHBHOM XapakTepe COMPOTHBIICHHS B IMOCIEIOBa-
TEJIbHOM 3KBUBaJIEHTHOH cxeMme (puc. 5.1) Q=wL/R=1/D, B cnyyac eMKOCTHOTO
xapakrtepa conporusicaust D =oCR =1/Q.

[Tonnast mpoBoguMocTh ¥ =G + jB B 00111€M cily4ae COCTOUT W3 akTUBHOU G

U peakTuBHOU B cocraBmsromumx (puc. 5.2). g npoBOAMMOCTA €MKOCTHOTO Xa-
paktepa B=wC =27nfC, a npu uHAyKTUBHOM xapaktepe B =-1/wlL =-1/2xfL.

B napatensroii cxeme (puc. 4.2) D=1/oCR=G/0C =1/Q.
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R X r—k—\

Puc. 5.1. [lonHoe conpoTuBieHue Puc. 5.2. [lonnasg npoBoguMOCTh

Hzmepumenv ummumanca E7-15 npennazHadueH s U3MEpPEHHUs] UMMUTAHC-
HBIX MapaMeTPOB BJIEKTPOPATUOKOMIIOHEHTOB: PE3UCTOPOB, KOHJIEHCATOPOB, Ka-
TYIIEK UHAYKTUBHOCTH.

CrpykTypHas cxema npubopa npuBeaeHa Ha puc. 5.3. Hanpsokenue padoyeit
YaCTOThI T€HEpPATOpa MOJACTCS Ha U3MEPSEMbI OOBEKT, MOAKIIOUYAEMBIN K TPeoo-
pazoBaremo Y — U, U, . IIpeoOpa3oBarens (popMUPYET 1Ba HANPSIKEHUSI, OJHO

N3 KOTOPHBIX UT IMPOIMIOPHOUOHAJIBHO TOKY, IIPOTCKAIOIICMY 4CPEC3 I/IBMepHCMIﬂﬁ 00B-

CKT, a Jpyroc UH — HAIIPSOKCHHUIO HAa HCM. OTHolIEHNE KOMILIEKCHBIX AMILIINTY L

OTHX HaHp}I)KCHI/Iﬁ PaBHO MOJIHOM IMIPOBOIUMOCTHU Y nwim ITOJIHOMY COIIPOTUBJICHUIO Z.

MacmrabHbIin

Uy YCHITUTEIb
Y=1/Z —
I'enepatop peoo- _Q DunsTp Hudporoii
paso- HIDKHAX BOJIETMETP
A BaTeINb A ng >
| 9acTOT
— 2 Un
Ug sin ot Ludposoit
WHIMKATOP
Ug cos ot T r
Bbiok
yIpaBICHUS

Puc. 5.3. CtpykTypHas cxema uzmeputens ummutanca E7-15

N3mepeHre OTHOLEHUS HANPSY)KEHUA POBOAUTCS aNapaTHO-IPOrpaMMHBIM
jgoromeTpoM. Ero ammapaTHasi 4yacTh COCTOUT U3 JABYX KOMMYyTaTopoB Sl m S2,
MacTabHOrO YCUIIUTENS, IEPEMHOXKUTENSA, PUIBTPA HUAKHUX YACTOT U HUPPOBO-
ro BOJIbTMETPA, UCIOJIb3YIOIIETO METOJ ABOMHOrO MHTErpupoBaHus. Mtorom pa-
00ThI MPOrPAMMHOM YaCTH JIOTOMETPA SIBJSIETCS pacueT OTHOUICHUS HaNPSKEHUH.

Ha puc. 5.4 nzo0paxeHbl KoMIieKCHble aMIuTyabsl U, nU, u onopHble

BcrioMoratenbHbie HanpsikeHus Ugy 1 jU g
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ITpoexunn komiutekcHbIX amMmuTy U, nU, Ha onopHoe HampspkeHne Ugp

1 JUy BBIICISIOTCS C TIOMOIIBIO TIEPEMHOXKHTENSA U (DHITBTPA HHKHUX YacTOT, T10-

CJIE Yer0 MU3MEPSIOTCS B HEKOTOPOM ITPOM3BOJILHOM MaciiTade MudpoBbIM BOJIBT-
MCTpOM. HOJIHaSI HpOBO)j[I/IMOCTb OHpeI[eJ'ISIeTCSI BBIpEl)KeHI/IeM
| U U E+ jF

Y :G+ JB:—:kY —T:kY—X:kY —'!,
U Uy Ug S+ T

rac G — akTHBHas ITPOBOANMOCTD, B - PCaKTHUBHAs IIPOBOAUMOCTD, | u U — kom-

(5.1)

TUIEKCHBIE aMIUTUTYIbI TOKA M HANpPsDKEHHUS Ha MCCIETyeMOM dJIeMeHTe; Ky — u3-
BECTHBIN KOA(P(PUIMEHT, UMEIOINN Pa3sMEPHOCTh npoBogumocTty; U, — 4uciu-

TCJIb U3MCPACMOI0 OTHOIICHUS U 0 — 3HaMCHAaTCJIb U3MEPSICMOI'0 OTHOIIICHM, E,

F, S, T — npoexuuu U, u U, Ha ocu onopusix Hanpsokenuit Ugy 1 jUgn. U3 (5.1)

CJIelyeT
ES+FT FS—-ET
ST+T ST+T
AHaJIOTHYHBIE COOTHOLICHHUS WMEIOT MECTO JJIi BBIYUCIICHHUS MOJIHOTO CO-
MIPOTHUBIICHUS
. e U U
iUon 4 U,U,) Z=R+jX="=ky 21=
. 4 : I U,
U, (U,) :kZU_X:ZE+JF
. HAZT UO S+ T ’
“ rie R — akTUBHOE COMPOTHUBIICHUE,
X — peaKkTHBHOE CONPOTHUBIICHUE,
> > »  BBIUHCIsiEMBbIe 10 (GopMmynaMm, Kz —
0 E S Uon U3BECTHBIA KOAG(ULIMEHT, HMEIO-

Puc. 5.4. BekTopHas nuarpamMMa HanmpspKeHUI o
Iy pasMCPHOCTL COIIPOTHUBJIICHHA

ES+FT FS—ET
X =k 55
S+T S +T

TaxuMm 00pa3oM, 715 OnpeaeneHns NOJHOW IPOBOJAUMOCTH WM MOJHOIO CO-

R=ky (5.3)

MIPOTUBJICHUS] HEOOXOUMO U3MEPUTH MpOeKIK BeKTopoB E, S, Fu T.
[Ipu n3MepeHnn BHICOKOOMHBIX 00BEKTOB (1—4 mpenenbl u3MepeHust), Korjaa

TCHEPATOP CUTHAJIA ABJIACTCA MCTOUYHUKOM HAIPSKCHUS, MMPCANIOYTUTCIBHCE OCY-
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HIECTBIISATh MU3MEPEHUST B BUAEC COCTaBISIOUIMX TOJHOW MPOBOJUMOCTH
(Ux =Ur, Uy :UH)'

B cnyuae m3MmepeHuss HU3KOOMHBIX OOBEKTOB MCTOYHUK CHUTHaJla paboTaeT
Kak reHepaTop Toka (5-it — 8-if mpenensl u3mMepenus) u 6osee ya10OHBIM SBISETCS
U3MEpEHHe B dopme COCTaBJISIOLINX HOJIHOTO CONPOTUBIICHUS

(U +=Uy, U= UT). TpeOyemasi hopmMa UMMHUTaHCA AOCTUTAETCS MIEPECUETOM U3

nepBuuHo ¢hopmel (G, B umu R, X) u ocymiectpisieTcss KoHTposiepom. Pacimpe-
HUE TIPEICIIOB U3MEPEHHMSI TOCTUTACTCS 3a CUeT U3MEHEeHHs KodddumueHTa nepe-

Jla4d yCWJIMTEIBHOIO TpaKTa JOroMeTpa Ipyu u3MepeHuu cocrasipiomen U, B 10,
100 u 1000 pas.

C BbIXOJa ycWJINTENs rapMoHHuYeckoe HampspkeHue Up,Sin (0)0t+(p), npo-

nopioHanbHoe ToKy U i HanpsibkeHuto Uy B 3aBUCUMOCTH OT COCTOSIHUSA Tie-

pexioyarens S1, HocTymnaer Ha NepeMHOXUTeNb. Ha BTopoil BX0J NEPEMHOKUTE-
N TOCTyHaeT oONOpHOe Hampsbkemme ¢ remepatopa: Ugsin (ogt) mm6o

Ug cos(mpt) B 3aBHCHMOCTH OT cocTostHHSA mepekmodatens S2. ITpu 5ToM Ha BHI-

X04€ NECPEMHOKUTCIIA MMOJIYydar0T, COOTBETCTBCHHO, HAITPSXKCHUA

Uy sin (ogt +@)WJg COS((:)Ot):U7OUm sin (p+U—20Umsin (20gt +¢);

U sin (ot +¢)Jg sin (ogt) = U70Um COS(p—U7OUm cos (2mpt + ).

[lepeMeHHBIE COCTABISIONIME C YJABOCHHOW YaCTOTOM MOMABISIOTCS (HDUITb-
TPOM HWKHHUX 4acTOT. [IOCTOSIHHBIE COCTaBIISIIOIIME HANPSHKEHUS, MPOMOPINO-
HanmbHble U, COS® U U, SiN@ 1 Ha3bIBaeMble KBAAPaTypHBIMH KOMIIOHEHTAMH,
U3MEPSIOTCS TToouepeIHO MU(GPOBLIM BOJIBTMETPOM. KOCHHYCHBIE COCTABIISIONTUE
MO3BOJISIOT OMpPENEIUTh KOMIOHEHTH E m S, a cuHycHble — KOMIOHeHTHI F u T
(puc. 5.4). Usmepennble 3HaU€HHs BBOJSATCS B OJIOK YIIpaBJIEHUS, MTOCIE YEro Mpo-
U3BOJATCS BhIUUCICHHS 0 popmynam (5.2) unu (5.3).

5.2. KpaTkoe onucanue XxapakTepucTUK usMepuresss ummuranca E7-15

[Tpubop nmpegHazHayeH AJis aBTOMATHYECKOTO M3MEPEHHs MMapaMeTpoB KOH-
JIEHCATOPOB, KaTYIIEK MHIYKTUBHOCTHU U pe3ucTopoB Ha yactotax 100 I'mu 1 xI'm.
OcHOBHBIE U3MEPsIEMbI€ BEJIMUMHBI U MPEJEbl U3MEPEHHM Tanbl B Ta0. 5.1 u 5.2.
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Tabnuya 5.1

[Ipenen Emxocts C Ha yacrorax, Kl'11 IIpoBonumocts G
HU3MEPECHUS 0,1 1
1 1...1600 n® 0,1...160,0 n® 1...50 uCm
2 0,01...16,00 u® 1...1600 nd 0,01...1,00 MmxCm
3 0,1...160,0 H® 0,01...16,00 u® 0,1...10,0 mxCm
4 1...1600 n® 0,1...160,0 a® 1...100 mxCm
5 1,600...16,00 Mx® 160,0...1600 und —
6 16,00...160,0 mx® 1,600...16,00 Mmx® —
7 160,0...1600 mx®D 1,600...16,00 Mx® —
8 1,600...20,00 m® 160,0...1600 mx® —
Tabnuya 5.2
[Ipenen NunyktuBHOCTh L Ha yactoTax, k'l Comporusnenne, R
U3MEPCHHS 0,1 1
1 1,600...1600 xI'n 160,0...1600 I'n 1,000...20,00 MOm
2 160,0...1600 ' 16,00...160,0 T'un 100,0...1000 kOm
3 16,00...160,0 I'n 1,600...16,00 I'u 10,00...100,0 xOm
4 1,600...16,00 I'n 160,0...1600 mI'n 1,000...10,00 xOm
5 1...1600 mI'un 0,1...160,0 mI'u 1...1000 Om
6 0,1...160,0 mI'u 0,01...16,00 mI'n 0,1...100,0 Om
7 0,01...16,00 mI'u 1...1600 mxI'n 0,01...10,00 Om
8 1...1600 mI'u 0,1...160,0 MxI'u 1...1000 MOM

HpCIICJII)I AOITYCKACMOI'0 3HAYCHHA OCHOBHOH IIOrpCIIHOCTH HU3MCPCHHA

MMMHUTAHCHBIX napameTpoB Ha yacTotax 0,1 u 1 k' 1oKHBI OBITH paBHBI 3HAYE-

HUSAM, yKa3aHHbIM B Ta0i. 5.3...5.10. C', L', R", G’ — makcuMasbHbIe 3HAYCHHUS

U3MEPSEMbIX Ha KaXJIOM U3 MpeJenoB BesuuuH (Tadi. 5.1 u 5.2).

Tabnuya 5.3
[TapameTp IIpenen nusmepenust [TorpentHoCTh U3MEpEHUst
1 [25(1+D)C+1.3c'03
2.4 [25(1+D)C +0,63c' 1073
¢ 5.7 {2,5(1+ D)+ 6.3%}10_30
C -3
8 2,5(1+ D)+136 107°C
Tabnuya 5.4
ITapamertp [Ipenen usmepenus [TorpemHocTs U3MEpEHHUs
1 {2,5(1+ D)+13H10—3|_
L a3
L 2.4 2,5(1+ D)+ 6,3? 107°L
5.7 [2,5(1+ D)L +0,63L']103
8 [2,5(1+D)L+1,3L7]1073
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Tabnuya 5.5

ITapameTp [Ipenen usmepenus [TorpemHoCcTh U3MEpeHUs
1 {2,5(1+ Q)+40 %}10—3 R
R | n-3
R 2.4 25(1+Q)+10— [10"°R
RI
5.7 [250+Q)R+RJ1073
8 [251+Q)R+2R"]1073
Tabnuya 5.6
ITapameTp [Ipenen usmepenus [TorpemHoCTh U3MEpPEHHUS
. 1 [2,5(1+Q)G +40G"]1072
2.4 [25(1+Q)G +10G']1073
Tabnuya 5.7
ITapameTp [Ipenen usmepenus [TorpemHoCTh U3MEpEHHUS
1 2,5-10‘3(1+ D2)+2-10_3%(1+ D)
D 2.4 2,5-10‘3(1+ D2)+1-10‘33(1+ D)
(mst emko- %
cTeit) 5.7 2,5-10—3@+ D2)+10.10—3F(1+ D)
8 2,5-10—3ﬁ+ D2)+20-10_3%(1+ D)
Tabnuya 5.8
HapaMeTp Hpez[en N3MCPCHUS HOFpeH_IHOCTB HU3MCPCHUSA
1 2,5-10‘3(1+ D2)+ 20-10—3U(1+ D)
D 2.4 2,5-10‘3(1+ D2)+1O-10_35(1+ D)
(s myk- L
THBHOCTE}H) 5.7 2,5 -10—3ﬁ+ D? )+1-10—3 f(1+ D)
8 2510731+ D2)+2-1O_3LT(1+ D)
Tabnuya 5.9
ITapamerp IIpenen usmepenus ITorpemHocTs U3MEpEHHUs
0 1 2,5-10‘3(1+Q2)+1,3-10‘33 1+Q)
(m1st emko- CC;,
cTeit) 2.4 2,5-10_3(1+Q2)+ 0,63-10—3E 1+Q)
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Oxonuanue mabn, 5.9

[TapameTp [Ipenen nusmepenus [TorpemHoCTh U3MEpEHUS
Q 5.7 2,5~10_3(1+Q2)+6,3-10_3£, 1+Q)
(m1s emKo- g
creii) 8 25 -10‘3(1+ Q? )+ 13.1073 FQ(1+ Q)
Tabauya 5.10
[TapameTp [Ipenen nusmepenus [TorpemHoCcTh U3MEpPEHUs
1 2,5-10_3(1+Q2)+13-1O_3% 1+Q)
Q 2.4 2,5-10‘3(1+Q2)+6,3-10‘35Q(1+Q)
(151 uyk- X
THBHOCTEH) 5.7 2,5 -10—3Q+ Q? )+ 0,63-1073 T 1+Q)
8 2,5-10—3(1+QZ)+1,3~10—3LT 1+Q)

5.3. Onucanue J1adOPATOPHOr0 MaKeTa

JlaGopaTopHbIii MakeT MCHOJB3YIOT sl u3Mepenuit npudopom E7-15. On co-
nepxut: 30 pe3ucTopoB, 000N M3 KOTOPBIX C MOMOIIBI0 Nepekmrouareneid S1...S3

MO>KHO TTOJIKJTFOYUTH K THe37aM Ry; 30 KOHIEHCAaTOPOB, MOJIKITIOYAEMbIX TEMH JKE Tie-

PEKIIIOYATCIIIMU K THE31aM Cx; KOHACHCATOP C OUIJICKTPUKOM M3 CCTHCTOKCPAMMKU,

coenuuennsiii ¢ raesnamu CETHETOKEPAMUYECKHU KOHJ/[EHCATOP, a tak-
K€ KaTylIKy HWHAYKTUBHOCTH C CEPACUYHMKOM H3 ¢deppuTa, MOIKIIOUYCHHYIO K
rue3iam KATYVIIIKA C @EPPOMAI'H. CEP/IEYHUKOM.

5.4. 3aiaHue ¥ yKa3aHUA K BBINOJHEHHIO Pa00ThI

IIpoBenenue m3mepenuii. [Ipudop E7-15 MoxeT u3MepsATb aKTUBHBIE U pe-
aKTUBHBIE MTapaMeTPbl UMMHUTAHCOB U3MEPSEMBIX 0OBEKTOB MO MapajuieNbHON (Ha
1...4 npenenax U3MEepeHUs) WIK TOCIeAOBaTeILHOM (Ha 5...8 mpeaenax u3Mepe-
HUS) SKBUBAJICHTHON cxeme. OTHOCHUTEIbHBIE MapaMeTpbl U3MEPSIIOTCS B (Qopme
daxTopa norepb D niu no6potHocTu Q.

BxurounTte npubop M mepes HayaloM HW3MEpPEHUil yCTaHOBUTE MPHU MOMOIIH
KHOIIOK Ha mnepeAaHeil maHenu npubopa cieayromue pexumsl: [IAPAMETP RG,
ITPEJIEJI A (aBTomatnueckuii Beioop), YACT 1 kHz, CMELI[EHUE BbIKJI.
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Jlist mpoBeIeHNsT U3MEPEHHUM TOCTATOYHO TOJKITIOYATh H3MEPSIEMBIN O0BEKT
K 3aXUMaM M YCTAHOBUTh HYKHBIM pexuM usMepeHud. Haxarnem KHONKU
IIAPAMETP nionn30BaTelb MOXET YCTAHOBUTH NPUOOP B PEXKUM H3MEPEHHUS pe-
aktuBHOM (L wmm C) nubo aktuBHOM (R mimu G) cocraBisioniei MIMMHTaHCA WU B
PEKHUM U3MEpPEHHS OTHOCHTEIbHOTO napamerpa (D mmm Q).

Knasumeit Y4CT ycranoButh TpeOyemyto yactory 100 Hz umu 1 kHz.

[Ipn HU3MEpEHUH EMKOCTH SJICKTPOIUTUYECKUX KOHAEHCATOPOB HAXXaTHEM
kHoniku CMEIEHUE moxHO moaaTh noiisgpusyroniee Hanpsbkenue + 4,8 B (co
CTOpOHBI BEIBO/IOB |, U).

[Tpu naxxatuu kHonku [IPE/[EJI nmpu0op MpoU3BOJIUT aBTOMATHUECKOE Tepe-
KJIFOUEHHE MPEENoB ¢ 1 mo 8§ U ycTaHOBKY NpuOOpa B PEXUM aBTOMATHYECKOTO
BbIOOpa Tipeniena u3MepeHusi. Homep ycTaHOBIEHHOrO mpejenia U pekuM aBToMa-
TUYECKOT0 BbIOOpAa MHAULMPYETCA IPHU 3TOM Ha auciuiee npubdopa (1...8, A). [dns
YCTAaHOBKU TpeOyeMoro mpenena U3MEpeHHUs HEOoOXOJIMMO OTHMYCTUTh KHOIKY
IIPEJ[EJI B TOT MOMEHT BPEMEHU, B KOTOPBIA Ha JUCILUIEE BHICBEUMBAETCS TpeOy-
EMBIl HOMep Tpefena (UM PeKUM aBTOMAaTUYeCKOro BhIOOpa Ipejiena).

[Ipn HEOOXOIMMOCTH y3HATh HOMEP YCTAHOBJIEHHOIO MPEEIIa HY>KHO HaXaTh
kHONIKY [IPEJ{EJI, cuutath HOMEp IIpelesia U OTIIYCTUTh KHOIKY 10 MOMEHTa U3-
MeHeHus npenena (oxono 1,5 c¢). Haxoxnaenue nmpubopa B pexxumMe pydHOU ycTa-
HOBKH Mpejiesia MHIUIMPYETCS 3aKUTaHUEM CBETOAMOAHOrO0 YKazatensa PHKC.

Ecnu ycTaHOBIEHHBIM BPYYHYIO TpENEN MPUBOAUT K MEPErPY3KE U3MEPHU-
TEJILHOM 11eTH, Ha JUcIuiee nmpubopa nosieisiercss cumBod [IPIP.

5.4.1. U3mepenue conpomuenenuii pezucmopog npuoopom E7-15
IHoaroroBka npudopa k padore. Ilepen usmMepeHus IMH BKIIIOUUTE TPUOOP.
[Mepexmouarenn [IAPAMETP ycranoBute B mnonoxkenue RG, YACT 1 kHz,
IIPEJIEJI A, CMEIIJEHUE BbAIKJI. Onno u3 rue3n Ry maboparopHoro makera c

MOMOIIIBIO COEIMHUTEIHLHOTO Kabens nmoakimounte K THe3gam |, U mpubopa; npy-

roe — K ruezzgam | / U~

M3mepeHue conpoTuB/IeHUI pe3uCTOPOB. V3MeHs MOJIOKEHUS MEePEKITIo-
gateneit S2 (momoxxenus 1...3) u S3 (monmoxkenwus 1...10), moodepenHo uaMepbTe
conporusieHus 30 pe3ucTopoB, 3aAMUIIUTE PE3YyIbTaThl U3MepeHu. Paccunraiite
CTaTUCTUYECKHUE MapaMeTphl, XapaKkTepu3yrllue pa30opoc UX 3HAYCHMIA: CpeaHee

S3HAYCHUC COIIPOTUBJICHUA R , CPCAHCC 3HAYCHNC OTKIIOHCHUA AR 0T HOMHHAJIBLHO-

2.
ro 3HaueHus Ry, YKa3aHHOTO Ha PE3UCTOPE, U BEIOOPOUHYIO AUCIIEPCUIO G
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%Rl; AR =R —Ryoy: Gzzig(Ri _ﬁ)z’
m-1i5
rae m — oowveM BeIOOpKH; Rj — m3MepenHoe 3HaueHue; Ry, = 12 xOm. IIpu sTom
BBINIOJIHUTE pacyeTsl Juist M = 10 (nepBble aecsaTh u3aMepeHuit), m = 20 (mepBbie
nBasath u3Mepenuii) u m = 30.
3nauenus AR/Ry,,, nexar B unrepBane &1 <AR/Ry, <02 (moBepurens-
HBIi MHTEPBAJ) C JOBEPUTEIBLHOM BEPOATHOCTBIO Y. Ui ompeneneHus d; U d»

HEoOXOIMMO 3HATh 3aKOH paclpeneneHus ciaydaiiHoi BemmunHel AR/ Ry, . IIpu

MajoM o0beMe BEIOOPKHA M OH COOTBETCTBYET pacmupeneneHuto CTbrofeHTa, a Mpu
M — 00 ACUMNOTOTUYECKU MPUOIMKAETCA K HOPMATHHOMY.

Onpenenure rpaHUIbl JOBEPUTEITHLHOTO MHTEpBAJa JJIsi TPEX 3HAUYCHHH M,
noJb3ysachk kodddunuentom Crprogenta t(y,m), npeacrapisomuM codoi Taly-

JUpoBaHHOE 3HaueHue unrerpaina CtprogeHTa, %:

819 = [Eit(y, m)\/csz/m}loo/RHOM .

3anatite y = 0,95. Torma mpu m = 10 3navenue t (0,95; 10) = 2,228; nna m = 20 3Ha-
gyenue t (0,95; 20) = 2,086; mis m = 30 3nauenwue t (0,95; 30) = 2,042. Pe3ynbrarsl
U3MepeHuil u pacuetoB oopmute B Buae Tabm. 5.11.

5.4.2. H3mepenue emkocmeil konoencamopoe npuoopom E7-15
[Mepexmrouarenu [IAPAMETP ycranosute B nosiokenne LC, YACT I kHz,

IIPEJIEJT A, CMEIJEHHUE BbIKJI. Onno u3 rae3n Cy ¢ TOMOIIBI0 COSTUHUTEIb-

HOTro Kabens noakatouute K rue3gam |, U mpubopa, npyroe —x |1 U

N3meHsis nonoxkeHus nepexiouarenend S2 (mosoxenus 1...3) u S1 (momnoxe-
Hus 1...10), moouyepenno uzmeprTe emMkoct 30 konaeHcatopoB. IIpousBenute
CTaTUCTHUYECKYIO0 00pabOTKy pe3yIbTaTOB U3MEPECHHM 10 MeToauke 5.4.1 mis tpex
3HaueHU oObema m3mepeHuit: m = 10 (mepBwie aecsaTh u3Mepenwii), m= = 20
(nepsble ABanuaTh u3mMeperuit) 1 M = 30. 3nauenus C,,,, = 1200 n®. Pe3ynbraTsl

U3MepeHuil pacueToB opopmuTe B Buae Tabdi. 5.12.

5.4.3. H3mepenue emxocmu u ghakmopa nomepo
CecCHemOoKepamuuecKkozo KOHOeHCcamopa

Coemununte rae3na |, U u 17, U’ ¢ raesngamu CETHETOKEPAMUYECKHUU
KOHJJEHCATOP na6opatopHoro Mmakera. Ilepexmouarenu I[IAPAMETP yctaHo-
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Bute B nonoxenne LC, YACT [ kHz, IIPE/[EJI A, CMEIIJEHUE BhIKJI. 3amnu-
HIMTE U3MEPEHHOE 3HAYEHHWE €MKOCTH KOHJIEHCATOpa, CXeMy HU3MepeHHs (Iocie-
JoBaTeNIbHAs WK MapajielbHasi — B JIEBOM BepxHeM yray npubopa E7-15). Crnu-
IIUTE TAKXE MPEAeN, Ha KOTOPOM MPOBOJMIIOCH U3MEpEHHUeE. s 3TOro HaxXKMuTe
Ha KOPOTKUH MpoMexyTok BpemeHu (meHee 1,5 c¢) kHonky [IPEJIEJI u cniumiure
nokaszaHusi uHaukaropa (uudpa B npeaenax 1...8). Ilpu anurenbHOM HakaTUu
iaBuiv [IPE/[EJI poucXOaUT MOCIEA0BATENBLHOE MEPEKIIOUCHUE TIPEaea us-
MEPEHUS U JUISI €T0 BOCCTAHOBIICHUSI HYXKHO ylepkuBath knasuiny [IPE/[EJI no
nosiBJIEHUsI cuMBOJIa A. [locie 3Toro HyXHbIIA Npeien u3MepeHus 0y1eT yCTaHOB-
JIEH aBTOMAaTU4eCcKH. It IPOBEPKU YCTAHOBJIEHHOTO IIpe/iea BHOBb HA KOPOTKUMI
IIPOMEXKYTOK BPEMEHU Ha)XMuTe Kiasuiny [/PEJ/[EJI u cuuTaite yCTaHOBJIECHHOE
3HA4YECHUE Ipeeia.

Ycranosure knasuiny [IAPAMETP B nonoxenne DQ. M3mepbTe 3HaueHue
(dakTopa NOTEPh U CIIUILIUTE 3HAUCHUE TPEIesia U3BMEPEHUSI.

[ToBTOpUTE M3MEPEHUSI EMKOCTH M (PaKkTopa MOTEph KOHJIEHCATOpa Ha Ya-
crore 100 I'u, nns dyero Bocmoib3yiTech kinaBuien YACT. He 3abbiBaiite mnpu
ATOM 3alMCBIBATh HOMEp IIpefena, Ha KOTOPOM MPOBOAWIOCH U3MEPEHHE U BUI
CXEMbI U3MEPEHUs: NTOCIEA0BATEIbHAs WU apAJJIECIbHAS — B JICBOM BEPXHEM yT-
ny npubopa E7-15. PaccuuTaiite npeensl 10MyCKaeMOTo 3HAaYEHUsI MOTPEIIHOCTH
U3MEpPEHHs] EMKOCTH U (pakTopa MOTepb Ha JABYX ydacToTax. Jljis 3TOro BOCIOJIb-
3yHTECh TEXHUYECKUMHU XapaKTEepHCTHKaMU Npubdopa, npuBeneHHbMU B 5.2. Ilo
U3MEPEHHBIM 3HAUEHUSIM €MKOCTH U (haKTOpa MOTEph pacCUMTalTe TakkKe 3Haue-
HUE€ COINPOTHUBIICHUS WM NMPOBOJMMOCTH MOTEPh KOHJIEHCATOPA JJISl ABYX YacCTOT.
Jli1st aTOTO BOCIONIB3yHTECH MaTepuagamu u3 5.1.

CerHeTodNeKTpUIECKUN KOHJEHCATOP SIBISETCS HEJIMHEWHBIM JJIEMEHTOM,
€ro €MKOCTh 3aBUCUT OT MPHIJIOKEHHOIO0 K HEMY ITOCTOSIHHOT'O HAIPSKEHUS. JTO
OOBSCHSIETCSI U3MEHEHUEM JTUAJIEKTPUUYECKON MPOHUIIAEMOCTH CETHETO3JIEKTpHUYe-
CKOW KE€paMHKHU NpHU ee nojspusanuu. [loBTopute npoBeneHHbIE U3MEPEHUS TIPU
HaIPSHDKEHUU CMELLEHUs, IPUIIOKEHHOM K KOHJIEHCaTopy, paBHOM 4,8 B. [[ns ato-
ro Haxxmute kHoniky BKJI CMEIJEHHUE. 1lpyu u3aMepeHnn eMKOCTH KOHJIEHCAaTOpa
C MOJAa4yer HanpsHKEHUs CMEILEHHUs CIEAyeT YYMTBIBATh, YTO IOCTOSHHASA 3apsaia
U3MEpPSIEMOro KOHJIEHCATOpa COCTAaBIISIET JAECATKUA CEKYH]I U TpeOyeTcsl Bpems s
yCTaHOBJICHUSI OKa3aHU proopa.

[Tpu 3amucu pe3yabTaToB U3MEPEHUN U X MOTPEHIHOCTE HEOOXOIMMO, YTO-
Obl X HU3IIKE Pa3psiibl ObUTH OJMHAKOBBI, & B YUCIOBBIX 3HAYCHUSX MOKa3aTesen

TOYHOCTH ObLIO He Oosee ABYX 3Havammx uudp. Ipu sTom, ecnu 3HaueHre norpet-
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HOCTH HaunHaeTcs ¢ mudp | wim 2, To OKpyIIIEHHE MOTPEITHOCTH TPOU3BOIUTCS JI0
JBYX 3HaUamwx 1udp, & B MPOTUBHOM CITydae — 10 OJHOH I pBL.
Pesynbratel cBenute B Ta0d. 5.13.

5.4.4. H3mepenue undykmuenocmu u pakmopa nomepov KamyuKu
¢ (heppomacHummnbim cepoeuHuUKOM

Coenunure tHe3na |, U u k |, U’ mpubopa ¢ raespamu KATVIIIKA C
@OEPPOMAI'H. CEP/JEYHUKOM nabGoparopHoro wakera. llepexirouarenu
ITAPAMETP ycranosute B mnonoxenue LC, YACT [ kHz, IIPEJEJI A,
CMELJEHHUE BAIKJI. 3anmmTe U3MEPEHHOE 3HAYEHUE MHIYKTUBHOCTH KATyIII-
K{, CXeMY M3MepeHHUs (TIOCiIe0BaTeNIbHAs WK NapajlyiesibHasi — B JIEBOM BEPXHEM
yrity npubopa E7-15). Cnumute Takke mnpesel, Ha KOTOPOM MPOBOJMIIOCH U3Me-
penue. [l 3TOro HaXXMHUTE Ha KOPOTKHIA MPOMEXYTOK BpemeHu (menee 1,5 c)
kHonky /I/PE/[EJI v ciuiuTe okazanusi uHaukaTopa (mudpa B npenenax 1...8).

Ycranosute knasuiry [IAPAMETP B nonoxxenue DQ. M3meprTe 3HaUe-
Hue (akTopa NOTEePh U CHUIINTE 3HAUCHHE Mpe/ena U3MEPEHUS.

[ToBTOpUTE M3MEpPEHUS WHIYKTUBHOCTH U (hakTOpa MOTEPh KATYIIKH Ha
gacrtore 100 I'ml mpyu OTKIIOYEHHOM M BKJIKOYEHHOM CMEUIEHWU, JJIS YEro BOC-
nosib3yirech knaBuieir YACT. He 3a0biBaiiTe mpu 3TOM 3alUCHIBATH HOMEP
npezena, Ha KOTOpOM MPOBOJMIIOCH U3MEPEHUE, U BHUJI CXEMBI U3MEPEHUS: T10-
cieloBaTeNbHAs WU TlapajUieibHas — B JIGBOM BepxHeM yriry mpubopa E7-15.
PaccuuTaiiTe npenesnsl JOMYCKAEMOro 3HAYEHHs] TMOTPEIHOCTH U3MEPEHUs HH-
JTYKTUBHOCTHU U (aKTopa MOTeph Ha JIBYX YacToTax. [[jst 3TOro BOCMONb3yHTECh
TEXHUYECKUMHU XapaKTepUCTUKaMu npudopa, npusBeaeHHbIMA B 5.2. Ilo m3me-
PEHHBIM 3HAYCHUSM WHAYKTUBHOCTH M (DaKkTOpa MOTEPh PACCUUTANTE TaKXKe
3HAYEHUE CONPOTUBIIEHUS MOTEPh KATYIIKH, €€ JOOPOTHOCTh. Bocnonb3yiTech
JUIsl 3TOro marepuanamu u3 5.1. Onpenenure TakKe NOTPELUIHOCTh OINpesese-

HUS TOOPOTHOCTH JIJIs IBYX YacToT 1o hopmysie AQ =AD/ D?.
Pesynbratel cBenute B Ta01. 5.14.
5.5. Conepxkanue oTyera

OTder AOMHKEH colepkaTh CTPYKTYPHYIO CXeMy HpuOopa, BEKTOPHbBIE
JMarpaMMbl 1 OCHOBHBIE PAacUETHbIE COOTHOLIEHUS; PE3YyJIbTaThl U3MEPEHUN U
pacyeToB MO BCEM MTyHKTaM paboThl, 0POPMIIEHHBIE B BUJIE TAOJIMI] IO YCTAHOB-
JEHHOHN (hopMe; KpaTKUE BBIBOJbI U aHAJIN3 [TOJIyYEHHBIX PE3YJIbTATOB.
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5.6. Pekomenayembie (popMbI TA0JIUILY

Tabnuya 5.11

CornpoTuBieHus

30

Rj, kxOM

m=10
m=20
m =30

Dl Dl ol

o? = 51= % S = %
o? = 51= % S = %
o? = 51= % S = %

Tabnuya 5.12

Emkoctu

30

Ci, nd

m =10
m =20
m =30

Ol O Ol
Il

2 = 61: % 62: %

(&)
62 = 0= %

2 = 51: %
62: %

Tabnuya 5.13

Yacrora C

ITocn./
napai.

AC AD RIG

1 k'
Cwer.
BBIKIJL.

1 xI'g
Cwmer.
BKJI.

100 I'g
Cwer.
BBIKIJL.

100 I'g
Cwmer.
BKIJI.

Tabnuya 5.14

Yacrora L

ITocm./
napat.

IIpenen

AD | R | Q | AQ

1 kI

100 I'g

HpuMeanue: He 3abvisalime yKasvleambvp 60 6CEX maéﬂuuax Hapﬂdy C YUCTIOBbIMU 3HAYEHUA-
Mu edunuubl Usmepenus gbu31/lll€CKuX 6EUYUH.

5.7. KoHTpoJbHBIE BONIPOCHI

1. IlepeunciurTe MMMHUTAHCHBIE NApaMETPbl KOMIIOHEHTOB LIENEN W NPUBEINUTE

COOTBCTCTBYIOIIHNEC SKBUBAJICHTHBLIC CXCMBI.
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[losicHuTe Ha3HAYE€HUE 3JEMEHTOB CTPYKTYPHOM CXEMBlI MU3MEpPUTENS] MMMH-
tanca E7-15.

[TosicHuTe mpuHLMT padOThl U3MepuTeNs UMMuTanca E7-15.

KakuMu mapameTpamul OLEHHMBAIOT pa30pOC 3HAYEHUUN MpU U3MEPEHHH OO0JIb-
IO MapTUU OJHOTUIHBIX 3JIEMEHTOB? [10sICHUTE CMBICT M METOJUKY OIpEJe-
JICHUS 3TUX MMapaMeTPOB.

Kak ompeznensioTcst mOrperHoCTd U3MEPEHNUsI €MKOCTH KOHJAEeHcaTopa U (ak-
TOpa MoTeph?

Kak omnpenensitoTcss NOrpemHoOCTH U3MEPEHNsT WHAYKTUBHOCTH KaTYIIKH U €€
T00pOTHOCTH?

Kak dbopmupyrorcs u u3aMepstoTcsi KBaapaTypHbIe KOMIIOHEHTHI HANPSKEHUH,
IPONOPLMOHAIBHBIX TOKY, NMPOTEKAIOIIEMY 4Yepe3 HCCIEAYEMbIHd AJIEMEHT, U
HaIpsKEHUIO HA HEM?

Kakyto posib BBIMOTHSAET QUIBTP HUKHUX YACTOT, KAKOW BUJ MMEET HaIpsiKe-
HHE Ha €ro BXOJ€ U BEIXOJe?

B yem cocTouT pazHulla pU U3MEPEHUN NTAPAaMETPOB BHICOKOOMHBIX M HU3KO-
OMHBIX O0OBEKTOB?

10. Kakue ¢pyHKIIMY BBITIOJIHSET OJI0K YIpaBIeHUs?

11. BeiBegute (opMyiy sl ONpeeseHusl MOTPEUTHOCTH KOCBEHHOTO U3MEpPEHUs

noopotHocTH KaTymku AQ mo usmepeHHomy ¢aktopy norepb D u paccunrtan-
HO MorpemHocTy ero uamepenus AD.

12. Kak 3aBHUCST TpaHUIIbl JOBEPUTEIHLHOTO HHTEPBAIA OT KOJUYECTBA W3MEPEHUN

Y TOBEPUTEIBLHON BEPOSTHOCTU?

13. 300pa3ute IKBUBAJICHTHYIO CXEMY CETHETOXJIEKTPUUYECKOTO KOHJIEHCATOpa U

O6’b$[CHI/IT€, Mo4ueMy €ro €MKOCTb 3aBHUCUT OT IIPUITOKCHHOI'O K HEMY ITOCTOAH-
HOI'O HAITPsKCHUA CMCIICHUA

o1



