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  7.1 Электромеханичекие  измерительные приборы
Задача №9
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Puc. 7.1.1

2. OnpenenuTh MOKA3aHHe EKTPOCTATHYECKONO BOJILTMETpA 1
BOJIETMETPA ¢ BEMPAMHTEIILHBIM OIHONONYNEPHOMIHIM. TpeoGpaso-
BaTelieM, TPATYMPOBAHLIM B JICHCTBYIOWIX 3HAYCHHSX CHAYCOU-
ATBHOTO HANPKCHAS, MPH TIOJAYe HA HHX HANPSKEHWS MpiMo-
yromHoit dopmsl (puc. 7.1.2) avmmutynoii Un= 10B.

N

Puc. 7.1.2

3. OnpenenwTh MOKa3aHUs aMmmepMETPa C BLINPAMUTEIBHBIM
JIBYXIIOJly[IEpHOIHBIM TIpeobpasoBaTelieM M amrepmerpa C.TQPMO‘;
JJIeKTpUYeckMM NpeobpasoBaTesieM MpH NOJa4e Ha HAX CHrHAIL
Im(1 + sinwt) ¢ ammmryoi 10 A. I'paxyupoBka Sﬁuux amnepmMeTpoB
B JICHCTBYIOIMX 3HAYCHUAX TOKA CUHYCOMIATLHON (OpMBI. .

4. Bo ckombko pa3 OymyT OTIMHYaThCA NOKa3aHWs Ba-rrM::pM
INEKTPOAMHAMUYECKOH CHUCTEMBI M MHIYKIHOHHOIO Ba‘rrMcha‘ :y’.a
W3MEPEHUM MOUIHOCTH Ha aKTHBHOM Harpyske JUbl CHIH:
Uy(1 + Sinwt)?

2 oY AMI‘}EPMC’I]) € TEPMOIIEKTPHUECKUM npeoGpaZO?ﬂW”GM’
BITIOYEHHEI B LM, 10 KOTOPOH MPOXOAMT TOK, HMEIOLIMA deM‘)Y
ONHONONADHBLIX MPAMOYFONBLHbLIX MMIYJILCOB CO CKBAKHOCTBIO 7>
MMeeT nokasanue 1A. Haiitn amiumryly Toka B uMiysisee. Onpeic”

133
TS TOKA3aHYE pgyy
A, MHTOS ek TpUecKoro &
e MTiepmeTpa,
6. Bonbtmer
. P nexr C CKOM
e POCTATMYCCKOM CrcTemm, o
HCT PIKCHUS, umeromero DoPMY r1psmor
TOTAPHEIX HMITYITcon co crpansocreng 10p g
Sl , umcer
B. Onpe/ienTh amuuryny uirymscon Onpege.
v s saume B
f " Sonmens ¢ omononyncpnomes CXCMOR Bhi-
npAMJIEHUA, MOAKIIOUEHHOTO K Tomy e VCTOHMKY. T panywporka
BRIEISIRSE B ACHEmByIomax. sHasenyn:. ranpamcrna spmyenn.
AQTBHOH GOpMEL. ¥

BRIIOYEHHOO

KITIOYEHHRI K
TOTBHEIX 010~

Nokazaume 100
T Tioka:

7. Bo ckombKo pas ommuarotcs nokasasms L
aMIEpPMETPOB C OHO- M JABYXIOTYTIEPHOIHOM CXeMoii BBINPAMIEHHS
pH PONYCKARMH Yepes HuX T0Ka i (1) = I, (0,5 + Sinat). Tpazyw-
POBKA AMIIEPMETPOB B ACHCTBYIONIMX 3HAYEHUAX CHHYCOMATHHOTO
ToKa.

8. Bo CKOMBKO pas OTIMYAIOTCH NOKA3AMHA TEPMODTERTPHHCCKo-

O 1 MHAYKUMONHOFO aMIEPMETPOR MpH NPOXOAACHHM HEpes HiX. To-
Ka mHI006pasHoi dopms:

i0)= ’Ta @< <)

9. ONpeje/MTs NoKasalHe BOABTMETPA C BEUTPAMHTCIBHBIM
JABYXIOIYNEPHOXHBIM NpeoGpasoBatenem 1 BONBTMETpa JIEKTPO/IH-
HAMUYECKOH CHCTEMBI NP MONKIOYEHWH K HHM Pa3sHONOISPHOrO
CHMMETPHHHOIO NPAMOYTONbHOrO Hanpsokehus (thna MEAHJIP) ¢
pasmaxom 20 B. paxynposka BonbTMETpoB B AecTByOmMX 3Hatc-
HHSX HANPSIKEHUS CHRYCOMIAIBHOM dopmbi.

10. OnpenenuTs noKasanis BONLTMETPA C OAHOMOTYHEPHOHBIM
BBUIPAMUTENIbHBIM 1Ipe0GPasoBaTENeM H BOABTMETPA MArHUTOMICK-
TPUUCCKOH CHCTEMbl NP [OJa4e Ha HMX BXOABI HANPIKEHHA
Un(1 + Sinet). U,=10B. Tpaiyupobka BHIIPAMHTETSHOIO BOTBT-
METPA B JIeHCTBYIOIHX 3HAYEHHAX HAIPIKCHHL cu"y“m‘“"”'z::'
opmLL, BoTMeTpa MarHHTOINEKTPHECKOM CHETEMBI B TOCTORHI
Haupumeuuw

7.2 AHanoroBbie SMEKTPOHHbIE BONETMETPL!

an u(t) wn Boex saat (puc. 7.2.1).

Curs





7.2
 Задача 1
[image: image2.jpg]e

PacuerHbic 3HaUCHUA OKPYLIATH B COOTBETCTBUM C NIPABHAGMH
METPOJIOHH 10 /IBYX 3HAKOB TOCIIE 3aMIATOH.

1. Haiitn nokasanns sobtverpa suia B3 ¢ ierekropom CK3 n
OTKPHITHIM BXOIOM MU H3MEpEHHH MM HATIPAKeHHA CHIHana u(t), cc-
i Up=10 B.

U~?B

2. Haiftu nukoBoe snavenne curnana u(t), eciiu npH W3Mepenmm
HanpAKEHMA cHIHaa BoALTMETpoM Bita B3 ¢ aetextopom CK3 u
OTKPBITLIM BXO/IOM T0Ka3anus BobTMerpa Ghumm U,=10 B.

U.=?B
3. Haiftn nokasanms BobTMeTpa Biia B3 ¢ gerextopom CB3 u
OTKPBITHIM BXOJIOM ITPH H3MEPECHHH UM HAlPSIKEHUA CHIHANA u(t), ec-

am Up,=10 B.

U~?B
4. Hafitu nMKoBoe 3Havenwe cHrHaa u(t), eciu pu H3Mepeny

Wi cHrHana BONBTMETpoM Ba B3 ¢ serexropom CB3 u

Hanpsken x

OTKPHITBIM BXOJIOM MOKa3aHUA BoAsTMETPa Gbiin Uy= 10 B-
Un=? B

: B3 ¢ nUKOBBIM JIETCKTO-

5. Haiith nokasanus BOJLTMETPA BIAA
POM 1 ZAKPHITLIM BXOZIOM NIpH HIMEPEHMH UM Hi
u(t), ecnu Up=10 B.
7B

anpsukeHns CHIHANa

AN

e curnana u(t), ccii TpH H3MEPE?
B3  MKOBHIM JIeTCKTOPOM

ero 6eum U,=10 B.

6. HaifTi IMKOBOE 3HAYCHH!
HaNIpAKSHHs CUTHANIA BOLTMETPOM BHA
W 3AKPHITBIM BXOJIOM M10Ka3aH1sA

Sl B3c
7. Haiih nokazaHus BONETMETPA BUAA
JAKPHITHIM BXOJIOM TIPH M3MEPEHIH MM HIl

JETEKTOPOM CK3¢
psiokenns curnana u(t), €6

Uy
8. Hait
AT MKoBoe snauenme curana u(t), ccu NP UIMEpeM

HANPAKEHUA CMIhana monkrmerpom Buta B3 ¢ nerexropom CK3 m
3aKPBITEIM BXOZI0M nokasarms ero Geuma U,=10 B.

Un,

9. Haifth nokasanus sosbrmerpa Brta B4 ¢ 3aKphITEIM BXOIOM
11pu M3MEPEHHHN UM Hanpsikenya curnana u(t), ecnn Uy =10 B.

U,~?B

10. Haiitn nukosoe spauenme curnana u(t), ceiiu npy Hamepe-
JfM HANPSKEHHS CUTHANA BONLTMETPOM B B4 ¢ 3aKphiThiM BXO-
oM noKazanwsi ero Geum U,~10 B.
7 B

7.3 UudpoBbie BonbTMETPbI

1. Jls uM)poBOro BOLTMETpA BPEMS-UMITYTECHOIO npeodpa-
30BAHIS OMPEEHTE HEOGXOMMYIO CKOPOCTh HADACTARM HANpSIKE-
nus TJIAH, 4To6bl NpH M3MEPEHUN MAKCHMAILHOTO HANDSKEHHS,
paBHOrO | B, OTHOCHTE/IbHAN BENMMMHA [IOPELIHOCTH HCKPETHOCTH
ne npeniutaa 0,1 %, npu GhictponeiicTann cuertuka 10 MITL Ka-
KOBO [1pH 5TOM Gy/IeT Bpems H3mepeHus?

2. JUnsi un)poBOro. BONLTMETPA BPEMS-HMITY.ILCHOTO Peodpa-
30BaHHs ONPE/IENNTh MAKCHMAlIbHOE H3MEPSEMOE HAllpsHKEHHE, eciH
MAKCHMaUTBHast eMKOCTh caeTamKa pasra 10000, GhicTpoacicTaie ero
1 MI'n, a copocts mapactanus nanpsenns TJIMH pasna 10° Blc.
OnpeniesuTs, nosyueniyio NpU STHX AQHHBIX OTHOCHTEIIbHYIO 10~
TPEIHOCTh TMCKPETHOCTH.

3. Jlisi uMppoBOrO BONIBTMETPA ¢ ABOMHBIM HHTCTPHPOBAHHEM
ONPENENTE ONOPHOE HANPSKEHUE M MAKCHMAIbHYIO EMKOCTb CHET-
'HKE, YTOGbI NPH M3MEPEHHH MAKCHMATHOTO HANDAKCHHA, PABHOT0
10 B, orhocurenban norpelHOCTs AMCKPETHOCTH HE NPEBLILIL
0.01 % npu GricrpoeiicTsun cueramka 10 MI't 1 HacToTe oMEXH

.

4. Jlns uncypoBOro BOTLTMETpa ¢ ABOHHEIM umﬂp_uiv:‘;:l:'f
Ollpe/iennTh MaKCUMAIBHOE H3MEPIEMOC umrpue";:rys;:"m M,
Mutknan evcocrs cueransa 10000, ero GHCTPORCeTRRe P C ¢

a
Ooprioe Hanpaxasme 10 B, pena mierpupoRatias SR Bo T
708Uy opaBneHMs NOMEXH © YACTOTOH CeTH .





7.3 Задача 8
[image: image3.jpg]136
IPELIHOCTE JMCKPETHOCTH PU W3Mepemum nanpskeims B 2 pasa
MEHBIIIE MAKCHMATLHOTO.

5. LIhpoBOii BOIIETMETp 4ACTOTHOTO NPEOBPAIOBAIHA UIMEPSET
nanpsokenme (1 — 10)B. Onpenenurs ananason wacToT npeoGpazosa-
HUA NIPU TIOTPEMIHOCTH JIMCKPETHOCTH He Xyske 0,1 % M MaKcHMam,-
HOM BPEMEHH H3MepeiHs |¢, yuuTHIBas, 4TO UH(POBOE HIMEPHTENh-
HOE YCTPOICTBO PaGoTaeT B PEKMME UMEPCHUA YACTOTH 38 OOPA3L0-
BBl HHTEPBAN BPEMEHH.

6. LInpoBoii BOILTMETP HacTOTHOrO NpeoGpaloBaHNs HaMepser
manpsxenne (2 — 10) B. Makcumansnas wactota npeoGpasosanus
cocrapnser 1 Kl Onpeicints MMHHMATBHYIO 9aCTOTY CHCTHEIX
MMITYJTBCOB JUIA TOTyHeHHs HOTPEIIHOCTH JIMCKPETHOCTH He xyske 0,1
%, yumTEIBas, UTO LH(POBOE WIMEPHTEILHOC YCTPOHCTRO paboTacT B
PpexuMe u3Mepenns epuojia 6e3 yepeHeHns.

7. JIns uMpoBOro BOALTMETPA BPEMs-UMITYILCHOIO Peobpa-
30BANNS ONPEAEIUTH GHICTPOACHCTRHE CHETHKA W CKOPOCTH Hapac-
ranms TJIMH, ecnn sa ppems msmeperns 10 Mc TpH usmepeniy
Upnax=10 B norpemocts ekpernocti coctasua 0,1%.

8. JUis unppoBOro BOALTMETPa ¢ JBOMHEIM HITErPHPOBAHHEM
ONPEAETHT HEOBXOMMMEIC MaPAMETPh  (MAKCHMATBHYIO CMKOCTS
cueTUMKa M OGPA3LOBOE HANPIKEHHCE), HTOBH! TIPH MIMEPEHHH Mak-
CHMATBHOTO HAMpsKenws 5 B OTHOCHTENLHAA MOTPEUIHOCTL AMC-
wperrocTn He npessimana 0,1%. Brcrponeiicame cueraina 2,0
MI 1, wactora nomexu 100 I'u.

9. Jlan WM(POBOFO BOIBTMETpA HACTOTHOTO MpeoGpasoBai
ONPEJIENMT MAKCHMATLHOE M3MEPSEMOE HANPIKEHHE M JHHAMIIC
1 M3MCPEHHH MHHUMATBHOTO BXOJIHOTO CHI

CKHMii IMANa3oH, CIH TP
wana 02 B rofydeHa OTHOCHTENBHAS NOFPEUIHOCTL JHCKPETHOCTH
0,05%. 1[udpoBoe M3MEPHTENBHOE YCTPOHCTBO paboraer B pexKUME
W3MEpeHHs HacTOThl 32 06Pa3UOBEIH HHTEpBA Bpemenn 0,5 c.
10. OnpeneauTsh OTHOCHTENBHYIO NOTPeUHOCTE JIHCKPETHOCTH
I1pw M3MepenuH nanpakerms 10 B uAGPOBHIM BOTETMETPOM BpCMS-
WMITYITLCHOTO TIpEOGpAIORgipeR, €CTH CKOPOCTE HapaCTaIILA Hanpsi-

enns TJIAH pasna 10° /c ,4acToTa reHepaTopa CHETHLIX HMITY/Ib:

coB 2 MI'ti, MacHMallbHOE H3MEPAEMOE HAMPKCHHE 20 B.
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7.4 3nexrponno-nyuesbie ocuunnorpadel

15 W HASHANSHHE KYIeH passepT-

1. Onvcars, npurmn cot
Ki OCUHIIIOTpaca.

2. Kaxinm oBpasom (opMHPYETCs CTIMPATBRAS PasRepTka B 0c-
morpace?

3. OnpeneauTs, npH KaKOM 3HAUCHAN KOdpdHUMCHTA Aenchin
ATTOHIOATOPA BXOHOIO YCTPOHCTRA KAHAIA BEPTHKAILHOTO OTKIOHe-
{1 OCLIILIOT paha NOMYHEHO HA KAHOPOBAHNOM wKae KOMDHII-

enta oTK7OHENHA 3HavenUe 0,5, €ClU Ha OTKPHITHI BXOX ocII-
.

Jtorpada MOAHO KaIMGPOBANHOE HATPAKCHHE THITA (MEAHAPY ¢ vac-

oroit 2 k', pasmaxom nanpskerms S0 MB. ITOT cHriat npi Koo(-

(pMUMEHTE JICIIEHUS aTTEHIOATOPa, PaBHOM EAHHHILE, OTKIOHAET Jyy

110 BEPTHKAIH HA 11ATH ACTCHH g

4. M306pasuTh OCUHILIONPAMMY HCCIIENYEMOTO CHHYCOMIAIBHO-
10 HANIPAKEHWs ¢ MacToToi = 250 'ty ecau Bpems HapacTans -
HEHHO M3MEHSIOEroCs HANPSKCHHA PAsBCPTKH (= 3 MC, @ BpeMs
cnaja tyg, = 2 Mc. Bo Bpems oGpatioro xona nyua JIT sanupactes

5. Mi306pasuTh OCLMILIOTpaMMY, MOYHCHHYIO Ha dkpaHe oc-
wworpada, ecim Ha Y-BXO OJACTCH HCC/ICAYEMOE CHHYCOMIAT-
Hoe HanpsvienHe ¢ nepuofom T = 2 Mc, Ha X-BXOA — JHHeHiHOE pas-
BepruBaomee nanpsokene c T, = 4 Mc, BpeMs TPAMOr0 Xoa Jyta
typ B TPU pasa Gonbie Bpemenu o6paTHOro Xoxa ayda tp. T 5o
BpeMs 0GpaTHOrO X0/1a Jlyua He 3aIHpaeTcs.

6. Mi306pasus ociiwuiorpammy, MOTydeHHyI0 Ha OKpare 0c
WALIOrpadha, con BpEMS HAPACTAHMS HANPWKEHHS PAsBCpTIH B c-
Thipe pasa Gosbiite Bpemenn ero criaza. Hecaeayembiii CHIHAT IPC
CTaRiser co6oi CHMMETPUHHOE HANPIKEHIE TpeyroLHOit opMEI ¢
wactoroii f = | I’ Yactora mwiooGpastoro mm”"”y;;"i::
PerBHOM passeprias f, = 0,4 K. Tlpw oBpaTeoM X0e Ty =2
THpaercs.

7. W306pasi
Ha akpane ocuwwiorpadl
T ero HJIT AnyX Y
pasnuuatotes B 483 P

KoTOpas AIOMKHA TIOMYSHTHA
W Y-oTKIOMOWHE M-
4aCTOTbI KOTOPHIX

Th OCLIAILIOTPAMMY,
npu nozatie Ha X-
OWI@ILHBIX CHITIAZIOB,





7.4 Задача 9
[image: image4.jpg]8. M306pasmts 0CLMILIOrpamMy, KoTopasi HoTyuHTcs Ha SKpane
ocuMIOrpaca, CenH HeCTeTyeMoe HANPAKEHME H3MEHACTE 110 3AKO-
ny U,(t) = 20Sin ot, a passeprpisaioiee Hanpskenue — 10 3aKOHY.
Upy(1) = 10Sin 20t. KoodduLmenTs! 0TIIOHEHNs JTy4a 110 BEPTHKANA W
110 FOPU3OHTAIH OAHHAKOBBL

9. M306pasuth B 0MHAKOBOM MaciuTabe KpUBBIE HCCTIENyEMOTo

CHHYCOMJANLHOTO HANPSKEHHA W HANPAKEHHs MEPUOIMUECKON M-
Heiioii pasBepTKM, ecnM na skpane ocuwuiorpaa NoyueHa cie-

Jyiomas ocuniorpamma (puc. 7.4.1):

Bo Bpems 06patHoro xona ityya IJIT e 3anupaeTcs.

O

Puc. 74.1
10. M306pasiTs, oCLIILIOrpaMMy, KOTOPasH JI0/DKHA NOAYHTECS
Ha okpane oclwLIorpada, eCI kpHBbIe uceieayemoro Uy W passep-
thiBatoutero Uy, HaNpskeHMii HMEIoT crieayioumii Bua (puc. 7.4.2):
SJIT Bo Bpems OGPATHOrO X0Aa He 3ANHPACTCA.

Ty,

Puc. 7.4.2
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11. Snexcy
POHHBIM o, a
5 ocuuorpadom Meonenyetes wmmynBCHbI

wrHan. Bepxuss uae
c PXIA Sactora nonocw nponyekanma Kaana s,

HOFO OTKIOHEHKS f, e e

10 M. Ornocktensian norpeumocts, wime-
peHmi AHTEILHOCTH hporrra wmmymica Sy = 10%.
TeABHOCTY (DPOMTA BXoMMOrD UMyLCa 1 upews 1
sorpaca.

12. D7IeKTPOHHBIM OcHMAIOrpaboM uecieRyeTen ity oy
CHFHAL TPAMOYTONBHOM (opuei. Bpews napactamms ocunorpada
1, = 0,5 MKC, OTHOCHTCIbHAA TOTPEUIHOCTE WaMeperms dpoHTa -

Onpenenmm, wm-
apacTanus ocuwn-

nystbea 8 = 10%. OnpEaenuTL BepXHIOI HacToTy NoNock: npomyc-
KAk KaHaNa BEPTHKATLHOTO OTKIOHCHHS W JUIHTENLHOCTS (porTa
BXO/IHOTO HMITYJIhCa.

13. DACKTPOHHBIM OCUMILIOrPadOM HMCCIICTYETCS MMITYIIbCHBIR
curnast. Yemy Byjer paBHa OTHOCHTE/IbHAs TOTPELTHOCTD H3MEPEHUs
JUIMTENLHOCTH (PPOHTA MMITY/IbCA, NIEXKAUEro B mpefienax Ty = 13
MKC, €CIIH BEPXHAS HacToTa MOJOCH MPONYCKAHWA KaHANA BEpTH-
KaILHOTO OTIIIOHEHMA octorpaca f, = 1 Mru?

14. Yemy s10/0KHa GHITH paBHa BEpXHAA TPAHMHHAN MOI0CA NTPO-
NycKaNMA OCLILIOTpaha NIPH HCCICAOBAHHK MPAMOYTOTBHBIX HM-
IMYJILCHBIX CHIHAIOB C BO3MOXKHO#H UIMTENBLHOCTBIO T, = 1+10 MKc,
e umTensHOCTS (porTa WMNybea Ty = 0,11, a gomycTHMas 0
IPeIHOCTL M3Mepenus ocumniorpadiom JIHTETLHOCTH (BpoHTa He
NomKkHa npesbimaTh 5%

15. DeKTpOHHbIM ocILIOrpadOM HeCTEayeTes HMIyILCHbi
curian. Msmepennas ocuuuiorpadoM JUIHTETBHOCTE (POHTA HM-
MYJIbCA Ty ooy = 1,2 MKC, BEPXHAS HACTOTA NOJIOCH! NPONYCKAHHA Ka-
Hana seprukansHoro oTKIOHeHHA £, = 1 Mru. Onpexennts ATHTE -
HOCTh (hpoHTa BXOAHOIO MMITYJIECa, YCTPAHHB CHCTEMATHHECKYIO M10-
IPeititocs 3a cuet BpeMeHH HAPACTaHA ocorpaja.

16. MisoGpasuTs OCULIOTPaMMY, LIOIYHERiyiO Ha akpahli’ oc-

cenenyemoe ciiyconabHoe Hanpbketne Uy 1

i
tntorpada, el WL U, nueior creayiomH s (pic.

pasgeprrpasoutee Hall
743).





7.5 задача 12
[image: image5.jpg]R

8. Ilpy M3aMepenmn 4acToThi CHIHala MeTOAOM KpyroBOH Pas-
BEpTKH Ha SKpaie oclLIOrpacda moTyeno crieayiommee H30OpaKe-
ne,
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OnpeIeNuTs YacTOTy HCCHIEYeMOro cHrHaa f , OAAHHOro Ha
Z-BXOR OCUMANOrpada, CCIM HACTOTa 0BPA3LIOBOro CHIHANA, (hopMH-
pyIomero KpyroByio paseeptiy, fo= 100 I,

9. ONpEACHTS, KAKHM AOIKHO GbITh BPEMA H3MEPEHHA PO~
BOrO 4aCTOTOMEpa, YTOObI MPH H3MEPEHHH YACTOT CHIHANIOB B AMana-
sore ot 1 kIt o | MI'i1, OTHOCHTEbHAS MOTPENIHOCTE AHCKPETHO-

e 8 ; He npespimana 0,01%.

10. MI3BeCTHO, UTO BpeMs H3MEPEHHS UH(BPOBOTO HaCTOTOMEpa
Time=1c.

OrnipesiesiTh MaKCHMATbHOE 3HAUECHHE OTHOCHTENLHON Norpein-
HOCTH JIMCKPETHOCTH IPH MU3MEPECHHH YaCTOTHI CHTHAIIOB B IHANas0He
010,001 si0 1 MI'u.

11. Bpems usmepenus uudposoro uactoromepa T, = 0,lc.
OnpenenuTs 3HaYeHHE M3MEPSEMOH YacTOTEI f x, NPH H3MEPCHUH KO-
TOpOil OTHOCHTENLHAS MOTPENIHOCTh AMCKPETHOCTH HE NpeBbiliana
651 0,01 %.

12. MasoBErii CABAT ABYX CHHYCOMAAIBHEIX CHTHATIOB H3MEPAIOT
¢ MoMouIBIO OcUMILIOrpada METOIOM JMHeiiHOH passepTku. Ha akpa-
He JIBYXJTy4eBOro ocumiuiorpaa MofydeHo cieayroliee n300pake-
Hue.

L

BiY
|

Puc.7.5.6

OnpexenuTs BeAMNHIY (BA30BOT0 CABHIa MCALY CHrHaiawm,

MKC
, @ MHOMKHTEb pas-
oen

ecnn koadumment passeprin Kp = 0,1
BepTkn M, = 1.

13. ®a3oBkIi CABKI JIBYX CHHYCOM/IATILHBIX CHIHAIIOB H3MEPSIOT
© NOMOIIBIO ocuiLiorpada metosom smiwmca. Ha skpane ocuuuio-
rpada nonyueno uioGpaxcenme, e A = 5 nen, B = 3 gen. Onpele-
JIMTH BEWTHHY M3MEPAEMOTO (a3oBoro CisHra.

o
14. Yacrora renepartopa cHETHBIX mnynbc;x :Tgph‘;‘;"‘::.v (?:;e.
Lt - IbCHBIM TPE0OpasoBaHACM fo 2
B e e s carwaon fasouenpe aGcomoT
o npepsimars 0,36
Has ot peunoCTs JHCKPOTHOCTH HE Gyzer mpe





7.6 Задача 5
[image: image6.jpg]Onpenennms BemHumHy (a30BOTO CABMIA MY CHTHATAMM,
xe
comt koodmuent pazneprion K, = 0,1 7, a Moxuens pas-

Beprkn M, = 1

7.6 UsmepeHue NapaMeTPOB 3MEKTPUYECKUX Lienen

1. OnpeaenuTs MHAYKTMBHOCT M 0GPOTHOCTL KATYIIKH Ha
yactore 50 kIl NPH H3MEPEHHH €€ MOCTOBBIM METOJIOM, ECIH M3-
BECTHO, 4TO GANANCHPOBKA MOCTA MPOH3BOJMTCA TIEPEMEHHBIM PEsH-
CTOPOM H NIEpEMCHHOM CMKOCTBIO, COCAMHEHHBIMH HAPAIICILHO, 1
npy Gatance MoCTa GULH 10Ty HeHbI CIICYIOUIHE Pe3yTbTaTEL:

EmkocTs 06pasiioBoro Komjiercatopa 2,54 nd.

Conporsrentie nepementioro pesucropa 10 kOM.

ConpoTHBIIEHHs PE3UCTOPOB B JIPYTHX IUIeYaX MOCTA paBHBI
1500 Om.

2. ONpeAeHTS EMKOCTH KOHACHCATOpA M TAHTEHC YA JHOIIEK-
TpHYecKiX roTeph Ha YacToTe 50 KI'LL IPH HIMEPCHHH €€ MOCTOBBIM
METOOM, €C/H W3BECTHO, MTO GANAHCHPOBKA MOCTA NPOM3BOJMTCA
O6Pa3iOBbIMH NIEPEMEHHBIM PE3HCTOPOM M IEPEMEHHOM EMKOCTBIO,
COE/IMHEHHBIMH lapaJlIeNIbHO, a Npy Ganance MocTa GbuIA nonywc!;l
CIe/lyloUHe PesyIBTATEL: eMKOCTH OGPA3IOBOTO KOH/EHCATOpd 4, s
H®, conpoTHBICHHE TepeMennoro pesuetopa 250 KOM. ConpoTH!
JICHHS Pe3UCTOPOB B APYrHX Muiedax pashbi 150 KOM.
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3 Onpeneinem, emocrs, konencatopa, wameperyio pesoanc-
HEIM METOIOM criocofom sametienis, €civ U H3MEPCHUH TOMTyHC-
HBI CHICAYIONE pesymyrars:

CMKOCTE 06pasionoro komjeHcaTopa NpH pesoHance o MOA-
KIHOUCHUS M3Mepsemoro Kkowencatopa coctaswna 270 nd, mocne
HOAKIIOUEHUS — 360 11,

4. OmpesenuTs mykTHBHOCTE KATyUIKH, W3MEPEHHYIO pe3o-
HAaHCHBIM CIIOCOGOM pu BiutiouEHHH €€ B NOCICAOBATEbHBIH KOG~
GarelTbHBIA KOHTYD, ecii npu HACTPOMKE KOHTYPA B PEIOHANC Ha pas-
JIMUMHBIX 9ACTOTAX GhiTH [0JTyMEHb! PE3YNLTATHL:

pesoHaHcHas uactora 1,5 MI'u, IMI'n;

eMKOCTB IpH pesonance 110 nd, 255 nd.

B pelicHuH YUecTh BIMSHHE COBCTBEHHON EMKOCTH KaTYIIKH

5. WaMeperiie CONPOTHBICHNS PE3UCTOPA TIPOBEAEHO KOCBCH-
HEIM METOOM TpH BKJIOHCHHH BOTLTMETPA MAPAIIENEHO PESHCTOPY.
B pesyJIbTaTe W3MepeHHii oyueHo:

IOKazakHe BONLTMETPA 1,5B;

TOKa3aKKe amnepmeTpa 150 MA.

TIp H3MEPEHHH HCTIOTB30BATHCE, TIPHOOPBI: BOALTMETP C BHYT-
PENHUM conpoTHBIICHHEM | KOM, aMIIEpMETp ¢ BHYTPCHHUM COMpo-
THBICHHEM 1 Om.

ONpPEZENHTS ¢ TOMHOCTBIO AECATHHHOIO 3HAKa SHAEIHE COMpo-
THBIICHHS.

6. Tpn M3MepeHHU KOCBEHHEIM METOIOM CONpOTHEIEHMS pesn-
CTOpa NoJTy\eHo: NokasaHke BobT™eTpa 15 B, nokasanue amnepvier-
pa ISMA. Tlpu usmepennn MCnoL30BAHCY PHGOPH: BOBTMETP ¢
BHYTPCHHUM CONpoTHBIEHHEM | KOM, aMIIEPMETp ¢ BHYTPECHHHM CO-
Tpotuiientem 11 OM. OMpEeNuTS ¢ TOYHOCTBIO 0 €MHHIEL 3Ha-
HCHHE CONPOTMBIEHHS NIPH JIBYX METOAAX MOAKIIOUEHHS BOILTMETpa:
TapajUIeNibHO PE3HCTOPY M MAPALIENLHO AMICPMETPY C PE3HCTOPOM.

7. OnpefenuTh MAKCHMATTEHOE SHANCHHE H3MEPSEMOH eMKOCTH
© MCTIONB30BAHMEM B LMQPOBOM METOME AMEPHOMHHECKOTO paspsia
KOHJEHCATOpa Hepes aKTHBHOE COMPOTHRICHHE, CCTH HIBCCTHBI Clle-
Ayiolye napameTpbl H3MepHTeIs:

(OGpasioBoe CONPOTHRIIERHE pesHcTopa B temy paspsuia 100 Owm.

MakcamaibHas eMKoCTS cueraka 10°.

YacroTa renepaTopa cHETHEIX umitystbcos 1MI'.
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8. OnpeAC/NTS MAKCHMUILHOC 3HAUCHHE WIMEPICMOTO COlpo-
THBJICHHS PE3HCTOPA C HCTIONL3OBANHEM B LMPOBOM MCTOME arc-
PHOZMHECKOTO paspsia KOIJCHCATOPA HEPE3 aKTHBHOE COMPOTHRIIC-
Hie, €CTH HIBCCTIBI CICIYIONUNE TAPAMETPH HIMEPHTEI:

eMKOCTB 0GPA3LOBOrO KoMCHCATOpa 10 n;

MaKCHMAIbHAs CMKOCTE CHETUHKA 10

4ACTOTA TEHEPATOPA CUETHBIX MMIYJIhcos 10 MIn,

9. OnpesennTs EMKOCTH KOHACHCATOPA [IPH HIMCPEHMH ce me-

TOZOM BOJILTMETPA-aMIICPMETPA, CCIlH HIBECTHO!
uacToTa chrnana 50 I'y;
HoKasaiHe BONLTMETpA 11,7 B;
HoKazaRKe amIepMeTpa 025 A.
10. OnpeAenHTy MHAYKTHBHOCTS KaTYHIKH MM M3MEpEHMH ce
KOCBEHHBIM METOOM BOJTBTMCTPA-aMITCPMETPa, CCII HIBECTHO:

sacToTa curHana 50 Fig;
noKa3aHKe BOTLTMETPA 10B;
noKazaHHe amMnepMeTpa 53 MA.

7.7 UsmepeHune MOLHOCTU

1. Ha TepmooieKTpHHCekuii BATTMETp MOaH CHIHAT MMITYJThc-
HOI NT0CIIE/IOBATELHOCTH CO CKBAKHOCTHIO SO0 M MIHOBEHHOM MOMI-
HocTsio 1,5 kBr. Haift noxasanme npuGopa B aGComoTHEIX 1 oTHO-

CHTEJIbHBIX €IHHULIAX.
2. B KoHIE 75-OMHOM JMHHM NIEPEAAYH /UTS M3MEPEHHS MOIIHO-

CTH TI0CTaBJICHA COIJIACOBAHHAA HATPY3Ka, AB/IAIOMIANCA HIMEPHTEIIEM
momHocTH. K jecaToii 4acTi Harpy3kn NOAKIIOHEH BOILTMETP AeH-
cTBytomiero 3uauehus. Onpee/Th MoKa3aHUE BOJILTMETPA, €CIIH Ha
narpysxe nanaet mouHocTs SABBT.

3. Mouoctt BY-curnana, norjouaemas CorjiacoBaHHoi Ha-
TPY3KOH, H3MEpAETCA ¢ NOMOLIBIO BOJILTMETpa. CHrHal npe}.lc‘rﬂflmﬂ
c06oii pamoumITyIIBC CO CIE/YIOUAMH N1apaMeTpaMu: by = 107" cek;
T= 10" cek. Onpeie/uTh CPeAHION0 B HMITYJTHCHYI0 MOLIHOCTE cHr-
HAJI4, NOIJIOUAEMOr0 HArPY3KOH, €C/TH TI0Ka3aHHe BONBLTMETPA T'"E‘:
B3, rpaynposanmoro B jelicrByfommx 3HaducHHAX, paBHO 100 B.
BonHosoe CONPOTHBIICHHE MMM Nepeaaun 50 Om.
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400 Ty HOIHONEH K HArPY3Ke, 1pCi-
o cocpnenme peaucropa 100 Om 1
K ojpiofi ICCATON MACTH CONPOTHR-
‘ & sl e
SIEHMA 10K Ouer ap Ty Ubi BOTBTMETP, HOKA «:l»!luu:lull::zll‘ H-lm'.;,
ONPEENHTY axcrmppyto, peaKTBHYIO W KACYUIYIOCH MOUIIOCT, ¢
Hala, NAIAIoNLY10 B Harpy3Ke- )

5. Curnan ¢ wacroroii 50 11l NOAKMOUEH K HAPY3KE, NPC/ICTaB-
JIOMIER COGOl rocHEOBATENLHOE COCIMHEHHC JIPOCCENA, ¢ HILYK-
TUBHOCTBIO 91,9 mMI'H 1 aKTMBHOIO CONPOTUBICHUA PEIUCTOPA, paB-
Horo 50 OM, napamieiio KOTOPOMY TOCOCIMHER BOMKTMETD Jicii-

tomero 3nauenma. Ioxasanne Bosntverpa 220 B. Onpesenri,
crByony ;

AKTUBHYIO, PEAKTUBHYIO ¥ TIOJIHYIO MOMIHOCTE CHIHAIIA, [10KTI0YCH-
HOTO K HArPy3Ke. AKTHBHbIM CONPOTHBIICHHEM JPOCCCIA IpEHEGpes,

6. Ha TepMOSIIEKTpHYCCKHI BATTMETp NOMaHA TOCHCHORATE -
HOCTH PAIMOMMITYJILCOB €O CKBakHOCTEIO 100. [okazanme rarverpa
9,6 ABBT. ONPEIUT MIHOBEHHYIO MOLLIOCTS CHIHANA B UMITY ihcc.
Otser JaTh B aGCOMOTHBIX CAMHMUIAX MOLTHOCTH

7. OnpenesuTs, NoKa3aHME HICKTPOIMHAMHYECKOTO BaTTHCIpa,
CCIIM SHAUCHNE TIOHOM MOLLHOCTH, ANAIONIEH B HArPy3Ke, COCTaRIA-
1250 B-A, (pasoBeiii CHBUT MeALy TOKOM 1 HANPAIKEHHEM COCTAR-
er45°,

8. Onpenenuts 3nauenne noHo
Tpy3Kke, NpejcTaBsiomei coboil Mocie0BaTeILHOE COCAMHEHHAC pe-
3ucTopa R=600 Om u konnencatopa C= 1,0 mk®. Yactora curnaia
400 I'u, noxasanue aiiextpoauammuucckoro sarrerpa 20 46BT

9. Onpenenuts nokazanue BOMLTMETpA ACHCTBYIOLIErO IHatc-
HHA, OMICTIONEHHOTO K %0 9ACTH CONPOTHBJICHHA HAIPY3KH, PaB

HOro 600 OM, 3aLIYHTHPOBAHHOIO KOHIEHCATOPOM ¢ eMKOCTLIO 82 e,

e 15
€CIM MONHas MOWHOCTh, najalouas B Harpyike, cocrawiier |.
KkB-A.

MOUIHOCTH, Najafoueii B Ha-

el Wi BATTMETPOM
10. Onpeaenuts 3HaueHHe MOLIHOCTH, HIMEPEHHO! : ,m’w
© KBaZipaTHUHBIM MPeOBPA3OBATEICM, €CAH HOMHAA MOUIHOCTS, F1s
coeanne escTopa
JeHHaA B marpyske W3 MOC/CHOBATENBHOO COCIMICIILA T’MR ,A)
47 mn, pasra 12 kB
150 Om u gpoccens ¢ MHAYKTHBHOCTLIO g
Yacrora u.‘-::;?m 1000 I't. AKTHBHOE COTIPOTHBICHHE JPOCCEIS P
ac

HO 15 Om.
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1 KOM, coNpOTHRICHHE LENICH BATTMETpa: MOCHCAOBATETBHOM 0.1
103 1500 Om

9. ONPCCIHTE OTHOCHTEILHYIO NIOTPEMIHOCTE H3-3a HeyHeTa 1o-
TCpl, MOUIHOCTH B BOJIETMETPE € CONPOTHBICHHEM 3 KOM, IpH ime.
PEHMH 10TEP) B CEPICHAKE JPOCCEIA COITACHO eXeme (puc. 7.8 4),
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Owm, napas

(W) —+ h
A 3
v) f)

Puc. 7.8.4

Hokasanus npuGopon: ammepmer 1,0 A, Bonrmerpa — 150 B,
BarTverpa — 54,2 Br. Conporumienue o6motkn apoceess 0,5 Owm,
conpoTHRIeHHe MoCiEoBaTEbHOM Hemn Barvetpa 0,1 Ow, napan-
JeNLROI L BaTTMeTpa 1,5 KOM
10. JUns wsMepenus MaruuTHoi MIIYKUMH HOCTOSHHOIO Mar-
HUTHOTO NOJA MCNONB3yeTCs BeGepmeTp. Kakylo nocrosmiyio aok-
Ha MMCTh M3MCDHTEIbHAS KATYIIKA, €CIM NOCTOMHMAA BeGepMeTpa
10™ B6/aen, mkana conepact 100 xeneimii, a manason nimepse-
MBIX 3HAUCHH# MATHMTHOH WHJYKIUH 10JDKeH cocTapnaTs 0 —S Ti?

11. TIpHBECTH CTPYKTYpHBIE CXEMBI H ONHCATE NPHHUMITE PaGo-
Thi TEC/IAMETPOB ¢ TATLBAHOMATHHTHBIMH NTpeobpasoparensni. [pi-
BECTH HEOGXOMMBIE JUIS 9TOTO MATEMATHHECKHE COOTHOUIEHHS 1
9MOPHI HANPRKEHHI B OTAENBHAIX GJI0KaXx MPHGOPa. ONHCATH A0CTO-
MHCTBA, HCAOCTATKH, 0GIACTH IPUMEHCHHS IIPHGOPOB.

12 Tlpusecty cTpyKTypiiyIo cXeMy W omicaTh NpUHIUMIT paGoTs!
TeclaMeTpa ¢ (eppoMOLyIAUHOHHBIM NpeoGpasosatenem. TTpuecTH,
€L HEoGXOANMO, COOTBETCTBYIOIME MaTEMaTHUECKHE COOTHOLIC-
HHS M SMIOPBI HANsKEHMA, NOSCHsIoLHe paGoTy npubopa. Omucarh
JIOCTOMHCTBA, HEAOCTATKH, OGNACTH MPUMCHEHWs TAKMX NPUGOPOB.
VKasaTh BOIMOKHbIE PHINHBI BOIHUKHOBEHHA TIOFPELIHOCTCH HINC-
petiii,

13. Tlpusectu crpyKTypiyio cxewy # orwcaTs npaHIMT pasoTs!
TeCHaMeTpa ¢ mpeoGpasosateNiem HA OCHOBE AJEPHOTO MariMTHOrO
pesonanca (AMPI). Tpupccry, eciu HEOGXOIHMO, COOTBETCTEYI™
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. gct
soREHMi, 110
e MaTeMaTHYecKkue COOTHOUIEHHA W IMOPb! “av:‘xpm]l\u.l”ln(“ e
croMHCTBA 0
we padoty 1 . Onmcarh JOCTOR! o
e o poore VkasaTh BOIMOKIbIE TIPHIMHEL

J1aCTH NPHMEHEHNA TakuX NPUOOPOB-

-petHoCTEli H3MEpEHH.
3IKHOBCHHA TOTpenHoCTe! ! o oL
B e e tons a6 MATHITTHOMO TIONA IPOHSBORUTCA BEGCp!

o 3 .
oot o0 10 UL
CTb nons, €N IpH YR :

13, Onpee oG I O MAMEpHTCILIION KaTy-
MATHTHOTO TOT, GG IPH BLAOSS B0 o ormnacs wa 30 aee-
Yot ¢ apicitom BHTKOR 30 CTpETKa PHGOpa OTK o,
"l TocToannas bGEpMETPA TIO MATHMTHOMY IOTOKY pabi:
20- 107 B6/nen.

16. [IpHBCCTH CTPYKTYPHYIO CXCMY W OIIHCATE "
OCHHLIOTPAHIECKOTO HAMCPHTEIH AMHAMHIECKHX XapaKTCpHCTHK
MATHHTHBX MATCPHATIOB.

Onpenenus, MacurTaHnie Koddduin
yms sanvienmoc B = £ (H) na oxpane ocuwinorpada (B = m,, U,,
H = m,rU,, rae U, 1 U, — nanpsoxenus, nojasaembie ma sxont ¥ u X
ocumorpada cooTRETCTRENHO). M3RECTHO, HTO WIMEPHTEbHAs Ka-
Tyuika umeer 20 BUTKOB ¢ MUIOM@ABIO BUTKa | cM’, TapaMeTphi -
Terpupyiomeii R; —uem: = 1 kOm, C = | MK, neprusnas karyuika
COEpARHT 50 BUTKOB CO cpe/eH IO BUTKA KaTyIkH | = 3,6 oM,
CONPOTHRIIEHHE PEIUCTOPA, C KOTOPOTO CHUMACTCA HAIPAKCHHE, 110-
Aagaemoe a X-Bxoj1 octiorpacda, pasHo 1 kOm

17. Onpexennte penmuniry JIC Xoiia, BosHMKaIOUyIO NpH
W3MepeHin marnuTHOM wHAykiwn B = 1 T, com Tomumma npeoGpa-
sosatens Xomna 0,01 MM; NOCTOHHEIA TOK NpomycKaembiii wepes
npeoSpasosatens I pasert SO MA, a noctosmnan Xoia ans marepia-

3
12 npeoGpasosarens pasta 10~ A"‘ S
3

18. Onpeae/Ts IMATAIOH BOIMOXHBIX 3HauCHWH M3MEPICMOF
MarHUTHOM WHAYKIMH NOCTORHHOTO MArHUTHOTO NOJIS, eC B Teca-
Merpe ¢ mpeolpasoRaTeeN Xomta HenlomayeTCA BOABTETD ¢ Mpo-
Aenow wswepenns 10 B, a wepes npeoGpasosarens Xowna rommgmont

TOCTOAHHOTO

[N paGoTEL

{ThI Mp M M, H30Gp@Ke-
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0,01 v mponycxaeTes mocTosmHk Tk 100 MA. TlocTosmmas Xormia
3
"
pagia 10
4-c
19. OncaTs, MMM PaGOTH! M3MEPHTENeH MHAMMYCCKHY Xa-
PAKTEPHCTHK MATHHTHbIX MATCPHAIIOB, OCHOBAHHEIX Ha TApaMeTpHie-

cKom MeToze H3vepers. TIpHRECTH HECKOMbKO BApAITOR MOCTOR
1% HIMEPEIIS TAPAMETPOR UMCPHTCTLITBIX KATYIIEK ¢ CopiewHu.
KOM M3 HCCTIE/lyEMOTO MaTepHaa. 3aIicaTh YCIOBHS HX paBHOBecHs,
ONPEJIENHTE SHAYEHMS TAPAMETPOR WIMEPSEMON KATYIIKH Hepes ria.
PaMeTphi OGPASIOBLIX IMeMeRTOR MocTa. OTMETHTS AOCTOMHCTBa,
HEIOCTATKH METOJA, YKa3aTh MPHUHHbI BOSHHKHOBEHMS MOTpelHo.
cTeii HaMepeHus.

20. OnpexenTs wyBeTRHTEMBHOCTS 110 TOKY S, (Ey=S; - I) ram,-
BAHOMATHHTHOTO NPEOOPA3ORATENs, CCIM TONUHHA TIONYNPOROHH-
KOBOJi IIacTHHKH npeoGpasosatens h = 0,02 MM, nocTosRas Xoma

ans marepuana mpeobpasosatens R . MaruuTHAs

HHYKLHS OCTORHHOTO MarHHTHOro noa B = 1 T,

7.9 V3amepeHune HE3NEKTPUYECKMX BENUYUH

CoCTaBHTE CTPYKTYPHYIO CXEMy aHATOTOBOTO MilH LM(POBOO
SMEKTPHYECKOTO MPHOOPA /L5 HIMEPEHHS HEONEKTPHYECKOH (usHie-
CKOW BETMHUHEI yKkazaHHOM B Tabimile 7.2, ¢ HCTIONb30BAHUEM TAKKE
YKA38HHOIO B TaGIHIIC THITA M3MEDHTEITLHOTO IIpE0BpasoBaTelt.

Onucath, NpENoNOKUTENLHYIO KOHCTPYKUMIO JIaT4HKE, €ro
MpUHUKN JciicTBHS M paGoTy npuGopa B LeIoM, B Cilysae HeoOX0H-
MOCTH NPHBECTH SITIOPhI HANPAKEHHIA M MATEMATHHECKHE COOTHOLIE-
HUA, nOFCHAIOMYE oncarive. [lepeduciuTs MPUIHHE! BOSHHKHOBS-
HUS NIOrPENIHOCTE  M3MepeHus, BOSMOKHBIE MEphI 110 MX YMEHbIIE
HHIO.
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TaGmiua 7.
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