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3neKTPOHHo-cqeTHbll! 'ISCTOTOMep ( 3C"I) srnmieTC!I UHlppOBblM II3MepHTenbHblM np1I60-

poM, npeJlH83!1S'leHHblM Jln!I II3MepeHII!I ycpeJlHeHHOl! Ha l!eKOTOpOM IIHTepaane BpeMeHH 

qacTOTbl aneKTpH'leCKIIX CHrHanoB. PesynbTaT H3MepeHH!I, HHJllIUIIpyeMhll! HS BblXOJle npa

oopa a UIIcppoaol! cpopMe, paaeH 

1+tit 
N = f f(t}dt, 

rJle I( t) - MrHoBeHHOe 3Ha'l0HII0 qacTOTbl B KS>KJlbll! MOMeHT Bp0M0HII, 

tit Bp0M!I H3M0p0HH!I. 

EcnH 38 apeM!I H3MepeHHH 'ISCTOT~ He H3M0H!leTCH f( t')= (
0 

= Const , , TO 

N = f tit • 
0 

CneJlOBSTenbHO, nplI tit = 1 CeK pesynbTST H3MepeHIIH N 'IHCneHHCf paBeH 'ISCTOTe 

CIIrHana B repuax. B oomeM cnyqae ti t 

TorJ:ta N = K f 
0 

MO>KeT HM0Tb mooyro 38JlSHHYIO BenH'IHHY K H 

3neKTPOHHO-C'leTHble 'ISCTOTOMepbl HM0IOT cymeCTB0HHO ny'IWHe xapSKT0pHCTHKII, qeM. 

WIIpOKO Hcnonb3yeMbl0 peaoHSHCHbl0 II reTepOJlHHHble BOnHoMepbl. K JlOCTOHHCTBSM STHX 

npnoopOB cneJ:tyeT OTHeCTH HCKnIO'IHTenbHO BblCOKylO TO'IHOCTb H3MepeHHl! 'ISCTOTbl, UHcppo

Byro cpopMy HHJlHKSUHH pesynbTSTOB, SBTOMSTII3M H, KSK cneJlCTBIIe, OblCTpOTY 113MepeHlll!, 

B03MO>KHOCTb 8BTOMSTII'l0CKOl! perHCTpaUIIII pesynbTSTOB II3MepeHIIl! IInlI IIX HenocpeJlCTBea

Horo BBOJlS B nepcpop1Ipyrow1Ie Y~Tpol!CTBS UIIcppOBhlX Bbl'IIICnHTenbHblX ·MSWIIH •. 

8 naoopSTOpHII !IJlepHblX npooneM 3C"! IICnonh3YIOTCH Jln!I H3MepeHHH '18CT0Thl SBTO

JllIHHoro Jl0TeKTopa HJlepaoro MarHIITHOro pesoHaHCa B JlST'IIIKax HJl0pHblX MarHIITOMeTpOB. 

Ll1IanaaoH 'laCTOT IICnOnb3yeMblX B STHX np1I6opax I -100 Mru. ·npOMbIWneHHOCTblO B Ha

CTO!II.Uee apeMH BblflYCKaeTC!I 3C"I THna "13-4 ' IIMeiOIUIIl! JllISnasoH H3Mep11eMblX qacTOT 

100 Kru- 100 Mru. 0JlHaKO· STOT np1I6op oonaJ:taeT BC0MII nepe'IHCneHHhlMII Bb!We -nono>KH

TenbHblMII Ka'leCTBSMII TOnbKO B JlHanasoHe qacTOT 100 Kru -10 Mru. Ha oonee BblCOKIIX 

'ISCTOTSX HeOOXOJllIMO nplI Ka>KJlOM H3MepeHIIH, KpOMe BblOOpa paooqero Jl1Ianaa0Ha, Ha

CTpaHBaTb BXOJlHble, onOKH npHOOpa. 3TO 3Ha'IHTenbHO yc;no>KH!leT paooTy C 'ISCTOMepoM. 

8 naoopaTopHII !IJlepHblX npoon~M paspaooTaH HOBbIJ! sneKTpOHHO-.C'leTHb!l! qacTOTO

Mep, n1IWeHHb1l! SToro HeJlOCT.STKa. BnoK-cxeMa np1I6opa noKaaaHa aa pnc. 1. Llnsi coKpa

meHH!I apeMearr paspaooTKH II 1Isr0Toaneanii npaoopa BHeM ohmH ncnonb3oBaHbI HeKoTophie 

onoKII OilblTHOro 'ISCTOTOMepa THna "13.-1. Ha onoK-cxeMe OHH OTMe'leHbl 3Be3JlO'IKSMII. 

Beeb JlH8Il830H II3Mep11eMblX npnoopOM qacTOT p8301IT Ha 6 IlOJlJlHSnaaoHoB: 

100 Kru - 20 Mru, 30-50 Mru, 50 -70 Mru, 60- 80 Mru; 70- 90 Mru II 80- 100 Mru. 
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Ha nepBOM .1:u1anaaone sxoanoll c11rHan nocne yc11neH11ll II cpopM11poBaH11S1 nocTynaeT ueno- · 

cpeacTBeHHO ita nepec'leTHyro cxeMy np116opa, Ha ocTanbHblX a11anaa~Hax OH npeaaapnTenb

HO npeo6paayeTCll no 'lBCTOTe. 

C11rHan, nocTynarom11ll Ha sxoa 3CY, yc11n11saeTCll w11poKononocHbIM yc11n11TeneM c 

P'.'1cnpeaeneHHlllMII napaMeTpaMII (cM, pllC, 2) LlO B9Il11'111Hbl, Heo6xo.n11Mol1 an.11 HOpM8IlbHOll 

pa6oTbl i:Ipeo6pa30B8T9Illl, viMneaaHc ceTO'lHOll H 8HOLlHOl! IlllHIIII OLlllH8K0B II paBeH 300 OM. 

Koacpcp11u11eHT yc11neH11H yc11n11Tenll peryn11pyeTCll 113M9H9Hll9M CM9lll9HHll HS ynpaBill!IOlllHX 

C9TKax naMn nepsoro K8<'K8Ll8, Yp0B9Hb CllrHana Ha BbIXOLle yc11n11T8Illl KOHTpon11pyeTCll 

LlHOLlHbIM BOilbTM9TpoM. nonoca nponyCK8HHll yc11n11Tenll 110 Mru. 

llanee CHrHan nOCTynaeT Ha O.OHOC9TO'IHblll npeo6pa30BaTenb 'laCTOTbI, Bblll0IlH9HHblll 

Ha naMne 6)K9n, npeo6pa30BaTenb BM9CTe ·C llOilOCOBbIM yCIIIlllTeneM HM99T nonocy npo

nycKaHllll OT 10 Kru ao 22 Mru. Cno>KHal! cxeMa KoppeKu1111 nonocosoro yc11n11Tenll o6ecne

'IHBaeT p93KHll aasan qacTOTHOl! xapaKT9p11CTIIKII B o6naCTII BbIClllllX qacT•:)T, Ha Hll3lllllX 

II cpellHIIX 'laCTOTax B Bb!XOLlHOM KaCKaae nonocosoro yc11n11Tenl1 npOIICXOLlHT orp8HH'l9Hll9 

CIIHYCOIILlbI, 'ITO o6ner'laeT cpOpM11posaH11e CTaHaapTHbIX HMnynbCOB Manoll LlllllT9IlbHOCTII, 

reTepoaHHHbill CllrHan Ha npeo6pa30BaTenb nocTynaeT C YMHO:>KIIT9llll '18CTOTbl KBapue

Boro renepaTopa C nepeMeHHblM K03qJ•.pHUll9HTOM YMHO:>K9Hllll, KsapueBbill reHepaTOp Ha 

100 Kru C T9pMOCTaTHpOBaHHblM KBapueM H YMHO:>KIIT9llb HS 100 (ao 10 Mru) 11cnonbay10T

Cll OT 1.{3-1. reTepOLlHHHblll CHrHan C qacTOTOll 10 Mru nocTynaeT Ha LlBYXKaCKallHblll YMHo

}KIIT9llb C K03cpq:JIIUll9HTOM 
0

yMHO>K8Hllll 3, 5, 6, 7 H 8, Bblll0llH9HHblll Ha naMnax 6)K5n II 

6K4n co CM9HHbIMII peaoHaHCHb!MH KOHTypaMH B aHoaax. COOTB9TCTB9HHO C BbIXOLla yMHO

>KIIT9llll HS CM9CIIT9llb nocTynaeT reTepo.OHHHbill CHrnan C 'laCTOTOll 30, 50, 60, 70 II 80 Mru. 

C Bb1xoaa nonocosoro yc11nnTenS1 npeo6paaosaTenll qacTOTbI c11rHan noaaeTCll Ha cpop-

MHpOBaTenb aanycKaIO!llllX IIMnynbCOB Llllll nep!'IOH 6bICTpoil: LlBOH'IHOll ll'l9l!KII, IIM9IO!ll9ll 

BpeMH nepeKlll0'19HHSI He 6onee 50 HCeK. <t>opMllpOBBHHe 3aKnroqaeTCSI B nocneaoBaTenbHOM. 

nony'leHIIH npSIMoyrom,HI,IX HMnynbCOB C KpyTblMII cppOHTBMII, a11cpcpepeHUllpOB BHIIII II yc11ne

HIIH KOpOTKIIX IIMnynbCOB LlO B9llll'111Hbl, Heo6XOLlHMOl! LlllS! 38.ny¼Ka LlBOll'IHOrO C'l9T'l11Ka, 

npS!MoyrOllbHbl9 HMllYilbCbl cpOpM11pyIOTCSI npH noMOlllll llBMllbl Tllna TPn, aHOLlHO-C9TO'IHaSI 

xapaKT9pHC'l'HKB KOTOpoll HM99T xapaKTepHbill BHLl llPl!MOyronbHOl! neTnll rHCTepe311ca, viM

nynbCbl MBnoll LlllHT9llbHOCTII cpOpMIIPYIOTCSI Ha naMne 6CJ5n, y KOTOpOll aHOLlHOll Harpya

KOl! cny>KIIT napannenbHblll pe3oHaHCHblll KOHTyp, aa!llyHTIIPOBaHHbill. conpoTIIBll9HlleM, M9Hb

lllHM KpHT11'19CKOro. 

EbICTpoael!CTByromaSI LlBOll'IHaSI nepeC'l9THaSI gqel!Ka BbinOnHeHa Ha Il8Mll8X Tllna 

635n. IIM9IOlllllX. BblCOKYIO ao6poTHOCTb, 3anycK Tpllrrepa ocymeCTBllS19,TCll no C9TKe 

oTKpbIToll naMnbI qepea a11oab1 Tnna lll4. BbIXOLlHbie cnrHanbl cH11Ma10TCll c KoppeKT11py10-

mell KaTyWKII BHOLlHOl! Harpy3KH OLlHOl! 113 naMn Tpllrrepa II nocTynaroT HS cpopM11pOB8T9llb 

IIMllYllbCOB aanycKa 6bICTpoaellcTBYIO!ll9ro aen11Tenll Ha 16. <PopM11p0B8H11e CBOLlllTCSI K CTa". 
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6HnH38UHH SMnnHTy.!lbl HMnynbCOB BO BCE!M ,!lHana3011e HX qaCTOT cne.noBaHHSI. J..1MnynbCbl 

c·Ta11.napTH3y10TCS1. KBCKa.!lOM Ha naMne TPn H 3aTeM ycHnHBalOTCSI naMnol! 6Ci5TT, 11arpy

meH11ol! Ha cornacoBaHHbil! oTpe3oK Ka6ensi PK 150, coe.nn11S110IUero 6noKH qacToToMepa. 

TTpHHUHnHanbHaSI cxeMa .nenHTensi Ha 16 noKa3aHa 11a pnc. 3. LlennTenb BbmonneH 

B BH.!le qeTbipex TpnrrepoB Ha naMnax Tnna 6H6TT. TTepBbil! H BTopol! Tpnrrepbl pa3.nene11b1 

6yqiepHblM ycHm!TenbHblM KaCKa.noM 11a naMne 6)1< 1n. 

TTpo.n11¢cpepeHunpoBa1111h1e HMnynhCbl. c Bhixo.na 'leTBepToro Tp11rrepa nocTynalOT 11a 

ynpaBnstlOIUYIO ceTKy ceneKTopa, Bbmon11eH11oro 11a naMne 6)1<2TT. 0TKpbmaeTCSI ceneKTop 

HMnynbCaMII, no.naBaeMblMH Ha neHTO.!lHYIO ceTKY C OK0118'1HOro yc11n11Tensi cxeMbl cpopM11-

poBaHHSI .!lilllT8IlbHOCTH CTaH.napTHblX BpeMeHHblX HHTepaanoB t,. t . EnoK ynpaBneHHSI pa6o

Tol! np116opa (GnoK aBTOMaTHK11l II cxe~rn cpopM11poaaHHS1 BpeMeHHbIX HHTepBanoa 0,0032ceK; 

0,032 ceK; 0,32 ceK;' 3,2 CeK II 32 ceK COCTOSIT B· OCHOBHOM 113 HeCKOilbKO H3MeHeHHblX 

3neM0HTOB. 11cnonb3yeMblX B 'IBCTOTOMepe "13-1. 

TTa'IKII HMnynbCOB, nponyIUeHHblX ce.'leKTOpOM, nocTynalOT Ha C'l8T'IHK 'IBCTOTOM0pa, 

COCTOSIIUHl! H3 ceMH HH.!lHUHpyeMb!X nepecqeTHblX .neKa.n. MaKCHManbHaSI CKOpOCTb C'leTa 

nepBol! .neKa.!lbl I Mru, a OCTBilbHblX weCTII - 100 Kru. illeCTb nocne.nHHX .neKa.n yHHcpH

UHpOBBHbl, B onl!CbJBaeMOM npH6ope HCnonb30BaH 6noK C'leTHblX .!leKa.n OT 'IBCTOTOMepa 

"13-1, HO K Ka:>K.nol! .neKa.ne .no6aBneHa HOBBS! CIICTeMa HH.!lHKBUHH Ha uucppOBblX ra3opa3-

pS1.!lHblX naMnax T11na G'RlOG (cM, p11c. 4), CnrHan, ynpaBnstlOIUHJI BKillO'leHneM umppbl B 

ra3opa3pSl.!lHOl! naMne, CHl!MaeTcsi c conpoT11BneHusi, nocne.noBaTenbHoro c HH.!lHKaUHOHHOl! 

HeOHOBOl! naMnO'IKOl! C'IE!THblX .!l0Ka.n. 3a:>K11raHH8 HYMHOl! Ul!Cppb! npoHCXO.!lHT nyTeM 3BMbl

KaHHSI cooTBeTCTBylOIUero KaTo.na naMnbI Ha 3eMnlO nocpe.ncTBOM pene T11na PCM-2. Yn

paBnstJOTCSI 3TH pene .nayxKacKa.!lHblMH ycHnllT0nSIMH Ha nonynpOBO.!lHHKOBblX Tp110.nax 

TTl6A H TT25 (cM, pHc. 5), 

B pe)KHMe pa30Boro nyqKa 'IBCTOTOMepa pe3ynbTBTbl H3Mepenul! perHCTpHpyJOTCSI 

Ha 6yMa)KHOl! Il011T0. C11cTeMa per11cTpauHH (cM. p11c. 4) Bbmon11e11a npHM8HHTenbHO K 

cyMMIIPYIOIU0ll H UHcpponeqaTalOIUel! Maw1rnKe THna CilM-107 C 3neKTponpHBO.!lOM KnaBHW, 

B KOTopol! 'IHCnO 11a6upaeTCSI nopa3pS1.!lHO, Ha'IHHaSI co CTapwero pa;psi.na. Onpoc C'leTHblX 

.neKa.n ocywecTBnsteTcsi npH noMOIUII KOMMyTaTopnoro .neKaTpona Tirna GSJO C.;s, B 11c

xo.n110M COCTOSIIIIIH .neKBTflOII naxo.nHTCSI B nonO)K811Hli ·o· II na.ne1111e 11anpSl)K8IIH!I Ha KB -

TO.!lHOM conp0Tuane11m1 R 28 aan11paeT .!lHO.!l Il I 9 (cM. p11c, 6), KOTopul! ne nponycKaeT 

HMnynbCbl ynpaane11HS1 .neKaTponoM, Llnsi Toro, 'IT06b1 C.!lBHHYTb .neKaTpOH c HyneBoro nono

:>KeH.H!I Heo6xo.n11Mo 11a)KBTb KnonKy KHI. B 3TOM cnyqae cpa6aTbmaeT pene Pl, KoTopoe 

qepe3 CBOH 3aMbIKalOIUHe KOHTBKTbl 3apS1:>KaeT eMKOCTb C 26 .no Hanpst)KeHHSI CTa6unoaonb

Ta n 11, 'ITO npHBO.!lllT K cpa6aTb1BaHH10 pene P2. 3BMbIKBIOIUHe KOHTBKTbl pene P2 BKnro

'lalOT uenb nl!TBHIISI cTa6unoBOilbTa, Pa3MblKBIOIUHe KOHTaKThl pene P2 BblKillO'lalOT nuTaHne 

.newHcppaTOP,OB II pa3pbIBalOT uenb .nen11Tensi R 28 • R '11 • 'R S8 • 6naro.napsi qeMy eMKOCT~ 
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C 28 Ha'111HaeT 3apsrn<aTbCS1, B MOMeHT 3a:>K11raH11S1 T11paTpoHa n 10 cpa6aTbrnaeT pene P3, 

pa3pbIaaS1 uenb n11TaH11S1 cTa611noaonbTa n 11 11 T11paTpoHa n 10, Pene P 1 11 P 2, npHXOJl!IT 

B IICXOJlHOe COCTOSIHIISI, BKmoqaeTCSI n11TaHl!8 Jl81llllcppaTopoa, 

OJlHOBp8M8HHO l!Mnynbc, nony'!8HHbiil Ha conpOTIIBneHl!ll R 55 • 3anycKaeT 0JlH0B116pa

TOp, BbIITOnHeHHbli! Ha naMne n9 •. C11rHan C OJlHOB1!6paTopa nocTynaeT Ha KaCKan cpopM11po

aaH11S1 11Mnynbcoa cna11ra neKaTpoHa II nepeaon11T ero 113 Hyneaoro nono:>KeHl!_!I a,nono:>KeH11e 

·1 •• no~ne '181'0 Jlll0Jl .!ll9 OTKpbmaeTCSI, 3anep:>KKa M8:>KJlY M0MeHTOM Ha:>KaTl!SI KH0nKI! 

KH, 1 II cpa6aTbIBaHl!8M 0JlH0B116paTopa He06XOJlllM8 )ln!I 0'l_epenHoro 113MepeHl!SI qacT0TbI, 

TaK K8K np116op 3anycKa8TCSI OT 3Tol! :>Ke KH0nKII, BpeMSI 113Mepemrn non:>KH0 6bITb He 

6onee 0,32 CeK, ,!lanee neKaTp0H cpa6aTbmaeT OT l!MnynbCOB TaKT0BOl'0 _reHepaTopa, BbJ

nonHeHHOl'0 no cxeMe MynbT11a116paTopa Ha naMne n5. ,!leKaTpOH nocnenoaaTenbHO npoxo

llHT COCTOSIHHH ""2"" t •3•, *4' H T.Jl. H OCT8H8BnHB89TCSI B COCTOSlHHH "'Q', TaK KSK ·.tlHO.ll 

.!l 19 y:>Ke 3anepT, 

OnnoapeMeHHO HMnynbCbI TaKToaoro reHepaTopa nocTynaIOT Ha cMec11TenbHhil! KacKan, 

BbIITOnHeHHbll! Ha naMne n2. Ha 3T0T :>Ke KacKaJl noc:rynaIOT IIMnynbCbl C reHepaTopa n0Bbl-. 

Ul8HHOJ! '18CTOTbI, BbIITOnHeHHOl'0 Ha naMne n l no cxeMe MynbTl!B116paTopa. na'IKII l!Mnynb

COB co CMec11Teng nocTyna10T Ha 9 JlllOJlHblX cxeM coananeHl!SI (CM, p!!C, 6), ynpaanS18MbIX 

noTeHUHanaMI! KaTOJl0B KOMMyTaTOpH0l'0 neKaTpoHa. 'na'!Ka l!MnynbC0B npoXOJlllT T0nbKO 

'1epe3 Ty cxeMy coananeHIISI, K0T0paSI CBSl3aHa C rop!!llll!M KaT0JlOM .oeKaTpoHa, C BblX0Jla 

CX8Mbl coananeHl!!f na'!Kll l!MnynbCOB nocTynaIOT Ha JlllOJlllbie Jl8T8KTOpbl II yc11n11Ten11 no

CTOSIHH0l'0 TOKa (cM, pHC, 4). 

TaKHM o6pa3oM, T8KTOBbl8 llMnynbCbl nocnenoaaT8JlbH0 nonana10T Ha 9 yCHJlllT8Jl8l!, 

AHOJlHOl! Harpy3K0J! Ka:>Knoro 113 C8Mll nepBblX ycHnl!Tenel!, BbIITOnHeHHbIX Ha naMnax 

n24 -n30, SIBnsteTCSI o6MOTKa 0JlH0l'O ·113 Jl8CSITII pene Ullcpp P4- Pl3, qepe3 K0HTaKTbl 

KOT0pbIX nonaeTCSI nl!T8Hll8 na coneHOIIJlhl neqaTa10mel! Mallll!HKII, CBSl3b M8:>KJlY o6MOTKOJ! 

pene Ul!lpp II 8HOJl0M yc11n11TenbHOl! naMnbI ocymeCTBJlS18TCSI qepe3 BT0pble napbl 3aMbIKa10-

UlHX pene nellll!cppaTopoa onnol! 113 neKan (cM, p11c, 5). CnenoaaTenbno,: pene u11cpp non

Kn10qa10TCS1 K yc11n11T8JISIM 0JlHOBp8M8HH0 C 38:>Klll'BHll8M u11cppOBbIX naMn, HO cpa6Brb!BBIOT 

. OHi! nocnenoaaT8JlbHO, HB'lllHBSI .c U!!cppbl CBM0J! MenneHH0l! JleKaJlbl (cTaplllero pa3p!!)la). 

,!l8B!!Tb!l! ycHJlllT8nb, BbIITOnHeHHbIJ! HB naMU8 n32, CBSI3aH C C0n8H0l!Jl0M •nycK Ue'laTaIO

Ul8J! M81lll!HKH' qepe3 pene Pl5 11 cpa6aTbmaeT nocneJlHHM, 

PyKOITl!Cb nocTyn11na B ll3JlBTenbCKllll 0TJlell 
6 cpeapam1 1964 r, 
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