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BBE,4EHHE 

KBaHTOBLIH CBepxnpOBO,I:VI~HH HHTeplilepoMeTp /KCH/ 

B HaCTOJI~ee BpeMJI JIBnJieTCJI O,II;HHM H3 HaH6onee qyBCTBH· 

TenhHLIX npu6opoa, H3MepJIIO~Hx MarHHTHLie nonJI, a TaiOKe 

3neKTpHqecKHe TOKH H HanpJI~eHHJI ManoR MO~HOCTH. HH· 

TeplilepOMeTp MO~eT 6LITb HCITOnh30BaH KaK Be6epMeTp C 

qyBCTBHTenhHOCTbiO K MarHHTHOMY ITOTOKY ,II;O 1 o-19 B6 npH 

ITOCTOJIHHOH BpeMeHH, paBHOH 1 C, KaK BOnhTMeTp C qya

CTBHTenbHOCTbiO 10-14- 10·1 5 B npu axo,IJ;HOM conpoTHBne

HHH 10-6 
- 10 -S OM H ITOCTOJIHHOH BpeMeHH 1 C, KaK 

MarHHTOMeTp-rpa,IJ;HeHTOMeTp C pa3pemeHHeM ITOpJI,D;Ka 

10·17 T/M, KaK nHKoaMnepMeTp, KaK qyacTBHTenhHLIH Tep

MOMeTp HH3KHX H CBepXHH3KHX TeMnepaTyp, a TaK~e MO~eT 

HaRTH llpHMeHeHHe B ,D;pyrHX MarHHTHLIX H 3neKTpHqeCKHX 

H3MepeHHJIX, r,IJ;e Tpe6yeTCJI BLICOKaJI qyBCTBHTenbHOCTb 

npH ManoR MO~HOCTH CHrHana. 

IIPH~HII PAEOThl 
H EJIOK- CXEMA IIPHEOPA 

qyBCTBHTenhHLIM 3neMeHTOM KCH JIBnJieTcJI caepxnpo

BO,IJ;JIIQHH KBaHTOBLIH HHTeplilepoMeTpHqecKHH ,IJ;aTqHK 

/CKBH,IJ;/. llpHHUHITLI, ne~a~He B OCHOBe pa60TLI CKBH,IJ;OB, 

ITO,D;p06HO OITHCaHLI B/!,2 /. I.J.enb HaCTOJI~eHpa60TLI CBO,IJ;HT· 

CJI B OCHOBHOM K ,IJ;eTanhHOMY OITHCaHHIO pa,IJ;HOqacTOTHOrO 

TpaKTa H CXeMOTeXHHKH HHTeplilepOMeTpa, pa3pa6oTaHHOrO 

B OHJIH. 
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B AaHHOM HHTepcl>epOMeTpe npHMeHJIHHCL OAHOKOHTaKT

HMe CKBHAW pa3nH'IHhlX THllOB - OAHOHHAYKTHBHMe, npeA

Ha3Ha'leHHWe AnJI H3MepeHHH MarHHTHMX llOTOKOB H noneii, 

llOA06HLie OllHCaHHhlM s/1; ABYXHHAYKTHBHhle, 'IYBCTBHTenL

HLie K rpaAHeHTaM MarHHTHMX noneii, aHanorH'IHMe OllHCaH

HWM B 13 •41 , MHOrOHHAYKTHBHLie, llOA06HMe OllHCaHHMMB 
151, 

a TaK*e pe3HCTHBHLie, npeAHa3Ha'leHHMe AHJI H3MepeHHH 

3HeKTpH'IeCKHX HanpJI>KeHHH 161 . 

,lVKo3ecl>COHOBCKHH KOHTaKT BO BCeX THllaX CKBHAOB 6wn 

TO'Ie'IHhlM H cl>opMHpOBanCJI C llOMOIQLIO ABYX cne~HanLHO 

3aTO'IeHHhlX BHHTOB H3 HH06HJI 13 •41 . 0AHO;ABYXHHAYKTHB

Hhle H pe3HCTHBHWe CKBHAW npeACTaBnJinH C060ii HH06He

Bhle AeTanu o6'LeMOM npHMepuo 1 CM 3 I puc. 11. 3cl>cl>eKTHB

Ha.H nnoiQaAL, onpeAell.HBWaJI 'IYBCTBHTenLHOCTL, An.H OAHO

H ABYXHHAYKTHBHhlX CKBHAOB paBH.HnaCL npHMepHO 

3 ·10-
2 CM ~ H llOTOMY HX pa3peWaiOIQa.H Cll0C06HOCTL 6w

na nop.HAKa 5 ·1o- 10TA/KeaHm noToKa. MuoroHHAYKTHBHhle 

CKBHALI HMenH 06'LeM OKOHO 100 CM3 H npHMepHO B 20 pa3 

6onLWYIO pa3pewaiOIQYIO CllOC06HOCTL H 'IYBCTBHTenLHOCTL. 

Puc. 1. OOHo-. oeyxuHOYKIIU6Hble u pe3UCIIU6Hble /cnpaea/ 
CK6U0bl. 
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CKBHAhl scex nepequcneuuwx THnos He 6oJinHCL Tennoswx 

YAapOB H BhlAep>KHBanH MHOrOKpaTHLie ~HKHLI oxna>KAeHHH 

AO renuesoii TeMnepaTypw, uarpesa - AO KOMHaTHoii, 

a TaK>Ke 6hlnH MeXaHH'IeCKH npO'IHW. 

llpH H3MepeHH.HX CKBHAW llOMeiQanHCL B cne~HanLHYIO 

aMnyny Ha HH>KHeM KOH~e H3MepHTenLHOH WTaHrH, nor~y

>KeHHOH B KPHOCTaT c >KHAKHM renHeM. K ApyroMy KOH~Y 
WTaHrH 'lepe3 KOaKCHanLHhlH pa3'LeM llpHCOeAHH.HllC.H H3-

MepHTenLHWH 6noK, BKniO'IaiOIQHH B ce6.H paAHO'IaCTOTHhlH 

TpaKT HHTepcl>epoMeTpa I puc. 2-41. 

Puc. 2. AMnyAa co cKeuooM. BuOHbl ebJeoObl ceepxnpoeooJI
Uiezo mpaHc~opMamopa u pa3oeMbl OAJI noocoeouHeHuJI K 
WTIIQHZe. 

M3MepeHH.H llOKa3aHHH CKBHAOB, 3aBHC.HIQHX OT npHnO

>KeHHoro MarHHTHoro non.H HnH 3neKTpH'IecKoro uanp.H>Ke

HH.H, OCyiQeCTBll.HllHCL C llOMOIQLIO BWCOKOA06pOTHOrO KOne-

6aTenLHOrO KOHTypa • 

KaTyWKa HHAYKTHBHOCTH 3TOrO KOHTypa HaMaThlBanaCL 

CBepxnpOBOA.HIQHM npOBOAOM, pa6o'la.ll eMKOCTL KOHTypa 

6Lma pa3Mell.leHa B6HH3H CKBHAa npH renHeBOH TeMnepaTy-
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Puc. 3. YcuAumeAt.HbiU 6AOK uHmep(JepoMempa, 111111aHza uw 
mep(JepoMempa u 6AoK numaHUJI. 

Puc. 4. KCH e pa6o'leM peJKuMe. 
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pe, B pe3ynLTaTe qero ~o6poTHOCTL KOHTypa nonyqanacL 

~OBOnLHO BLICOKOH - HeCKOnLKO BLIWe 10~ npH pa6oqeii 

qacToTe, o6LI'IHO 6nH3KOH K 10 MFt~. CBH3L KOHTypa co 

CKBH~OM II0~6HpanaCL TaK, 'IT06LI BLIIIOnHHTL ycnOBHe nony

'leHHH MaKCHManLHoro cHrHana k2 Q ,.1 171 
. KoHTYP coe~H

HHncs C ycHnHTeneM BLICOKOH qaCTOThl /YB"ll/ C nonOCOH 

8-12 MFt~ qepe3 KOH~eHcaTop 100-200 n4>, TaiOKe pa3-

Me~eHHLIH B renHeBoii aaHHe. B pa6o'leM pe~HMe pa~Ho
qacToTHoe none KOHTypa HaBO~HT B CKBH~e UHpKynHpyw

~e TOKH, BenH'lHHa KOTOphlX 3aBHCHT OT ITpHno~eHHOrO 

MarHHTHOrO ITOnH H, TaKHM o6pa30M, KaK 61>1 onpaWHBaeT 

CKBH~. B pe3ynLTaTe aenH'lHHa pa~Ho'laCTOTHoro Harrpx

~eHHH Ha KOHType onpe~enHeTCH COCTOHHHeM CKBH~a H HB· 

nHeTCH $yHKUHCH npHno~eHHOrO K CKBH~Y MarHHTHOrO no

TOKa. Pa~HO'laCTOTHaH HaKa'lKa KOHTypa B TaKOH CHCTeMe 

MO~eT 6LITL OCy~eCTBneHa ~BYMH IIYTHMH - C ITOMO~LIO 
BHCWHero reHepaTopa, HaCTpOeHHOrO Ha pe30HaHC C KOHTy· 

poM, HnH aBTO~HHHO, B036y~~eHHCM B CHCTCMC KOHTyp

YBq aBTOKone6aTenLHoro pe~HMa. BTopoB: cnoco6 oKa3LI

aaeTCH rrpe~ITO'lTHTenLHCH - OH IT03BOnHeT He TOnLKO yn

pOCTHTL CXeMy, HO H H36aBHTLC.H OT ~ononHHTCnLHOrO 

HCTO'lHHKa HecTa6HnLHOCTH KCH. Cy~ecTBeHHO, 'ITO B03-

6y~~eHHe aaToreHepaTopHoro pe~HMa B TaKoii cHcTeMe 

HCCnO~HO, TaK KaK KOHTYP HMeeT BLICOKYIO ~o6pOTHOCTL, 
H B03HHKHOBCHHC CKa'lKOB B CKBH~e/B/o6ycnoBnHBaeT aBTo· 

MaTH'leCKHH pe~HM orpaHH'lCHHH aMIInHTY~hl Kone6aHHH Ha 

ypOBHe, He06XO~HMOM ~nH HOpManLHOH pa60TLI HHTep$epo

MeTpa. <I>opMHpoBaHHe cHrHana KCH B pe~HMe c BHewHeii 

HaKa'lKOH H B aBTOreHepaTOpHOM pe~HMe o6na~aeT CBOHMH 

oco6eHHOCT HMH. 
HacTpoB:Ka K03$$HUHeHTa ycHneHHH YBq, Heo6xo~HMaH 

~H B03HHKHOBCHHH yCTOH'lHBOrO aBTOreHepaTOpHOrO pe

~Ma B KCH, ocy~ecTBnHeTCH nnaBHOH perynHpOBKOH pe

~Ma IIHTaHHH axo~Horo KacKa~a YBq I puc. 5/. 
~nH IIOnyqeHHH HH$OpMaUHH 0 IIpHno~eHHOM K CKBH~Y 

MarHHTHOM ITOTOKe ~OCTaTO'lHO HaiipH~CHHe C BLIXO~a YBq 

npo~eTeKTHpOBaTL H, COOTBCTCTBYIO~HM o6pa30M ycHnHB, 

no~aTL, HanpHMep, Ha ocuHnnorpa$. O~HaKo MH rronyl{eHHH 

nHHCHHOH xapaKTepHCTHKH IIpH6opa B 3Ha'lHTenLHOM ~HHa· 

MH'ICCKOM ~Hana30He H ~nH HCKniO'leHHH BnHHHHH WYMOB 

THITa 1/ f ycHnHTenH B OITHCLIBaeMOM HHTep$epoMeTpe 
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npHMeHeH pa,nHO'IaCTOTHbiH TpaKT 6oJiee CJIO:>KHOH KOHCTpyK

UHH jpuc.6j. B HCnOJih3yeMOH CXeMe MarHHTHOe none 

Ha CKBH,ne C nOMO~biO cne:u;HaJibHOrO reHepaTopa MO.IJ;YJIH· 

pyeTCH C 'laCTOTOH 1 KTll H aMnJIHTY.IJ;OH, 6JIH3KOH K KBaH

TY noToKa. B pe3yJILTaTe Ha ,I\eTeKTope YBq Ha BbiXO,I\e 

nocne.nyroiUero ycHJIHTeJIH H1l3KOH qacTOTbl /YHq/ cy'" 

IUeCTBYIOT HenpepbiBHble KOJie6aHHH HanpH~eHHH C 'laCTO· 

TOH MO.IJ;YJIHD;HH, aMnJIHTy,na H liJa3a KOTOpbiX 3aBHCHT OT no

CTOHHHOrO MarHHTHOrO nOJIH, npHJIO~eHHOrO K CKBH,ny. 

TaK KaK BOJibT·3pCTe,nHaH xapaKTepHCTHKa CKBH.IJ;a HMeeT 

BH,n TpeyrOJibHOH "nHJibi", npHCYTCTBHe CHHYCOH.IJ;aJILHO MO

.IJ:YJIHpOBaHHOrO nOTOKa Ha CKBH,I\e Be,neT K nOHBJieHHIO Ha 

BLixo.ne YBq HanpH~eHHH, HMeiOIUero TOJILKO 'leTHhle rap

MOHHKH MO.IJ;yJIHUHOHHOH 'laCTOTbl, ecJIH nOCTOHHHbiH Mar

HHTHbiH nOTOK Ha CKBH,ne KpaTeH nony:u;eJIOMY 'IHCJIY KBaH

TOB nOTOKa 121 . 0TKJIOHeHHe npHJIO~eHHOrO nOCTOHHHOrO 

noTOKa OT 3THX 3Ha'leHHH npHBO.IJ;HT K nOHBJieHHIO CHrHaJia 

Ha nepBOH rapMOHHKe, liJa3a KOTOpOrO 3aBHCHT OT TOrO, 

npOH30WJIO JIB yBeJIH'IeHHe HJIH yMeHbWeHHe MarHHTHOrO 

nOTOKa no OTHOWeHHIO K 6JI~aB:WeMy nony:u;enoMy 'IHCJIY 

KBaHTOB noToKa 1>0 . TaKoe nose.neHHe cHrHana o6ycnos

mmaeT nOCTpOeHHe H3MepHTeJibHOH CXeMbl - eCJIH C Bbi

XO,na YBq HanpH~eHHe CHrHana no,naTb Ha CHHXpOHHbiH 

,neTeKTOp, OnOpHbiM HanpH~eHHeM .IJ;JIH KOTOpOrO CJIY~HT 

BbiXO.IJ;HOe Hanpg~eHHe reHepaTopa MO.IJ;YJIHD;HH, TO Ha ero 

BbiXO,ne 6y,neT cy~eCTBOBaTb nOCTOHHHOe HanpH~eHHe, Be

JIH'IHHa H 3HaK KOTOporo onpe,neJIHIOTCH BeJIH'IHHOH H 3Ha

KOM OTKJIOHeHHH npHJIO~eHHOrO K CKBH,ny MarHHTHOro no

TOKa OT 6n~aB:wero nony:u;enoro 'IHCJia KBaHTOB. BKJIIO'IeHHe 

Ha BbiXO.IJ; CHHXpOHHOrO ,neTeKTOpa HHTerpaTopa H 3aMbiKa

HHe OTpH:u;aTeJibHOH o6paTHOH CBH3H /00C/ - coe,nHHeHHe 

BbiXO,na HHTerpaTopa c KaTyWKOH, C03.IJ;aiOIUeH MarHHTHbiH 

noT OK Ha CKBH,I\e, no3BOJIHeT nony'IHTL KCH, pa6oTaiOI:u;HH 

B CXeMe HYJIL·npH6opa, JIHHeHHOCTb noKa3aHHH KOTOporo 

Onpe,neJIHeTCH nOCTOHHCTBOM pa6o'leH TO'IKH, a .IJ;HHaMH· 

'leCKHH ,nHana3oH - K03~H:u;HeHTOM OOC. Bhlxo,nHbiM cHr

HaJIOM B ,naHHOM CJiyqae HBJIHeTCH HanpH~eHHe Ha BbiXO,ne 

HHTerpaTopa, KOTOpoe, KaK H BO BCeX CXeMaX HYJIL·npH-

6opOB, He'lyBCTBHTeJibHO K He60JibWHM H3MeHeHHHM napa

MeTpOB pa,nHO'IaCTOTHOrO TpaKTa, B TOM 'IHCJie CBH3aHHbiM 

C KOJie6aHHHMH TeMnepaTypbl. 
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TaK KaK B3MepeHBJI B TaKoii: cxeMe !llaKTH'IecKH Be~yT
CJI Ha 'laCTOTe MO~ynJIUBB, BKna~ WYMOB THna 1/f CXeMbl 
cunLHO ocna6neH, no cpaBHeHBIO co cnyqaeM npJIMoro 
H3MepeHBJI CBrHana nOCTOJIHHOrO TOKa Ha BbiXO~e YH"ll, 
'ITO JIBnJieTCJI rnaBHbiM ~OCTOHHCTBOM ~aHHOH CXeMbl. 

B OnBCbiBaeMOH CXeMe MO~ynJIUBOHHaJI 'laCTOTa 6blna 
BLI6paHa paBHOH, npBMepHO, 1 KFij, B CBJI3B C TeM, 'ITO 
CHrHanbl C 6onee BbiCOKOH 'laCTOTOH orpaHH'IBBalOTCJI no
nOCOH nponycKaHHJI BbiCOKO~o6pOTHOrO KOHTypa. llOCTOJIH
Hble BpeMeHB BHTerpBpOBaHHJI MOrnH 6b1Tb Bb16paHbl paB
HbiMB 0,02 c B 1 c, a ~BHaMB'IeCKBH ~uana30H KCH 
cocTaBnJin, npBMepHo, ±10 <1>0 npu pa3peweHBB He xy:>Ke 
lo-3 <I> a I rij B MOr 6b1Tb cyi.QeCTBeHHO yBenH'IeH c nponop
UHOHanLHbiM yxy~WeHHeM pa3peWeHBJI. 

YBlJ H AMIIJIHTY)J.HbJH )J.ETEKTOP 

Ha puc. 5 npe~cTaBneHa cxeMa YB"ll H aMnnBTY~Horo 
~eTeKTopa. YB"ll ycunuBaeT HanpJI:>KeHBe Ha KOHType ~o 

ypoBHJI, Heo6xo~HMoro ~nJI HopManLHOii: pa6oTLI aMnnuTy~
Horo ~eTeKTOpa C o6ecne'leHHeM XOpOWHX WYMOBbiX xapaK
TepHCTBK. ~nJI o6ecneqeHHJI aBToreHepaTopHoro pe:>KHMa 
Heo6xo~HMO, 'IT06bl ycunuTenL o6na~an nnaBHoii: 3aBucu
MOCTLIO K03~HUBeHTa ycHneHHJI OT HanpJI:>KeHBJI nHTaHHJI, 
a BCJI CXeMa - "MJirKOH" xapaKTepHCTHKOH B036y:>K~eHHJI. 

TaK KaK ypoBeHL CHrHana Ha KOHType ~OCTHraeT, 

npHMepHO, COTHB MHKpOBOnLT, TO K03!ll!liHUBeHT ycuneHHJI 
YB"ll Bb16paH paBHLIM 10 3 u o6ecne'IHBaeTCJI TpeMJI Kac
Ka~aMB Ha TpaH3BCTopax T 1 - T 6 . Bee KacKa~LI no no
CTOJIHHOMY TOKY CTa6HnH3HpOBaHbl H XOpOWO pa3BJI3aHLI no 
nBTaHBIO. BXO~HOH KaCKa~ BblnOnHeH Ha noneBOM TpaH3BC
TOpe T 1 /KIT303r 1 c ManLIM K03~uuueHToM wyMa u no
BLiweHHoii: KPYTB3Hoii:. CHB:>KeHHIO ypoBHJI wyMOB TaK:>Ke 
cnoco6cTByeT BbiCOKoe conpoTBBneHHe B uenu 3aTBopa 
T1- 3a3eMneHBe ero cToKa H cy:>KeHHe nonocLI nponycKaHBJI 
YB"ll ~o 4 MF1.4. KaK noKa3ana 3KcnepuMeHTanLHaJI npo
BepKa:'101, ocHOBHoii: BKna~ B myMLI KCH BHOCHT CKBH~. 

ABTO~BHHLIH pe:>KHM KCH o6ecne'IHBaeTcJI BLICOKBM K03!ll
!lluuueHTOM ycuneHHJI ycunuTenJI, KOHCTPYKUHeii: YB"ll B BLI
coKoii: ~06pOTHOCTLIO KOne6aTenLHOrO KOHTypa. HacTpOHKa 
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aBTO,lJ,HHa Ha OIITHMaJILHbiH pe)I(HM IIpOBO,lJ,HTCjf C IIOMOll.\LIO 

rrnasuo:H perynupoBKH rruTaHHjf BXO,IJ,Horo KacKa,IJ,a YBq. 

Harrp.H)I(eHHe IIHTaHHjf ± U yrrp H3MeH.HeTc.H B rrpe,D,enax 

0±9 B ,IJ,BYMB rroTeHIJ,HOMeTpaMH R1 5 ,R 17 /puc. 8/, pac

rrono)l(eHHLIMH B OT,lJ,eJILHOM 6JIOKe IIHTaHH.II. 
AMIIJIHTY,IJ,HLIH ,IJ,eTeKTOp CHrHana C ,IJ,aT'IHKa BbiiiOJIHeH 

Ha ,IJ,Byx o6pall.\eHHbiX ,IJ,Ho,IJ,ax )1; 1 H )1;2 I AH4021i, puc. 5/. 
OH o6ecrre'IHBaeT BbiCoKoe Ka'leCTBO ,IJ,eTeKTHpoBaHHjf cur

Hanos B ,IJ,Haiia30He aMIIJIHTY,lJ, HeCyll.\eH 'laCTOTbi OT ,IJ,eC.HTKa 

MB ,D,O 0, 7 B I OT IIHKa ,IJ,O IIHKa/. IlepeMeHHa.H cocTaBn.Hro

ll.\ajf curHana c ,IJ,eTeKTopa rrocTyrraeT ua YHq /M2,IYT401, 

puc. 7/, KOTOPLIH IIOBbiWaeT yposeHL curHana rrpHMepHo 

B 50 pa3, rrocne qero curRan rro,IJ,aeTC.H Ha ~a30'IYBCTBH
TeJILHbiH /cl>q/ ,IJ,eTeKTop H qepe3 RC-~HJILTP I R 24, C 9 , 

puc. 7/ - Ha KOHTpOJILHbiH OCIJ,HJIJIOrpa~. 
CxeMa YBq, ,IJ,eTeKTopa H YHq CMOHTHpoBaHa ua rre

'laTHOH IIJiaTe /pa3MepOM 50x80 MM/ H ycTaHOBJieHa BO 

BXO,ll,HOH 3KpaHHpOBaHHOH CeKIJ,HH H3MepHTeJILHOrO 6noKa 

I puc. 3/. Co cTopoHLI 3TOH ceKIJ,HH H3MepHTenLHbiH 6noK 

C IIOMOll.\LIO KOaKCHaJILHOrO pa3~eMa )l(eCTKO KpeiiHTCjf Ha 

H3MepHTeJILHOH WTaHre, 3,lJ,eCL )l(e HaXO,lJ,HTC.II pa3~eM ,lJ,Jijf 

IIO,lJ,KJIIO'IeHHjf MO,IJ,YJI.HIJ,HH H OQC. Ha ,D,pyrOM KOHIJ,e WTaH

rH, KOTOPLIH rrpu pa6oTe rrorpy)l(aeTc.H B BaHHY c )I(H,ll,KHM 

renHeM, pa3Mell.\aeTC.II CKBH,ll, C KOJie6aTeJILHbiM KOHTypOM 

H coe,IJ,HHHTenLHbiMH ,IJ,eTan.HMH /puc. 4/. 

FEHEPATOP M0,4YJI.JII{HH 

Ha puc. 7 rroKa3aHa cxeMa BHyTpeHHero reHepaTopa 

MO,IJ,YJI.IIIJ,HH, BbiiiOJIHeHHOrO Ha orrepaiJ,HOHHOM yCHJIHTene 

/OY I Ml, IYT401. B uerru nono)I(HTenLuo:H o6paTuo:H CBB3H 

reHepaTopa HCIIOJIL3yeTC.II MOCT BHHa, 3a,IJ,al0ll.\HH qaCTOTy 

reuepaTopa 1 KTij. IloBLiweuue qacTOTbi MO,IJ,YJIBIJ,HH crroco6-

CTByeT ysenH'IeHHIO 6bicTpo,D,e:HcTBHB KCH H ysenH'IeHHIO 

OTHOWeHH.II CHrHan-wyM /3a C'leT WYMOB 1/f /, HO, C 

,D,pyro:H cTopoHbi, orpaHH'IHBaeTcB rronoco:H rrporrycKaHHB 

BbiCOKo,IJ,o6poTHoro KOHTypa. YposeHL aMrrnHTY,IJ,LI reHepa

UHH yrrpaBn.HeTc.H uerrLIO OOC (R
2 

-R4 ). Bse,IJ,eHHe sapHcTo

pa (R 
2

, CHI-2-2) B 3TY uerrL ynyqwaeT cTa6HnLHOCTL aM
rrnHTY,IJ,bi reHepaiJ,HH. IlOBbiWeHHe BbiXO,ll,HOH aMIIJIHTY,lJ,LI CHH-
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:>KaeT conpoTHBJieHHe BapHCTOpa, a CJie,IJ,OBaTeJihHO, CHH· 
~aeT H ycHneHHe OY, qTo orpaHHqHaaeT HapacTaHHe aM
nnHTY.D;hi. BhiXO,IJ,HaH aMnnHTY.D.a paBHa 6 B I oT nHKa .IJ.O 
nHKal H ToqHo ycTaHaBnHBaeTcx c noMomhro R6 . IlonyqeH
HOe TaKHM o6pa30M MO,IJ,YJIHUHOHHOe Hanpx~eHHe no,IJ,aeT
CH BO BHeWHft1E uenH- C noTeHUHOMeTpa Rg 1 Ha $opMHpo
Ba Tenh <l>q- ,IJ,eTeKTopa-qepe 3 conpoTHaneHHe R8 . 

4>A30qYBCTBHTEJibHbiR ,4ETEKTOP 
H HHTEFPATOP 

CxeMa <I>q- ,IJ,eTeKTopa H HHTerpaTopa npe,IJ,CTaaneHa 
Ha puc. 7. B Hee BXO.IJ.HT: $opMHpoaaTenh ynpaamiromHx 
npHMOyrOJibHbiX HMnynhCOB, C06CTBeHHO <f>q- ,IJ,eTeKTOp C 
HHTerpHpyiOIUHM YCHJIHTeneM H BbiXO,II,HOH ,IJ,H$$epeHUHanb
HbiH ycHnHTenh I )l;Y I. B KaqecTBe $opMHpoaaTenx npxMo
yrOJibHbiX ynpaBJIHIOIUHX HMnynhCOB H3 CHHYCOH,IJ,aJibHOrO 
Hanpx~eHHH MO,IJ,ynHUHH HCnOJih3yeTCH TpHrrep lliMH,IJ,Ta 
(M 3 ) co CTa6HnhHhiM noporoM cpa6aThiBaHHH a6nH3H OB 

C nocne,IJ,YIOIUHM orpaHHqeHHeM BbiXO,II,HbiX HMnynbCOB no 
aMnJIHTy,IJ,e Ha o6paJUeHHbiX repMaHHeBhlX ,II,HO,IJ,aX )]; 3 H )1; 4 
lrH.401EI. <l>opMHpoaaTenh o6ecneqHaaeT ,IJ,Ba BhiXO,IJ,HhiX 
KaHana C npHMbiM H HHBepCHbiM CHrHanaMH C aMnJIHTY.D;OH 
-0,4 B H ,IJ,nHTenbHOCThiO, paaHoii nonoBHHe nepHo,IJ,a Mo-' 
.Il.YJIHUHH. 

<l>q- ,IJ,eTeKTOp C TpaH3HCTOpHO- KmoqeBOH CTpyKTYPOH 
Ha HHTerpanhHhiX H rH6pH.IJ.HhiX MHKpocxeMax1 111 o6na,IJ,aeT 
ManbiM TeMnepa TYPHhiM ,IJ,peiidloM. TpaH3HCTopHo- aHanoro
BbiH YMHO~HTenh IM4 , 2HT 1731 ynpaBnHeTCH CHrHanaMH 
c dJopMHpoaaTenx, a ,IJ,eTeKTHpyeMhiH cHrHan nocTynaeT 
Ha Hero qepe3 )l;Y Ha M 5 ,/IYT221BI B BH,IJ,e napadJa3HbiX 
TOKOB. 

AHanoroBbiH yMHO~HTenh ocymecTanxeT .IJ.BYXTaKTHoe 
,IJ,eTeKTHpOBaHHe npe,D,BapHTenhHO ycHneHHOrOBXO,II,HOrOCHr
Hana. CHMMeTpHpoBaHHe ToKa B nneqax aHanoroaoro yM
HO~HTenx npoH3BO.IJ.HTCH c noMomhro R36 ,a BblpaBHHBaHHe 
nOTeHUHaJIOB Ha BhiXO,IJ,e YMHO~HTenH IKaK H ycTaHOBKa 
HYJIH Ha BbiXO,IJ,e HHTerpaTopal ocymecTBJIHeTCH noTeHUHO
MeTpOM R32 . Ilo,IJ,6opoM conpoTHBneHHH R 3 o Iipoao,IJ,HTCH TOH
Kax KOppeKUHH ,II,JIH KOMneHCaUHH nynbCaUHH C qaCTOTOH MO
.Il.YJIHUHH Ha BhiXO)l.e YMHO~HTenH. 
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B KaqecTae HHTerpHpyiOmero ycTpoiicTBa cny~aT nocne
.IJ.OBaTenhHO coe.D;HHeHHble )l;Y Ha Ms.!IYT221BI H noaTopH
TenH Ha M 712HT 1731 c RC- uenhiO HHTerpHpy10meii o6-
paTHOH CBH3H B o60HX nneqax CXeMhl. IlepeKmoqeHHeM eM
KOCTeH cl6 + '121 B RC -uenxx Bhl6HpaeTCH Hy~ax nocTOHH
HaH BpeMeHH ycpe,D,HeHHH H3MepxeMoro CHrHana 10,02 c 
HJIH 1 cl. 

Ilocne.D;yiOmHii OY Ha M 8,1IYT401I(K yc= 5) npeo6pa3yeT 
.D;HI}J4lepeHuHanhHhiH cHrHan c BhiXO,IJ,a HHTerpHpy10mero 
ycTpoiicTaa B o,IJ,Ho$a3HhiH OTHOCHTenhHO WHHhl "3eMnx", 
06ecneqHBaH npH OTCyTCTBHH H3MepHeMOrO CHrHana HYJib 
Ha BbiXO,IJ,e. YCHJIHTenb TaK~e no,IJ,aBnHeT CHH$a3Hble CO· 
CTaBJIHIOmHe HaBO.D;OK C BbiXO,IJ,a HHTerpaTopa. BhiXO,II, YCHJIH· 
Tenx, HMeromHii ,IJ,HHaMHqecKHH .D;Hana3oH - ±8 B, y,IJ,o6eH 
.D;nH no.D;aqH H3MepxeMoro cHrHana Ha pa3nHqHbJe perHcT
paTopbi, a Ta~e a uenb OOC. 

)l;peii$ Ha BhiXO,IJ,e <l>q-ycTpoiicTBa MeHee 0,05o/o oT ero 
.D;HHaMHqecKoro ,IJ,Hana30Ha, qTO COOTBeTCTByeT ,IJ,aHHbiM 
pa6oThl 1111 no .D;peii$y. Ko31}14lHUHeHT ycHneHHH acero <l>ll
ycTpoiicTBa paBeH- 650 I oTHoweHHe BhiXO,IJ,Horo Hanpx~eHHH 
K 3HaqeHHIO BXO.D;HOrO CHrHana OT nHKa ,II,O nHKa B JIHHeHHOH 
o6naCTHI. <l>a30Bble HCKa~eHHH CHrHana B H3MepHTenhHOM 
TpaKTe Manhl • 

Pe~HM pa6oTbl KCH. c OOC Ja,IJ,aeTcx TyM6nepoM 
BKniOqeHHH OOC I puc. 71 H conpoTHBneHHHMH R28 , R 53 
Bbi6opoM aenHqHH nocne,IJ,HHX B03MO~Ho perynHpoBaTh ,IJ,H
HaMHqecKHH ,IJ,Hana30H KCH.. B npHBe,IJ,eHHOM Ha cxeMe cny
qae OH paaeH ± 10<1>0 . 

CxeMa reHepaTopa MO.D.YJIHUHH H Bcero <I>q-ycTpoiicTBa 
CMOHTHpOBaHa Ha nnaTe pa3MepaMH 50x185 MM2 H noMe
meHa BO BTOpyiO CeKUHIO H3MepHTeJibHOrO 6noKa. Ha BHeW
HeH naHenH 6noKa I puc. 3 I pacnono~eHbl pa3'beMbl THna 
CP .D.nx no,IJ,KmoqeHHH BhiXO,IJ,Horo perHcTpaTopa, uenH OOC, 
BHeWHeH MO,IJ,YJIHUHH H BbiXO,IJ,a Ha OCUHJIJIOrpa$. KpoMe TO
ro, HMeiOTCH TyM6nepbl BKIDOqeHHH 00C H BHyTpeHHeH MO· 
.D;YJIHUHH, a TaK~e pyqKa perynHpOBKH aMnJIHTY.D;hl MO,IJ,yJIH
UHH. I1.3MepHTeJibHbiH 6nOK COe,IJ,HHHeTCH C OT,IJ,eJibHbiM HC
TOqHHKOM nHTaHHH npH noMomH Ka6enx qepe3 5-KOHTaKT· 
HhiH pa3'heM . 
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HCTOIJHHK IIHTAHH.JI KCH 

Ha pUC. 8 npe,D;CTaBJieHa CXeMa HCTO'IHHKa ITHTaHHJI 

KCH. HcTO'IHHK HMeeT cne,IJ;yiOIUHe HOMHHaJILI HanpJI)t(eHHH 

ITHTaHHJI: ±12 B H ± U ynp/0+9 B/. OH BLinonHeH Ha ocHoBe 

BLinycKaeMoro OHJIH 6noKa nHTaHHJI liC- 24 c HeKoTopLIMH 

H3MeHeHHJIMH. BBe,IJ;eHo conpoTHBJieHHe Rs /30 OM, 20 Bm/, 
'IT06LI yMeHbiiiHTb HarpeB peryJIHPYIOIUHX TpaH3HCTOpOB 

/TOK 250 MA/ H yMeHbiiiHTb nyJibCaii;HIO BblXO,IJ;HOrO HanpJI

)t(eHHJI. Pe3yJibTHPYIOIUHe nyJibCan;HH Ha BLIXO,IJ;e liC-24 

c,IJ;enaHLI MeHhiiiHMH 1 MB. Heo6xo,IJ;HMLie BLIXO,IJ;HLie HanpB

)t(eHHJI ITOJiy'laiOTCJI C ITOMOIUbiO COOTBeTCTBYIOIUHX n;eneii: 

co cTa6HJIHTpoHaMH. CTa6HJIHTPOHLI ,l1, 11 H ,l1,12 H conpoTHB

neHHe R 14 npH 3a3eMJieHHH HX cpe,D;Heii: TO'IKH H ycTaHOBKe 

Ha BLIXO,IJ;e liC- 24 HanpJI)t(eHHJI 24 B o6ecne'IHBaiOT nony

'leHHe IIIHH ITHTaHHJI ±12 B OTHOCHTeJibHO IIIHHLI "3eMJIJ1". 

CTa6HJIHTpOHLI ,[(13 , ,[(14 .,[(818,[( H conpoTHBJieHHJI R 13 
R1 5-R 17 o6pa3yiOT u;enH ,IJ;JIJI nony'leHHJI ynpaBJIJIIOIUHX HanpB

)t(eHHH ±Uynp C B03MO)t(HOCTbiO peryJIHpOBKH B npe,D;eJiaX 

0+9 B. 
lfCTO'IHHK ITHTaHHJI oclJopMJieH B BH,IJ;e OT,IJ;eJibHOrO 6JIOKa 

I puc. 3,4/ c pa3'beMoM Ha· 3a,IJ;Heii naHeJIH ,IJ;JIJI no,IJ;KJIIO'IeHHJI 

K HJMepHTeJihHOMY 6noKy. Ha ero nepe,D;Heii: naHeJIH pac

noJIO)t(eHLI npe,D;oxpaHHTeJib llp.1, cHrHaJibHaJI naMna JI 1 , 

ceTeao:H TyM6nep K'\ H py'IKH perynHpOBKH BLIXO,IJ;HLIX Ha

npB)t(eHHH ± Uynp . 

3AKJIIOIJEHHE 

fipoBe,IJ;eHHbie H3Me8eHHJI IIIYMOBLIX napaMeTpOB OITHCaH

HOrO KCH noKa3aJIH 
11 

; 'ITO cneKTpaJibHaJI nnoTHOCTb IIIY

MOB ycHJIHTeJibHoro TpaKTa, npHBe,IJ;eHHLIX no axo,IJ;y KCH, 

COCTaBJIJieT 2,5 •1 0-5 4?0/'1/Tll, B TO BpeMJI KaK C06CTBeHHLie 

IIIYMLI CKBH,IJ;a npHMepHO B 'leTLipe pa3a BLIIIIe, H B 3TOM 

CMLICJie OITHCaHHblH TpaKT MO)t(HO C'IHTaTb BeCbMa y,IJ;aq

HLIM. 

BHeiiiHHH BH,IJ; KCH c perHCTPHPYIOIUHMH npH6opaMH 

npe,D;cTaBneH Ha puc. 4. llpu6op KOMnaKTeH, y,IJ;o6eH B pa-

6oTe H MO)t(eT 6LITb HCITOJlb30BaH npH peiiieHHH pJI,D;a 3a,IJ;a'l, 
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Tpe6y10IQHX H3MepeHHJI MarHHTHbiX none:H H HX rpa.n;HeHTOB 

C BbiCOKHM paJpeweHHeM. oblnO HlrOTOBneHO HeCKOnbKO 

llO.D:06HbiX HHTep~epOMeTpOB, KOTOpble llOCTOJIHHO npHMe

HJIIOTCJI B paJnH"'HbiX 3KCnepHMeHTanbHbiX pa6oTaX B JIH<I> 
OHJIH, a TaiOKe nepe.n;aHbl .n;pyrHM opraHHJa.u;HJIM. 

ABTOpbl C"'HTaiOT CBOHM npHJITHbiM ,n;onrOM no6naro

.n;apHTb A.M.CTapHKOBa 3a MOHTa)K H y"'aCTHe B HaCTpOHKe 

3neKTPOHHbiX cxeM KCH. 
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