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BoenonHH M.A., PoMallOB 10.11. 

l13MepH1'8ilbllbiH l'J>ilKl' H KOMMyl'aTOp MIIOrOKil!lllilbi!OrO 

MUrHHTOMeTpa C ranbnl:iiiOMllf'liHTOpeKOMfiHIHlllHOIIIII·IMH 

DrtTt.tHKBMH 

J:l 10907 

011HC8Hbl 3il8Kl'p0HIIhl8 CX8MJ,! /18l'Sll'HKAH8JlbHOrO MBrlll!l'OMeTpa, 11pC/1-

H83Hil'I8HHOrO /11151 H3MepellH51 llOCTOSliiHhiX '-18l'HH1'1lh!X IIOJieii B /1Hillla301!0 

(I o- 5 ..... 2·1 o-2 ) T. B K8'18Cl'Be /181''1HKOB HCII0/1b3yerc Sl IIOBI>Iii l'Hil Mar

HHTO'IYBCTBI!TeilbHOro 3/leMeHTO - railbB8HOM8rHHl'OpeKOM6HilBUHOilllldC npe

o6pa30BBTeJlH, 06118JliliOIUH8 IlOBblWeHHOil 'IYBCTBHTeilbiiOCl'biO K MllriiHl'llOMY 

non10 (I 00 .•.•.. 200 BIT). H3MepHrenLilhii\ rpaKT MarHHTOMeTpa o6ecne'l H

naeT XOpOlllYIO H36HpaTeJJLHOCTb, Mai11,Jil ypoBeHb C06CTBei!HhiX lllyMOfl H CTO

GuilbHhiH K03<jl¢HuHeHT ycHneHH51. AHanorOBhlii KOMMyrarop cua6lf<ell uH<)lponoii 

HH/1HK8UHeii onpalllHBaeMoro KaHana. MarHHTOMeTp HCIIOIIL3YCTC51 Jl/151 H3Me

peHH51 OCT81'0'1HOrO MBrHHTHOrO 110/151 CHHXpO<jl830TpOH8. 

Pa6oTa Bblll011HeH8 B na6opaTOpHH Bb!COKHX 3HeprHH Ol1Hl1. 

Coo6weHBe 061oeABHeHHOrO BHCTBTYTA aAepRWX BCCneAOBAHBI. ,l),y6Ha 1977 

© J977 06~e()UN6?NNWU UNCBUBJIB JIClepNWX UCCA6?Cl06QNUU Jb6HO 
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B cepe.LJ.HHe 50 rr. npu H3y'-leHHH npou;eccoB peKoM6u

Hauuu B nonynpoBO.LJ.HHKOBbiX npu6opax 6bin npe,LJ,nO)f(eH 

HOBbiH MeTO,LI, H3MepeHHfl nanp.ll)f(eHHOCTH MarHHTHOrO no

nH 4 . 3TOT MeTO,LJ, OCHOBaH Ha 3tPcPeKTe H3MeHeHH.ll KOHUeH

TpaUHH HOCHTeneH 3ap.li,LJ,a B TOHKOM nonynpOBO,LJ,HHKOBOM 

o6pa3Ue, HaXO,LJ,HIUeMCH B MarHHTHOM none, npH nponycKaHHH 

'-lepe3 Hero :JneKrpu'-lecKoro ToKa 1 a'. ,[l.anhneuume uccne

.LJ.OBaHHH Hosoro rona npeo6pa3osarenH, naJBaHHoro ranbsa

HOMarnuropeKoM6HHauuoHHbiM I r M pI, 6binH npo,LJ,On)f(eHbl 

B HHcruryre ¢u3HKH nonynpoBO.LJ.HHKOBbiX npu6opoB AH 
JlHTOBCKOH CC p ·;c.,. 7 

rMP npeo6pa30BaTenb HBn.lleTC.ll 6onee npOCTbiM 3ne

MeHTOM, '-leM ,LJ,aT'-IHK Xonna, T .K. npe,LJ,cTaBnHeT co6oH. 

nonynpOBO,LJ,HHKOBbiH pe 3HCTOp C aKTHBHblM conpOTHBneHHeM, 

BenH'-IHHa KOTOporo 3aBHCHT OT MarHHTHOrO H 3neKTpH'-1eCKHX 

noneH., CKpemeHHbiX B npocrpaHCTBe. BnuHHHe MarHHTHoro 

non.ll Ha cpe,LI,HIOIO KOHUeHTpau;HIO HOCHTeneH TOKa B r M p 

:JneMeHTe ysenH'-IHBaeTC.ll HnH yMeHbillaeTC.ll C ysenH'-IeHHeM 

HnH yMeHbUieHHeM Hanp.ll)f(eHHOCTH 3neKTpH'-IeCKOrO nonH. 

TaKHM o6pa30M, rMP npeo6pa30BaTenb B OTCYTCTBHe 

MarHHTHOrO non.ll Be,LJ,eT ce6H KaK 06hl'-IHhlH pe3HCTOp, a B 
v /8 I 

MarHHTHOM none npOHBnHeT BeHTHnbHbie CBOHCTBa 

B OTnH'-IHe OT MarHHTOpe3HCTOpOB H MarHHTO,LJ,HO,LJ,OB, 

rMP npeo6pa30BaTenb HMeeT nHHeHHYIO 3aBHCHMOCTb Bbi

XO,LJ,HOrO Hanp.ll)f(eHH.ll OT BenH'-IHHbl H3Mep.lleMOrO MarHHTHOrO 

non.li.OH '-IYBCTBHTeneH He TOnbKO K BeJIH'IHHe, HO H K Hanpas

neHHIO MarHHTHoro non.11, HMeer He6onhmHe pa3Mepbi I 10 x 

X 1,5 X 0,5 MM/, He3Ha'-IHTenbHYIO BenH'-IHHY noTpe6nHeMOH 

MOIUHOCTH I -20 MBm/ u BbiCOKYIO '-IYBCTBHTenhHOCTb K 

MarHHTHOMY non10 /50 ... 200/ B/T. 
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Hcnonh3YH rMP npeo6pa30BarenH, MO)I(HO npoeKTHpo

BaTh MHOFOKaHallhHhlC MarHHTOMCTphl )l.llH H3MepeHHH Ma

llhlX H cpe)l.HHX MarHHTHhiX noneii CO cpaBHHTCllhHO HeCnO)I(HOH 
~ ~1161 

3neKT'pOHHOH annaparypou . 

0/IHCAHHE H3MEPHTEHbHOTO TPAKTA 

113MCpHTCllhHhiH TpaKT )l.CCHTHKaHanhHOrO MarHHTOMCT

pa, npenHa3HaYeHnoro nnH H3MepeHHH B onnoM nuana3oHe 

/10- fl • • • 2 ·1 o-- 2 I T llOCTOHHHhiX H MC)l.llCHHO MCHHlOI.l..{HXCH 

/t'::; 5 T11/ MarHHTHhiX noneii • cocrour H3 cne.ll.YIOIIIHX y3nOB 

/puc. 1/: 
a/ TepMOCTa6HnH3HpOBaHHOH Kancynhi C rM p- 3ne-

MCHTOM H HarpeBaTeJieM; 

6/ JIHHHH CBH3H )l.nHHOH .11.0 200 M, onpe)l.CllHlOI.l..{CH 

MaKCHManhHO B03MO)I(HOC ynaneHHC )l.aTYHKa OT CXCMhl BXO)l.

H010 ycTpOHCTBa; 

B/ H3MepurenhHoro Mocra, conep)l(amero aKTHBHhie H 

peaKTHBHhiC 3llCMCHThlj 

r/ Y3KononocHoro cl>HnhTpa HH3KHX YacroT /<I>Hq/; 

.11./ .ll.BYX HCTOYHHKOB onopHoro HanpH)I(eHHH /110H/; 

e/ CXCMhl TepMOCTaTHpOBaHHH )l.aTYHKa; 

· )1(/ aHanoroBoro KOMMyraropa H BhiXO.ll.HOro KacKana. 

llpH H3MepeHHH C flOMOJ..UhiO rMP npeo6pa30BaTeneii 

llOCTOHHHhiX MarHHTHhiX noneii HCflOllh30BaHHe H3BCCTHhiX 

CXeM, flpC)l.Ha3HaYCHHhiX )l.nH onpe)l.eneHHH OTHOCHTenhH010 

H3MeHCHHH COflpOTHBneHHH /HanpHMCp, CXCM TCH30MeTpOB/, 

OKa3hiBaCTCH Mano3i}KlJCKTHBHhiM, T .K. BenHYHHa OTHOCH

TenhHOro H3MeHeHHH conpOTHBneHHH r M p 3neMeHTa B Mar-

HHTHOM none (H) cpaBHHTenhHO Mana 
1 d 

lp- ct¥!-
-4 

;;;; 1,5·10 1/Fcj, B TO BpCMH KaK ero TCMnepaTypHbiH 

K03cl>cl>HIIHCHT COllpOTHBJieHHH HMCCT 6onhlllYIO BenH4HHY 

1 dp -2 0 • 
j-~ =2 ••• 3·10 1/C/nput=25C. 

p 

ll03TOMy C IICnhiO YMCHhlllCHHH BnHHHHH HCCTa6HnhHOCTH 

TeMnepaTyphl Ha BhiXO)l.HOe HanpJI)I(CHHC MOCTOBOH CXCMhl 

4 

HC06XO)l.HMO HCllOllh30BaTh BCHTHllhHhiC CBOHCTBa rMP npe

o6pa30BaTCnH. )J,nH 3TOrO )l.aTYHK B036y)l()l.alOT nepeMCHHhlM 

HanpH)I(CHHCM CHHYCOH)l.anhHOH cl>opMhl, a BCllHYHHY MarHHT

HOro flOllH (Ho )H3MCpHIOT Ha Y.ll.BOCHHOH YaCTOTC B036y)l()l.CHHH 

(21' ) HllH Bhl)l.CllHlOT flOCTOHHHYIO COCTaBnHIOI.l..{YlO B IICDH, ll 
CO)l.Cp)l(all.{CH npeo6pa30BaTCllh. B 3TOM cnyyae OTHOCHTCnh-

HaH norpelllHOCTh H3MCpCHHH If0 paBHa OTHOCHTCllhHOMY 

H3MCHCHHIO TCMneparyphl npeo6pa30BaTCllH. 

BenHYHHa HanpH)I(CHHH flOCTOHHHOH COCTaBnHIOI.l..{CH onpe
'a .4 1 . )l.CnHeTCH Bh!pa)I(CHHCM 

2 
V : A·II V 

0 0 ll 

l)l.e A - K03ci>ci>HIIHCHT, xapaKTCpH3YlOI.l..{HH YYBCTBHTCllhHOCTh 

)l.aTYHKa; V
11

- aMUllHTY.ll.HOC 3HaYCHHC HallpH)I(CHHH B036y)l(

)l.eHHH. 

)J,nH YMCHhllleHHH BllHHHHH BellHYHHhl Vll Ha llOKa3aHHH 

)l.a TYHKa B036y)l()l.CHHC H3MepHTCllhH010 MOCTa OCyll.{eCTBnH

CTCH reHepaTOpOM CTa6HnhHOH aMflllHTY.ll.hl/rCA/, OTHOCH

TCllhHaH HeCTa6HnhHOCTh BCllHYHHhl BhiXO)l.HOIO HanpH)I(eHHH 

10
-4 'lS 

Koroporo He npeBhilllaer 

Bo36y)l()l.aH r M p npeo6pa30BaTenh nepeMCHHhiM Han pH

)I(CHHCM, y)l.aCTCH OCyll.{eCTBHTh XOpOlllYlO pa3BH3Ky DO no

CTOHHHOMY TOKY MOCTOBOH CXeMhl OT rCA, 'iTO llpHBO)l.HT 

K )l.OllOnHHTCllhHOMy YBCllHYCHHlO YYBCTBHTCllhHOCTH )l.aT-

4HKa. KpoMe Toro, BhiCOKOCTa6HnhHOe HanpH)I(eHHe npaKTH-

4CCKH llOllHOCThlO npHllO)I(eHO K npeo6pa30BaTClllO 

1 
IT .K. -·--- ".< RrMp I, 4To CHH)I(aCT rpe6oaaHue K aenH4HHe 

ul ,,e 0 

BhlXO)l.HOrO HanpH)I(CHHH rcA. Hcnonh3YH nononHHTenhHhie 

peaKTHBHhiC 3neMCHThl B MOCTOBOH CXeMe, ynaeTCH 3Ha4H

TCllhHO /He MCHee 60 oEj ocna6HTh HanpH)I(eHHe B036y)l()l.e

HHH B H3MCpHTenhHOH )l.HaroHanu MOCTa. Heo6XO)l.HMOe 

COrnaCOBaHHC BhiCOKOOMHOrO H3MepHTenhH010 MOCTa, pa

OOTaiOI.l..{ero B pe)I(HMC xonocToro xona c nocnenyiOI.l..{HMH 

IICDHMH CXCMhl )l.OCTHraeTCH C llOMOI.l..{hlO onepaiiHOHHOIO YCH

nHrenn /OY I MAA-501. HeHHBepTHPYIOJ..UHH axon OY c 50o/o 

OTPHIIaTCllhHOH o6paTHOH CBH3hl0 /00C/ o6ecne4HBaeT 

BhiCOKOC BXO)l.Hoe conpoTHBneHHe / R H\. oy ~ 5 MO..w/. 
)J,nn YMCHhllleHHH HanpH)I(eHHH OlllH6KH Ha Bhixone OY, 

KOTOpOe 3aBHCHT OT BCllH4HH BHelllHHX COllpOTHBnCHHH 9 ' 
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Ha HeHHBepTupyromuB: oxo~ OY nocne~ooaTenLHO c rMP 
npeo6pa30BaTeneM BKniO'IeH BblCOKOCTa6HnbHblB H BblCOKO
OMHblB pe3HCTop R = 1 MOM I puc. 2/. llpu BblnonHeHHH 
ycnoBHJI R >> RrMp TeMnepaTypHLie H3MeHeHHJI a6conroT
HOB oenu'IHHbl conpoTHBneHHJI rMP npeo6pa3oBaTenJI He-
3Ha'IHTenLHO cKa3blBaiOTCJI Ha BblXO~HOM HanpJI~eHHH OY. 

AnJI ocna6neHHJI HaBO~KB OT rcA H HCTO'IHHKOB, pa6o
TaiO~BX Ha qacToTe 50 F14, B H3MepuTenLHOM KaHane uc
nonL3yeTcJI Y3KononocHbiB ci>Hq, ~eanu3yromuB: CTPYKTYPY 
Payxa /ci>Hq TpeTLero nopJIAKa/ 1 01

. qacToTa cpe3a ci>Hq 
f 

0
=10 F14, HepaoHoMepHOCTL qacToTHOB xapaKTepucTHKH -

He 6onee 1 Ob, HaKnOH xapaKTepHCTBKH - 20 oE/oKmaay. 
11cnonL30BaHue ~ecJITH ci>Hq /no qucny KaHanoo MarHHTO
MeTpa/, BKnro'leHHLIX ~o KOMMyTaTopa aHanoroBblX curHa
noo, no3BOnJieT nOBblCHTb CKOpOCTb onpoca KaHanOB, T.K. 
B 3TOM cnyqae CHHMaeTCJI oonpoc o nepexoAHLIX npoueccax, 
KOTOpble B03HBKaiOT Ha BblXO~e ci>Hq npu KOMMyTaU.HH cur
HanOB Ha ero oxoAe 114'. CKopocTL onpoca KaHanoB Mar
HHToMeTpa npuo6peTaeT 6onLlliOe 3Ha'leHue npu pa6oTe 

npu6opa Ha nuHHH c 3 B M. 

Bcero B H3MepHTenLHOM TpaKTe OAHOrO KaHana 3aAeB
CTBOBaHO TpH onepaU.HOHHbiX ycunHTenJI, pa6oTaiOIUBX C 
rny6oKoB: OOC, 'ITO no3Bonuno yMeHLWHTL ApeB:cl> BblXO~Horo 
HanpJI)KeHHJI MarHHTOMeTpa. YcTaHOBKa Hyneooro ypoBHJI 
ocy~ecTBnJieTCJI c noMOJ.ULIO perynupoBKH Hanp.ll~eHHJI Ha 
HeHHBepTupyromeM oxoAe onepau.uoHHoro ycunuTenJI ci>Hq. 

PerynupyeMble ~enuTenu HanpJI)KeHHJI no~Knro'leHbl K 
~BYM o6pa3U.OBblM ucTO'IHHKaM onopHoro HanpJI~eHHJI c no-

' 12' 
HH~eHHblM BblXO~HblM conpoTuoneHue:M ~ BbiXO~Hoe HanpJI-
~eHue HOH cocTaBnJieT ±2,178 B. B Ka'leCTBe nepBH'IHoro 
ucTO'IHHKa uanpJI~eHHJI B HOH ucnonL3yeTcJI cTa6unuTpoH 
Tuna ,[\818E. BpeMeHHOB ~peB:cl> 3a 8 ~ pa6oTbl npu ToKe 
uarpy3KH 18 MA u TeMnepa Type t =22 ° C He npeBbllllaeT 
0,5 MB. 06maJI opeMeHuaJI uecTa6unLHOCTL Hyneooro ypoouJI 
H3MepuTenLHOrO TpaKTa MarHBTOMeTpa COCTaBnJieT 50 ~KB 
B Te'leHue 8 ~ uenpepbiBHOB pa6oTbl npu TeMnepaType t = 

= 20 -;. 25 ° c. 

6 

TEPMOCTATHPOBAHHE FMPIIPEOEPA30BATEJIJI 

KaK OTMe'lanocb paHee, rMP npeo6pa30BaTenb BMeeT 
6onblliOB TeMnepaTypHbiB K03cl>cl>HU.BeHT conpOTBBneHB.Il 
/TKC/. AnJI yMeHLllleHBJI norpelllHOCTB B3MepeHBJI MarHHT
Horo nonJI, Bbi3BaHHOB B3MeHeHHeM TeMnepaTypbl OKpy~aro
meB: cpe~bl, B MarHBTOMeTpe ocymecToneHo TepMocTaTupo
BaHue ~aT'IHKa. TeMnepaTypa rMP npeo6pa30BaTenJI t = 
= 35 °C no.zu~ep~uoaeTcJI c TO'IHOCTLIO ±0,05° C, ripu H3Me
HeHHH TeMnepaTypbl oKpy~aromeB: cpe~bl OT +15 ~o +33 °C. 
3TO ~OCTHrHyTO C nOMOI.UbiO CBCTeMbl aBTOMaTH'IeCKOrO He-

/ 12.' v 

peoepCHBHOrO perynupoBaHHJI , COCTOJIJ.UeH H3 TepMO-
'IYBCTBHTenLHoro 3neMeHTa, ycunuTenLHO- npeo6pa3yromero 
ycTpoB:cToa, perynupyro~ero u HarpeoaTenLHoro 3neMeH
TOB, KancynLI C TennOH30nJIU.HOHHblM KOpnyCOM /TepMO
CTaTa/. B OTnH'IBe OT lllHpOKO H3BeCTHbiX KOHCTPYKU.HB 
TepMOCTaTOB, B KOTOpbiX ~nJI CHJITBJI TeMnepaTypHbiX rpa
~HeHTOB ucnonL3YIOTCJI ~eTanu noBblllleHHOB Tennonpooo~Ho
CTH /Me~b, naTyHb, 6pOH3a/, TepMOCTaT MarHHTOMeTpa 
He HMeeT MeTannH'IeCKOrO KOpnyca. 3TO npHBO~HT K yMeHb
llleHBIO ero ra6apHTOB, oeca u, 'ITO oco6eHHO oa~Ho, B03-
MO~HOCTH HCnOnb30BaHHJI B nepeMeHHbiX MarHHTHblX nonJIX. 
Bo3HHKaro~uB: npu 3TOM TeMnepaTypHbiB rpa~ueHT BHYTPH 
TepMOCTaTa He npHBO~HT K norpelllHOCTH TepMOCTaTHpOBaHHJI 
~aT'IHKa, TaK KaK curHan OlllH6KH ~nJI cucTeMLI aoTopery
nupooaHBJI CHHMaeTcJI c AHaroHanu pa6oqero B3MepuTenL
Horo MOCTa, COCTOJI~erO H3 npeiJ.H3HOHHOrO pe3HCTOpa H 
rMP npeo6pa3oBaTenJI. llepeMeHHOe HanpJI~eHHe B~uaroHa
nu H3MepHTenbHOrO MOCTa Ha 'laC TOTe B036y~~eHHJI (f B) 3a
oucuT TonLKO oT pa36anaHca cpe~Hero 3Ha'leHHJI conpoTuo
neHHB MOCTa, TO eCTb TeMnepaTypbl ~aT'IHKa H He 3aBBCHT 
oT oenH'IHHbl H3MepJieMoro MarHHTHoro nonJI. 

TaKHM o6pa3oM,ucnonL30BaHueo~Horou3MepuTenLHoro 
MOCTa ~nJI H3MepeHHJI MarHHTHOrO nonJI H TeMnepaTypbl 
AaT'IHKa cTano B03MO~HLIM 6naro~apJI ucnonL30BaHHIO oeH
THnLHLIX CBOBCTB rMP 3neMeHTa. 

YcunuTenLHo-npeo6pa3yro~ee ycTpoB:cTBO TepMo-
CTa6unu3upyro~eB: CHCTeMbl COCTOHT H3 cneAYIO~HX y3nOB 
/puc. 1 u 2/: 

a/ u36upaTenLHoro ycunuTenJI I f =300 F14 L\f0 ,5=10 F14, 
k =600/; 
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Cz 1'1HOrOKOH0.11DH020 

KOMII"!Ima"'opa: 

Puc. 1. EAoK- cxeMa U3MepumeAbH020 mpaKma u KOMMymamopa. 

- ._, 

Puc. 2. llpUHijunuaAbHaJI cxeMa U3MepumeAbH020 mpaKma u mepMocma-
6uAu3aijUU oam"'uKa. MC1 ... MC6, MCB, MC9- onepaijUOHHble ycuAumeAu 
MAA-501; MC7 - aHaA0206blU KA10"1 K1KT902; MC10, MC12, MC13, 
MC15 - onepaijUOHHble ycuAumeAu K1 YT401 E; MC11 u MC14 - mpaw 
3UC1110PHble c6opKu K1KT011A u KTJ18E. 



6/ .D.BYXTaKTHOro CHHXpOHHOrO ,D,CTCKTOpa /CJJ../; 
B/ cxeMbi ynpaBneHHJI cuuxpoHHbiM .n.eTeKTopoM /Cx. Y /; 
r/ cllaJoBpa~aTenJI /<I>B/; 
.D./ cPHITbTpa HH)f(HHX qaCTOT /<I>Hq/ C ':laCTOTOB cpe3a 

1 rll. 
PerynupyiO~HM 3ITCMCHTOM CHCTCMbl JIBITJICTCJI CXCMa 

cpaBHCHHJI /Cx.C/, pa6oTalO~aJI B pe)f(HMe CTaTH':ICCKOro 
perynJJTopa TeMnepaTypLI, a uarpeaaTenLHLIM JneMeHTOM 

/H3/ - peJHCTop MJIT -0,125 - 110 OM. )l,nH yMeHLllleHHJI 
nepuo.n.a Kone6auuii: TeMnepaTypbi uarpeBaTenL MaKCHManLuo 
npu6ITH)f(CH K rMP npeo6pa30BaTenlO H CMOHTHpOBaH BMCCTe 
C HHM Ha O,D,HOB MeTannH':ICCKOB nO,D,ITO)f(KC. 

MHOFOKAHAJibHbiH AHAJIOFOBbiH 
KOMMYTATOP /MAK/ 

)l,nJI onpoca ,D,aT':IHKOB B MarHHTOMeTpe HCnOITL3yeTCJI 
.n.ecJJTHKauanLHLIB auanoroabiii: KOMMyTaTop. MAK .n.on*eu 
o6na.D;aTb BblCOKOB TO':IHOCTblO, Ha)J.C)f(HOCTblO H MHHHManL
HblM BITHJIHHeM napannenLHLIX ueonpaliiHBaeMLIX Kauanoa. 
Hau6onee nonuo 3THM Tpe6oBaHHJIM y.n.oBneTBopHeT auano
roBLIB KOMMyTaTop ua noneBLIX Tpau3HCTopax c MOil-

~ 1131 B CTPYKTypou . Ka':leCTBe JneMeHTOB ynpaBneHHJI KITJO':IaMH 
ucnonL3YIOTCJI onepauuoHHLie ycunuTenu / 14 :' Ilocne.n.uue no-
3BOITJIJOT ynpOCTHTb CXeMy ynpaBITCHHJI H o6ecne':IHTb co
rnaCOBaHHe curuanoa ynpaaneHHJI no ypoBHJIM H nonJJpuocTH. 
Ha puc. 3 npuae.n.eua cxeMa MAK. TpaH3HCTOPLI c MOil 
CTpyKTypoii:, )J.ITJI nocTpOeHHJI 6eCKOHTaKTHbiX KITlO':IeB, Bbi
nycKalOTCJI B BH,D,e HHTerpanLHhiX c6opoK- 1KT901, 1KT902, 
peanuJoBaHHLIX no TBep.n.oTenLuoii: Texuonoruu. 

HuTerpanLHaH MHKpocxeMa 1KT902, KpoMe qeTLipex 
TpaH3HCTOpOB, CO.D.Cp)f(HT TaK)f(C "oxpaHHbie" .D.HO)J.hl, pa6o
TalO~He B pe)f(HMe BOCCTaHaBITHBaCMOrO npo60JI. 0HH npe
)J.OXpaHJllOT TpaH3HCTOpbl OT BbiXO,D,a H3 CTpOJI, BCITC)J.CTBHe 
noJJaneHHJI ue.n.onycTHMO 6onLllloro uanpJJ)f(eHHJI Ja TBop- no.n.
no*Ka. OcTaTo':luoe uanpH*euue OTKphiTOro KITJO':Ia ua MOil
TpaH3HCTOpe npaKTH':ICCKH paBHO uymo. 3TO ll03BOITJICT KOM
MYTHpOBa Th C MaiTblMH norpeliiHOCT JIMH uanpJI)f(CHHJI nopH,D,Ka 
HCCKOIThKHX MHKpOBOIThT. IlorpeliiHOCTH nepeKITIO':IaTCITJI 
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o6ycnosneuw conporusneuueM orKpwroro KnmYa -so OM, 
uaso~KaMH H3 uenu ynpasneuuH a curuanhuym uenh Yepe3 
eMKOCTh 3aTBOp-KaHan /HeCKOnhKO nHKO~apa~/, a TaK~e 
KOHe4HhiM conporusneuueM JaKphiToro KnmYa. Conporusne
HHe Me~~y CTOKOM H HCTOKOM 3aKphiTOrO MOll -rpaH3HCTOpa 
Ofihi4HO COCTaBnHeT HeCKOnhKO COTeH MeraoM. 

,[l,nH cxeMhi MAK ua o~HOM rune rpauJucropos c MOll
crpyKrypo8 craruqecKym norpernuocrh K03~~uuueura nepe
~aYH MO~Ho onpe~enurh no ~opMyne 13 · 

y Yp 
U = U --+ U (n-1)--

Bhtx Ill X y p y , 
l ~ 

(ll-1 )i y VI p . 
t ---- + e i -- . 

y '\' y '\' - -
r~e: UliiX- BXO~HOe HanpH~eHHeHa i -MBXO~eKOMMyTaTopa 
/BKnWYeHHOe COCTOHHHe KaHana/, 

Up - HanpH~eHHe Ha V -M OTKnW4eHHOM BXO~e KOMMyra-
TOpa, 

y - npOBO~HMOCTh 3aMKHYTOI'O KniD4a, 
Yp- nposo~HMOCTh pa30MKHyroro Kmoqa, 
i p- CYMMapHhiH TOK yTeYKH pa30MKHYTOI'O KnKJ4a Ha 

no~no~KY H 3aTBOp. 

l c i t i 
p Oil II 

i il - TOK yTe4KH 4epe3 oxpaHHhiH ~HO~, 
e 1 - HanpH~eHHe ynpasneHHH 3aMKHYThiM KnWYOM, 
Yv 1 - nposo~HMOCTh uenu ynpasneHHH JaMKHyroro KniDYa, 

n ~ 1 

" Yv ~ Y + - Yr ':til. r.K. - r~ 1 

n~-1 

( Y + ~ y p )<<y , TO Y v;, y , 
II p" l 

Y11 - npOBO~HMOCTh Harpy3KH. 

,[l,nH uurer·panhHhiX KmoYeif KlKT902 HMeeM cne~ytomue 
napaMeTphi: 

., 9 .·. q 
Y ~2-10 '1/0M, Y 1'=10 '1/0M,yv =5·10 . o/o1/0M 

=1,5-10 \lA. . 1 
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HanpH~euue ynpasneHHB KnroYaMu eJ =20 B, nposo~u
MOCTh uarpy3KH y H =0,2 -10 -· 6 1/0M. PacYeT noKaJwsaer, 
4TO CTaTH4eCKaB norpeiiiHOCTh K03<ixPHUHeHTa nepe~a4H co
CTaBmieT senuYuHy I -Io-n I u npaKTuYecKu em MO~Ho 
npeue6pe4h. 

KOMMyTaTOp COCTOHT H3 BHyTpeuuero reueparopa TaK
TOBbiX HMllynbCOB H pacnpe~enuTenB HMnynbCOB, BbiXO~bl 
Koroporo qepe3 cornacyromue ycrpoiicrsa no~KnmYeHbi 

uenocpe~crseuuo K KniOYaM. B ycrpoiicrse npe~ycMorpeuo 
uecKonbKO pe>KuMOB pa6oTbi: a/ or suyrpeuuero reueparopa 
c nepuo~oM T = 3, 5, 10 c; 6/ or suernuero reueparopa 
HMnynbCOB; B/ O~HOKpaTHbiH py4HOH JanycK KOMMyTaTopa 

or KHODKH KH1 "3anycK". 
KoMMyrarop uMeer 10 pa6o4HX Kauanos u KOMMyrupyer 

auanoroswe curuanbi nono>KurenbHOH u orpuuarenbHOH no
nBpuocru. HoMep pa6oqero KaHana uu~uuupyercH uu~poBbiM 
HH~HKaropoM ua nuueso8 nauenu npu6opa. 

Y crpoiicrso pa6oraer cne~ymmuM o6pa30M. KuonKoH 
KH2 "C6poc" nepecYeTHaB ~eKa~a /MC4/ ycrauasnusaercB 
B COCTOBHHe "0". llpH 3TOM UH~pOBbie HH~HKaTOphl /MC11, 
14/ BbiCBe4uBaWT HOMep KaHana - llH~py 10. llpH no~aqe Ha 
ynpasnBIOI.l.{HH sxo~ CYeTHOH ~eKa~hl o~uoro curuanbHoro 
HMDynbCa HH~HUHpyeTCB HOMep KaHana 01 H T .~. 3TO o6ec
neYHBaeTCB COOTBeTCTBYWI.l.{HM UO~KnW4eHHeM ~eiiiu~paropa 
/MC7 ,8/ K BbiXo~aM A.B. C.D cqerYuKa. 

CosoKynuocTb noru4eCKHX yposue8, ueo6xo~HMhiX ~nB 
BhlCBe4HBaHHB UH~p "1" HliH "0" 3HaKOBbiM HH~HKaTOpOM 
/MC 11/, ~opMupyercB ~ernu~paropoM /MC7 I, uusepropaMu 
/MC 10/ u ~uo~aMH I ,[1,4 "',[1,6/. Bblxo~w npeo6pa3osarenB 
~BOH4HO- ~eCBTH4HOrO KO~a B ~eCBTH4HbiH /MC5/ 4epe3 
pe3ucropbl /P 19.::-28/ no~KnmYeHbl ua yposeub +5 B. TaKuM 
o6pa3oM o6ecnequsaercg cocroBHue noruqecKoH "1" ua 
ocranbuwx ypoBHJIX ~ernu~paropa, KpoMe nepsoro, y Koro
poro ua BbiXo~e uaxo~uTCH yposeub curuana "0". BbiXO~bl 
~ernu~paropa /MC5/ ll0~11104eHbl K HeHHBepTHPYIOillBM Bxo
~aM onepauuoHHbiX ycanurene8 /OY I - KOMnaparopos 
fMC 15724/. Ha uiiaeprupyiOillBe axo~bl acex OY no~aercH 
onopHbiH noreuuuan +1 ,5 B. llpu nocrynneHHB ua axo~ 

nepaoro KOMnaparopa caruana ''0" ua Bblxo~e KOMnaparopoa 
noHBJIJieTcH caruan ynpaaneuuH U ~~~x = -19 B, raK KaK 

1~ 



t . --
u,~x =+1 ,5 BH uw,c,UilX ' BbiXO)l.bl KOMnaparopoB coe.n.uueHbl 
C 3aTBOpaMH KJUO'IeH. 

Ilpu ucnbiTaHHHX OY K1YT4011i B Ka\fecrse KOMnapa
ropoB B cxeMe norpe6osancH npe.n.sapurenbHbiH or6op OY, 
T.K. ouu ue scer.n.a o6ecne'IHBanu ua Bbixo.n.e Heo6xo.n.HMbie 
ypoBHH curHana ynpasneHHH. Jlyqwue pe3ynbTaTbi 6binH 
nony'leHbi c OY K1 YT402A. 

IlpH HanpH)f(eHHH 19 B Ha 3a TBOpe KniO'I OTKpbiBaeT<:H H 
nponycKaer curHan c .n.ar'IHKa, no.n.KniO'IeHHoro Ha ero sxo.n.. 
TaKHM o6pa30M, npu no.n.aqe Ha sxo.n. C'leTHOH .n.eKa)l.bi 
CHrHanbHOrO HMnynhCa BKniO'IaeTCH 1 KaHan KOMMyTaTopa. 
Ha sxo.n.e "+" .n.pyrux KOMnaparopos uanpH)f(euue +4,5 B, 
'ITO COOTBeTCTByeT CHrHany "1" Ha OCTanbHbiX BXO)l.aX 
.n.ewu~paropa. Ilpu nocrynneHHH ua sxo.n. C'leTHOH .n.eKa.n.w 
cne.n.yiOmero curHanbHoro HMnynbca Hynesoii noreHuuan 
llO)J.aeTCH Ha BXO)l. BTOpOrO KOMllapaTOpa H 3aMbiKaeTCH 
BTOpOH KJliO'I. 11H.D.HKaTOpbl BbiCBe'IHBaiOT HOMep KaHana -
02 H T.)l.. 

Ilepe.n.aro'IHaH xapaKrepucTHKa KniO'Ia npuse.n.eHa Ha 
puc. 4, r .n.e 1 - "nacnopTHbiH" pe)f(HM pa6oTbi KnH)'fa 

~~B 
~----------~---~2~~--r-----,-----, 

8~ tAf2 
T7 

12 4 s 12 
1 zr&~s 

L---~-----L---~L---~L---~----~ 

Puc. 4. Ilepeoamo'ma.JI xapa~emepucmw(a KAIO~a. 
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/Ha no.n.no)f(KY no.n.auo +5 B/; 2 - pe)f(HM pa60Tbi KniO'Ia c 

OTKniO'IeHHOB llO)l.nO)f(KOH. 

OCHOBHblE IIAPAMETPbl MAK 

1. l.Jucno onpawusaeMbiX KaHanoB 
2. Ko3cl><Puuueur nepe,D.a'IH KJIIO'Ia 
3. 3a.n.ep)f(Ka ynpaBnHIOIUero 

curHana B pacnpe.n.enurene 

10 
1 

50 HC 

4. 3a.n.ep)f(Ka ynpasnHIOmero 
curHana B cxeMe ynpasneHHH 

KniO'IaMH /OY / 
5. BpeMH nepeKniO'IeHHH OY 

/650-700/ HC 
/50 - 60/ HC 

6. liblcTpo.n.eiicTBHe aHanorosoro 

I<niO'Ia 
7. l1H.D.HKaUHH onpawusaeMoro 

KaHana BblllOnHeHa Ha CBeTO)l.HO)l.HbiX 
Marpuuax rona AJI304r 

/150-200/ HC 

0UHCbJBaeMOe ycTpOHCTBO CMOHTHpOBaHO B .D.BYX 6noKaX 
wupHHOH 68,7 MM MexaHn'lecKoro crau.n.apra KAMAK. 

B 3aKniO'IeHne asropbi 6naro.n.apHT A.A.AHawuHa u 
B.H.Ky3Heuosa 3a MOHTa)f( u HacrpoiiKy 6noKoB. 
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