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,D;mr pajpa6oTaHHLIX a Jla6opaTOPHH x.n:epHLIX npo6,neM 
eapHaHTOB MarHHTHLIX KOMnapaTopoB noCTOHHHOro TOKa /I,:?/ 

Tpe6yIOTC.JI ::nanOHHLie /onopHLie/ HCTO'lfHHKH T0Ka l · Ma, 
110 Ma,. 1 a, J ,024 a. ,D;onyCTHMa.JI HeCTa6HnLHOCTL 3TanoH-

Horo TOKa 1 a / \iO24 a/ HMeeT nopx.n:oK 10-5, a T0KOB 
1 Ma H 10 Ma - 10- · · · 

H::ffOTOBneHHLie .n:mr pa6oTLI c KOMnapa TOpaMH HCTO'lfHHKH 
TOKa Ha 1 Ma H 10 MaBLinOnHeHLI no cxeMaM TpaHJHCT0PHLIX 
KOMne,JA9aUHOHHLIX CTa6HnH3aTOpOB C o.n:noKac~a.n:nLIMH 
YilT , '. IlpHHUHnHanLnax cxeMa cTa6HnH3aTopa Ha 1 Ma 
npHee.n:eHa Ha pHc. 1 /Tl, T2/. HecTa6HnLHOCTL TOKa, 
H3MepeHHa.JI B na6opaTOPHLIX ycnoBHHX, He npeBLilllaeTO,lo/o 
Ja 8 11acoe /nocne 30 MWI nporpeea/. lfaMeHeHHe conpo
THBneHHH Harpy3KH OT O .n:o 100 OM BLI3LIBaeT OTKilOHeHHe 
TOKa Ha O,O5o/o /npH HanH'IHH 6annaCTHOro conpoTHBneHHH 
R = 3 KOM/. 

HarpyJKOH HCTO'IHHKa TOKa Ha 1 Ma .JIBil.JieTC.JI C00TBeT
CTByIOIUaH ceKUHOHHPOBaHHa.JI o6MOTKa cpaaHeHH.JI K0Mna
paTopa, conpoTHBneHHe KOTopoii a npouecce KOMMyTaUHH 
H3MeHHeTC.JI OT O .n:o 25 OM. 

Ha pHc. 1 npe.n:cTaBneHa TaK:>Ke npHHUHnHanLHa.JI cxeMa 
npeo6paJoBaTenx Hanpx:>KeHHH /T3, T4, Tpl/. BLJxo.n:Hoe 
HanpH:>KeHHe npeo6pa30BaTen.JI 80 6 /BLinPHMHTenL ,D;6-:-,D;9/ 
HMeeT Mam.le nynLCaUHH npOMLilllneHHOH 11aCTOTLI H HcnonL-
3,yeTC.JI .n:nx nony11eHHH onopHoro Hanpx:>KeHHH a ycTporicTee 
cpaBHeHHH cTa6HnHJaTopa 1 a/O,O24 a/. Ilpeo6pa3oeaTenL 
HMeeT TaK)l(C BLIX0,IJ; 20 6 /BLIIlpHMHTenL ,D;l - ,D;4/' uc
nonLJyeMLIH B CTa6HnHJaTope 1 Ma. 

CTa6unHJHpoeaHHLiii HCTO'IHHK TOKa I a /1/024 a/ 
BLIIlOnHeH no cxeMe c ,IJ;BOHHLIM perynupoBaHHeM/3 • linoK
cxeMa 3TOro HCTO'IHHKa npHBe,n:eHa Ha PHC. 2 . 
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OcHOBHOH KOHTYP CTa6HJIH3aD;HH co,nep)KHT TpaH3HCTop
HblH perym1Top /PT/, 3TaJIOHHoe corrpoTHBJieHHe /R 3111 /, 

ycTpOHCTBO. cpaBHeHHH H YIIT /3/. 3TaJIOHHOe conpOTHB
JieHHe H PHA ,npyrnx 3JieMeHTOB ycTpOHCTBa cpaBHeHHH 
IlOMeID;eHbl B TepMOCTa T / 4/. BcrroMora TeJibHblH KOHTYP 
CTa6HJIH3aD;HH co,nep)KHT ynpaBJIHeMbIH BbIIlPHMHTeJib /1/ 
n YCTPOHCTBO ynpaBJieHHH-/2/. 

IlpHHUHUHaJibHaH cxeMa~BCIIOMoraTeJibHOro KOHTypa CTa-; .. 
6HJIH3al{HH• ·~noKa3aHa Ha· PHC. 3.·· :YcTpOHCTBO ynpaBJieHHH 
npoBOJ:(HMt>CTblO '.perynn'pyroui~r.o·· THPH~.;opa ,l1;13 BKJIIOqaeT 
B ce6x re Hepa TOp IIHJI'oo6pa3HOrO HarrpH)KeHHH /T 1/, J:(HO,n
Ho-pereHe,PaTHBHyIO cxeMy. cpaBHeHH.si /T2/, 14,I, ycHJIHTeJib 

. HMilYJibCOB ynpaBJieHliH /T3/ H H3MepHTeJibH0e ycTpOHCTBO 
/T4,,l1;7/. ' ' ' , ' ,. 

reHepaT<,>P nHnoo6pa3HOJ;'O HanpH)KeHH~ HMeeT ,nJIHTeJIL
HOCTb IlpHMOr:o< XOJ:(a 9,7 }Mce1< H 3anycKaeTCH J:(Ba)KJ:(bl 
3a nepno.n c~Te:anro Hi:l,npH)KeHHR. AMnJIHTy,na rrHnoo6pa3Ho
ro HanpH)KeHHH. '"'.'" 5 e. )J;.irn 38.IIYCKa reHepa.Topa CJiy)KaT 
o6MOTKH Y,. VI cHnoaor;p TpaHcqiopMaTopa Tpi H B_eHTHJIH 
,ll;l, ,l1;2. . .. . . . . 

Ifanoo6pa3~0e HaIIpHmeHHe rro,naeTCH Ha 0J:(HH H3 BXOJ:(OB 
J:(HOJ:(HO-pereHepaTHBHOH cxeMbl cpaBHeHHH /KaTOJ:( J:(HO,na 
,l1;3/, ,npyroii e·e BXO,n: /KaTOJ:( .nno.na ,l1;8/ IlOJ:(KJIIOqeii K BbJ
xo,ny H3Me'pHTeJibHOrO ycTpOHCTBa. 3HaqeHHe ,HanpH)KeHHH 
Ha BbIXo,ne. H3MepuTeJILHoro· ycTpoiiCTBa uax·o.nuTcx B .onpe
.neneHHOM C_OOTBeTCTBHH C BeJIHqHHOH OTKJIOHeHHH HanpH)Ke
HHH U 1(3 .· OT 3a,naHHoro 3,Ha~eHirn. Kot.na; MrHOBeHHOe 
3HaqeHHe nunoo6pa3Horo HarrpH)KeHHH npeBbICHT /no a6co
JIIOTHOH aeJIH'-IHHe/ ypoBeHb BbIXOJ:(HOro HarrpH)KeHHH H3Me-· 
PHTeJibHOro 'ycTpOHCTBa, Ha. BbIXOJ:(e C_XeMbl cpaBHeHHH 
noHBJIHeTcx cepaH K0POTKHX HMnynLcoa •• i:iepBLiii HMrrynLc 
cepHH B03_HHl<aeT, B MOMeHT paBeHCTl~a HanpJI)KeHHH, rrpu
JIO)KeHHbIX K BXOJ:(aM J:(HOJ:(HO-pereHepa,THBHOH CXeMbl cpaB
HeHHH, H ero BpeMeHHOe IlOJIO)KeHHe oripe,neJIHeTCH BeJIHqn
HOH 0TKJIOHeHHH U 1(3 OT 3a,naHHOro 3HaqeHHH. Ilocne 
ycHJieHHH HMIIYJibCbl no,naIOTCH Ha yrrpaBJIHIOID;HH 3JieKTpo,n 
perynHpyromero THpHcTopa. 

IIepeqHcJieHHbie 3JieMeHTbl COBMeCTHO C peryJIHpyIOID;HM 
THPHCTOpOM ,l1;13 o6pa3yIOT KOHTYP aBTOMaTnqecKoro pery
JIHPOBaHHH, KOTOpbIH CBOHM .neiiCTBHeM CTa6HJIH3HpyeT rra-
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,neHHe Hanp,nKeHH.11 U 1(3 · Ha peryJIHPYIOI.QeM TpaH3HCT0pe_ 
PT. 3Ha'leHHe U K3 np11MepHo paBHo Hanp.11:>KeHHIO npo60.11 
CTa6HJIHTPOHa ll,7. 

IlpHHUHnHaJILHa.11 cxeMa 0CH0BHoro K0HTypa CTa6HJIH-
3aUHH noKa3aHa Ha PHC. 4. 

TpOHHOH COCTaBHOH TpaH3HCTOP /Tl-T3/ .IIBn.11eTC.II 
peryJIHPYIOI.QHM 3JieMeHTOM OCHOBHoro KOHTypa CTa6HJIH3a .::. 
UHH. ll,n.11 3aI.QHTLI PT OT onacHLIX HMilYJILCHLIX nepeHanp.11-; 
.)f(CHHI CJiy:>KaT CTa6HJIHTPOHLI lJ.l, /1.2. 

B Ka'leCTBe HCTO'IHHKa onopHoro Hanp.11:>Ke~.H~ npHMeH.117_ 
CTC.11 TpeXKOHTYPHLIH napaMeTpH'ICCKHH CTa6HJIH3aTop jll,6 -: 
/1.11/, CHa6:>KeHHLIH perynHpyeMLIM ,neJIHTeJieM Hanp.ll)KCHH.11 
R5 +RS /R5 , R6 , RS - pe3HCTOPLI H3 MaHraHHHOBoii.npo-: 

BOJIOKH; R7 - IlpOBOJIO'IHLIH MHOI'006opOTHLiii Il0TCHUH.OMCTp/ ., 
Pa3HOCTL Hanp.11:>KeHHH uon ·11 0 R . Il0CTynaeT Ha BX0,If 
ycHJIHTCJJJI IlOCTO.IIHHoro ' TOKa / u R - na,neHHe Hanp.11:>KeHHJI. 
Ha 3TaJJOHH0M pe3HCTOpe R 3n ' o6y;cJIOBiieHHOe CTa6HJIH-' 
3HPYCMLIM TOKOM; 3TaJIOHHLI:ii pe3HCTOP BLIIlOJIHeH H3 MaH-· 
raHHHOBoii npoaonoKH, R3 •= 0,4.· OMa/. 3,ne~L m:nonLJY
eTc.11 YilT c npeo6pa3oBaHHeM, 06cy.)f(~aamHiic.11 B ;pa6o
Te151 /,nn.11 IlOJIHOT~I H3JIO:>KCHH.II ·cXeMa YOT IlpHBe,neJia Ha 

PHC. 5/. . ' .. 
Mo,nyJI.IITOP BLIIlOJIHeli Ha noneBLIX TpaH3HCTopax THila 

KillO2E, qacTOTa M0,tiymi:nHH-1O KZIJ. Mo,nyJI.IITOp, 3'TaJioH
HOe conponrnnemie• R 3R , .zienHTeJIL o.nop'ii:oro Hanp.11:>KeHHJI •· 
(R5+ RS), CTa6HJIHTPOH 'll,6 JI. Tp~H3HCTOJ) T4- .. noMeI.QeHLI 
B KaM~PY TepMOCTaTa. . ., .. ' .. , 

· Pe3HCTOpLI R3--R5 ·· n KoH,neHcaropLI =: Cl -C3 . 06pa3yroT 
KOppeKTHPYIOI.QHe 3BeHL.11, 06.~cn:e'IH~arouiue YCTOH'IHBOCTL 
KOHTypa cTa6HnnJanirn. : . 

KaMepa TepMOCTaTa npe.n·cTaBJI.lleT co6oii np.11MoyronL-. 
HLIH. cTaKaH H3 JiaTyHH' C pa3MepaMH 52_x52x78 M,R_ H TOJI:. 
I.QHHOH CTeH0K - I MM. HarpeBaTeJIL BhlilOJIHeH npoao,noM ' 
Il3IDOK~ 0,4 MM a BH,ne o,ziHocnoiiHoiJ:· 6H~H.ii.11pHoii: HaMOTKH, 
npHJieraroi:neii K 11apy:>KHblM G°OKOBLIM !JOBepXHOCT.IIM CTaKaHa. 
KaMepa TenJIOH30JIHpyeTC.II nnacTHHB.MH neHC>nJiacTa H no-. . ' 

MeI.QaeTCJI B CTaJILHOH K0:>KfX. 
BHYTPH KaMepi:,i pa3MeI.QeHLI ,nae m~·iia.THLie IlJiaTLI, Ha 

KOTOPLIX CMOHTHPOBaHLI TepMOCTaTHpyeMLie 3JieMeHTLI, a 
TalOKe 3JieMeHTLI TepMo,naT'IHKa. BLIBO,Z{LI OT TepMOCTaTH-

8 

l 

il __ 

' I 

i 

I 
,. I .. ' 

~ '-----C:1-, 

(.J 

.... 
r,.. 
~ 

• ~ 
c.o 
a: 

8 Q.I 
"'l c-.i c::t 
~~ ' 

-

~ 5! 
Qc 

.:: ~ ~ ~ 
-+----~----

.~ 
~ 0, 

c::t 

c:::, 
(\j' 

~ 

+ 
I 

d 
1--
0 

~ 
1--= 0 
;:.: 

0 
~ 
0 = l%l 
0 = 0 
0 

" d 
~ 

.. (I) 

>< 
0 

' tii:: 
d = .,Q 

·i:: 
d = t:: ·. = 
== = ~= = . =

'<t' d 
t') . = 

0 i:: 

== p., IO 

9 



10 

t 

' ~ 
. 

~ 

::, 
,q 

::a 
(IJ 

= = ~ 
Ill 
0 
t') 

~ 
0. 
\0 
,0 

. (IJ 

0. = 
u 

E-< 
~ 
>, 
~ 
'1 
(IJ 

>< u 
co: 
~ = ,A 

~ =, = § 
= .. is. 
~ 

U') 

u 
= ll, 

pyeMbIX 3neMeHT0B K K0HTRKTRM pa3'beMa, Y-CTaH0BneHH0ro 
Ha KpbillIKe I{O:>Kyxa, npencraansnoT co6oii rn6Kn:e npoaona, 
npoxonmrrne qepea oraepcTn:e _Ha T9pue KaMepbr. TaKoe 
Bbmonttettn:e BbIB0.D:0B yxy,nrnaeT. Ka'leCTB0 TepM0CTaTHpo-

- ... - . 

BRHHH, 0,!l;HRK0 ycTaH0BKa Tenn0BbIX K0MITeHCRT0p0B ,nnH 
15 BbIBO.D:OB Tpe~yeT He)Kena -r"enhHOro 'yiJenii'l_eH_irn pa3MepoB 
Tep~ocTaTa. '· · . 

IlpHHI(HITHRnbHaH cxeMa '.I<aHana,. TepMopecynHpbBaHHH 
noxa:iaHa · 11a puc. 6. )J.aTqHKOM · TeMnep1iTyph1 ··cny)KHT 
TepMope3Hc-i-op lUB THnh :MMT-1,. noMellleHHbIH .. B~YTPH 
KaMepbI oqeHh 6nHjKo K ee'-<:ct·em<e:·TepMope3ncTop c6e-. 
MecTiio c pe3~CTopoM.R17 H:_o6MoTKaMH XI, XII 06pa3yer 
TepMoqyBCTBHTenhHbIH M0CT /o6MOTKH XI, XII, a TaK)Ke 
o6MoTKH IX H X HBn)IJOTCH :.nononHHTenhHhIMH o6MoTKaMH 
TpattccliopMaTopa Mo,nynHnHolrnoro rettepihopa; Mo,nynHnH
OHHhiii reHepaTop noKa3_aH Ha cxeMe puc. 5,· ero TpaHccliop-~ 
MaTop Tp2, KP0Me o6MOTOK 1...:vm HMeeT o6MOTKH IX-XII' 

~ . .. ' .; .... . ' 
He_ noxa3aHHbie Ha·· cxeir.'e/. CurHah pa:i6anaHca MocTa: 
nocne ycnneHHH /Tl-T3/ H; ciia3oqyecTBHTenbH<lrg ·,neT_eK·
THpoeaH·HH /T4-,T7 / nocTynaeT, Ha BX0.D: YCHilHTenH Moin
H0CTH nocT0HHHoro T0Ka /TB-TIO/. Harpy3Koii ycHnHTemI 
M0il(H0CTH HBnHeTCH HarpeeaTeilbHRH o6MO'{Ka R . . Co-,.. •. . . H ., 
np0THBneHHe HarpeBaTenH paBH0 :;... 36 OM. ·. 

. Ha PHC. 7 Il0KR3RHbl HCToqHHKH IlHTaHHH y'3noB CTa6n-
nil3aTopoB 1 a H /1,024 a/ ii 1 Ma-/1O Ma/. ·· .. 

)J.peiicli TOKa JIC;O .. HH;r<a i ~ B 'na6opaTOpHbl~ 'ycn0B
0

HHX 
He npeBhirnaeT 4.10-5 · 3a 8 t,acoa pa6ou,1 nocne nporpeea 
B TeqeHHe 1 ttaca. IlpH H3MeHeHHH 'conpOTHB~e11HH Harpy3K,H 
Ha BenHqHHY ±~ R = 10 OM· 0TKil0HeHHe T0Ka .D:JUI ,pa:3HblX 
3K3eMnnHp0B CTa6HnH3RTOPOB ne)KHTB µpe.ne'.rrax ±/~+5/.}0""'~ 
ConpoTHBneHHe o6MOTKH K0MnapaTopa, no.µ;KnroqeHHOH ,K 
HCT0qHHKY 1 . a /1,024 a/, H3MeHH8TCH B npo~e'cce -K0MMY-
TaUHH ee BHTK0B OT O .no 4 OM. . - .. . . . 

·. IIpu110J1CeHue 

KoHCTPYKTHBHhie ,naHHbie HeK0Topb1'x f3nos .•. 

CxeMa puc.l. 
)J.p.1. Cep,neqHHK: nnaCTHHbl III16, T0illl(HHa naKeTa 16MM, 

)Kene 30 TpaHccliopMa TopHoe. · 
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O6MOTKa: 6000 BHTKOB; npoBo.n; Il3B-2 ~ 0.12 MM. 

Tp.1. Cep.n;e-c.rnHK: .n;Ba KonLua <l>-6OO, paJMepLI 46x28x 
X 8 MM 3 • 
O6MOTKH: [ - 75 BHTK. Il3JllliO ~0,38; 
.. . I I - 75 BHTK. Il3JllliO ,SO,38; 

--:·-=~ 

III - . 9 BHTK. Il3B-2 ,S 0,31; 
IV 9 BHTK, Il3B-2 6.O,31; 
V - 600 BHTK. Il3B-2 ,S 0,21; 
VI 150 BHTK. ~3.JIIDQ, ~ 0,31. 

C x e M a pH c . 3. . ·.: 
Tp:2 .. Cep.n;eqHHK: I . KOnhUO M2OO0~ 2Oxl2x6 

... O6MOTKH: I -50 BHTK. Il3B-2 p 0,21; 
·. . II - 300 'BHTK. Il3JllliO cf 0,15; 

II l -. 300 BHTK. Il3JllliO 6 0, 15. 
' . 

Tp.3. Cep.n;e'IHHK: 2 KonLua . M2OOO, 17 ,6x8x5 
O6MOTKH: l - 6O,BHTK. Il3B-2 PO,21; 

I I - 30 BHTK. Il3JllliO ~ 0,31. 

CxeMa pHc. 4 

3 
MM •. 

MM~ 

)];p. Cep.n;e'IHHK: 2 KOMnneKTa MarHHTonpoBo.n;a Ha 360 em 
/U3M/, co6paHHLie no THny "6poHe· · 
Boro" cep.n;e'IHHKa C HeMarHHTHhlM 3a

. 30pOM 1 MM. 

O6MOTKa: 2500 BHTKOB Il3B-2 P 0,83. 

CxeMa pHc. 5. 
Tp.1. Cep.n;e'IHHK: 1 KOnLuo. M2OOO, 2Oxl2x6 MM~ 

O6MoTKH: I, I I, I I I - no 100 BHTK .. Il3JllliO ~0,2. 
J'p.2. Cep.n;e'IHHK: KOnhUO M2OOO, 19xi3x9 -MM 3 • 

O6MOTKH: I, 11,V ,v1·, Xl,XII -no6OBHTK. 
Il3JllliO ~ 0,2; 
IIl,IV - no 8 BHTK. Il3B-2 ~ 0,27; 
·vn, 'VIII , IV , X · - no 10 BHTK. 
Il3JllliO ~ 0,31. 

CxeMa pHc.6. 
Tp. Cep.n;e'IHHK: 1 KOnhUO M2OOO, 2Ox12x6 MM

3
• 

O6MOTKH: I, II, I II - no 100 BHTK. Il3JllliO 6 0,2. 
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CxeMa pHc. 7 
Tp.1. Cep.n;e'I.HHK: MarHHTonpoBo.n; U3M 290 em. 

O6MOTKH:.. . 
I 2x50O BHTK. Il3B-2 61,0. 
II 2x17O BHTK. IT3B-2 p·O,83; 
III 78 BHTK: Il313'-2 6 0,83; 
IV 90 BHTK. Il3B-2 ~ 0,25; 
V 80 BHTK. Il3B-2 ./ 0,-15; 
VI- 80 BHTK. II3B-2 ~ '0,15; 
VII 90 BHTK. · Il3B-2 ~ Q,35; 
VIII 170 BHTK. Il3B.:2,::., 6,25; 
1x· 21 BHTK. n3B-2 : ss o,49. 
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