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· () 1973. 06'l>eOUHeHHbiU UHC•u•ym JrOepHWX UCCAeOoeaHUU ,l(y6'Ha 

: .. _ i' IIIHpOKOe HCITOnh30BaHHe B KaHanax TpaHCITOpTHpOBKH 
3apJDKeHHbJX qacTHU MarHHTHbiX JneMeHTOB /B ·qaCTHOCTH, 
KBa.n:pynOribHbiX nHH3/. C TOKOM B036Y:>KJJ:eHHH. B HeCK.OnbKO 

1 KHnoaMnep .zienaeT qpe:JBhi'HtHHO nepcneKTHBHhiM npliMeHe • 
Jiile :B xaqec'iae.,HcTO'IHHKOB nHTalmH xpeMHHeBhiX BhiiTPHMH· 
Te.JJ'eii, ynpaBnHeMbiX .n:pdccenHMH fiaChimeHHH. '[(. TaKHM. 
ycTpoiicTBaM' oTHOCJITCH _c~noable 6noKH cepHH KBTMC·T .. 
Yxa3~HHhie arpera Thi ~pe.iiila 3Ha'leHbl .n:rrH napy:>KliOH;_ycTa
HOBKH H _HMeiOT cymeCTBeHHble 3KOHOMH'l-eCKHe H 3KCITny· 
a TaUHOHHbie · npeHMyme CTBa nepe.n: CHnOBbiMH THpHCTOpHbiMH 
BhlllpHMHTeiiHMH Ha TOKH 6onee 1· 1 ,5 Ka. 

HH:>Ke npuao.n:HTcn onucauue nonynpoao.n:nuxoaoro pery· 
nnTopa, pa3pa6()TaHHOrO B Jla6opaTOpHH BbiCOKHX 3HeprHH 
OIUIH ·u· rrpe.n:naJuaqeunoro .n:nn coaMecrHoro Hcrron~:.3oBa
HHn c cunoBbiMH 6noxaMH cepH~ KBTMC·T. · 

-~ 

1. Pezy/l.RTIIOp ET·l 004 . 

. Ha pHc. 1 npe.n:cTaaneua JnexTpH'lecxan .cxeMa pery
nnTopa liT-1004 H ynpmueliuan cxeMa 6noxa KBTMC:-T. 
CTpyxTypuan cxeMa perynnTopa rpa.uuuuouna: H3Mepurenb ~ 
Hhiii oprau /MacneHI:.Iii rnyur IIIM -ucTO'IHHK onopuoro ua
npJI:>KeHHn/ ::. ycHnHTenb ITOCTOHHHOro TOKa YilT - perymi-

,, pyeMI:.IH THPHCTOPHhlii BbiiTPHMHTenb BT. · 
Onopuoe HanpH:>KeHHe H HarrpH:>KeHHe o6paTHOH CBH3H 

/nocne.n:nee • . qepe3 · nonoCOBOH I}JHnhTp C f 0 = 300 ru;/. 
no.n:aroTCH ua sx~JJ:bl YilT; Bhmonueuuoro ua 6a3e MHKpocxe
Mbi IYT402. B~:.Ixo.n:noe uanpH:>KeHHe YilT, c:Kna.n:~:.maHch 
anre6paH'leCKH C BhiXO"'iiHbiMH HallpH:>KeHHHMH TpHrrep·a 6noKa .· 
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CMei.QeHHH TiiC H. 6noKa rH6Koii o6paTHOH CBH3H (Rroc ) 
IIOCTyrraeT Ha BXO)];Hble KJieMMbl renepa Topa HMIIyJii.COB _ . . . . 
yrrpaaneHHH r:I1T BT. TiiC, BhiiiOJIHeHHi:.IH Ha THpHCTopax j __ :_»ii ;__ __ :..._-:-_.:...._! r:-!-!~l r-H..;.l 
TT 7 - TT 8 /KY201K/, rrpn neo6xo.n;HMOCTH o6ecrreqnaaeT 1· f.l 'l II d II 1 

U:HKnnqecKHii pe)KHM pa6on1 6noKa BT /n 6noKa KBTMC/ • :' 'IV ~.:! i · II :: l II :! 
H yrrpaanHeTcH HMrrynhcaMH: II I - naqano U:HKna, H2 - Koneu:. lG> 
l.(HKna. • L._.cJ:?_ ,~~~r 

Cnrnan ._roc. CHHMaeTCH c o6MOTKH A:aX 3 .npoccenH :aJ· ICW: -
HaChii.QeHHH ,[{H H IIOCTyrraeT Ha IIOTeHl.(HOMeTp · Rroc qe~e3 1,. 

paJ.n;ennTenhHhiii Tpanc¢opMa Top TP. : 
·'e YKaJa:HHhiH Tpanc¢opMaTop rrpoHJBO.IJ:HL ranhBannqec- -~ 1-

----- ----Koe-pa·J-.ne·nenne--ax·o.n;nhix-u:e·rreii-YIIT-uu:eiieii"l'OC~3To ___________ :·-t,--
. ...I . MeporrpHHTHe HBJJHeTCH Cyi.QeCTBeHHhiM; TaK KaK OH_O HCK1ll<?- . : ~ L..cJ-J II .. 

qaeT JmiqnTenhHhie /.no 0, 1o/o u 6on.ee/ KpaiKoapeMeHHhie ... L----~--------:--...J L-l+' 
yxo.n;hi. cTa6nnH3HpyeMoro TOKa B peJynhT~l.Te rrpoTeKaniiH ' 
qepe3 BXO)];Hhle u:errH YilT eMKOC-~HhiX TOKOB YT~qeK l.(eneii 
roc. 

3Tn TOKH nocHT HMrrynhCHhiii xapa-K:r'ep n orrpe.nenHIOTc~ 
HaBe.n;.eHHhiMH. narrpH)KeHHHMH OT coce.nrtnx CHJIOBhiX CHCTeM 
c unK.JinqecKHM pe*HMO~ pa6oThi. · · .. 

. ll3o6pa:>KeHIIbiH n'a puc. 1 iueci-n¢a3nhiii rHT OTHOCHTCH 
K cxeMaM c aepTHKanhHhiM yrrpaa.iienneM: I I I. ,[{nH :Kpa TKO
CTH "ua pHC. J IIpHBe.n;eHhLIIOJIHhie CXeMhl uerreii renepaTOpa 
HMrrynhcoa yrrpaan;:HnH, oTnocHI.Qnec~ nmilh 'K rrepaoii u qeT
aepn}ii: <iJa;aM. C ~hiXO.IJ:Hbl~ KJieMM.'~a .':-_k" rHT HMIIYJihCh~ 
ynpaaneHHH rrocTyrraiOT na' COOTBeTCT.BYIOI.QHe KneMMhi BT 
/THPHCTOphi TT I + TT 6 THIIa. T-25 nnn T-50/, rrnTaiO-
I.Qero o6MoTKH AIXr~IA2X 2. )];H .. : · 

. 2. 3/leKmpu'leCI<Ue 3QUJUm&z" . ._., . 

PerynHTop IiT -1004 c·na6*en .nayMH :weKTpnqecKHMH 
3ai.QHTaMH: 3ai.QHTOH OT rreperpy3KH H 3aiu:HTOH OT KOpOTKOrO 

" • " ' • / j • • 

3aMhiKaHHH B l.(eiiH Harpy3KH~: 
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llepBaH 3all(HTa ocymecTumreTc» 6noKoM auapHiiuoii 
Harpy3KH EAIJ /eM. pHc; 1/ H-_oc~uaua Ila Hcnonh30BaHHH 
3aKoHa paaeHCTBa aMnepBHTKOB I 2 ~ ·. 

C TO'II<H .. ,3peH~R 3iUUHTbi OT KOpOTKHX 3aMbi,KaHHH B :u;e
mi uarpy3KH CHcTt!Ma nHTaHH» ·ua oclioae. 6noKa KBTMC 
HMeeT CB.OH oco6eHHOCTH. , - -

c, o.nuoii- c:ropoHLI, ·KaK GLmo no-Ka3aH:o ala/, uenlitiHua 
' : . . 

TOKa nHTaHH,H-Be~b·Ma ·Man·o 3a8-IicHT oT H3MeHeHHH_BenH'IHH_hi 
COnpOTHBJieHHH Harpy3KH. · · 

. C JJ;pyrOH CTOpOHbi; ,:pa6oTa. CHC~e-Mbl -~IHTaHHJI. B nepe· 
xo.nHLix· · pe>KriMax :MomeT · xapaKrepH30BaThci cocTOHHHeM, 
Kor.na 

<· UK.a.-0 np·Ii Ia>·> 0 ; 

3TH 06CTOHTeJibCTBa HCKJIIOlJaiOT npHMeHeHHe 06bilJHOH 3a
Il(HTbl OT KOpOTKJfX 3aMbiKaHliH B 'uenli Harpy3KH, a' TOM 
lJHCJle H 3all(HThi c _ BOJibTMeTpou'oii 6noKHpOBKOH. 

· Eonee ua.nemuoA B .nauuo:M cnyqae HBnHeTcH 3amHTa; 
npHHUHn ;IJ:eHCTBHR KOT.OpOH . OCHOBaH Ha HCnOJib30BaHHH 
Toro oGcToHT.enLcTaa; 'ITo uc_nyq_ae icop_oTKoro 3aMLIKauu11 
B uenif aKTHBHO-HH.llYKTHBHOH Harpy3KH HMeeT· MeCTO cy
Il(eCTBeHHoe -yaenH'IeHHe nynL.cauHH a ToKe · nHTaHHH npH 1 

coxpaue~HH· nocToJI:HcTBa ero cpe.nuero 3HatJeHHHf4.{ /eM. 
pHc. 1, 6m.J< EK3/ .. llpaKTHttecKa» peanH3a:UHH TaKoro 
ycTpolcTBa 6a3HpyeTCJI Ha HCnOJlh30BaimH eme OJJ;HOH 3a
KOHOMepHOCTH. 3KcnepHMCHninhHble Hdcne.noa:aHHII; npo-
ue.neHHitle B Jia6opaTopHII BbiCOKHX: JHep.ruii Iia uenoM p.li.ne 
:MarHHTOB H JIHH3, noKa3RJ1H, .'ITO BeJIHlJHHa nyni.caiJ;HH B 

. ToKe :Harpy3KH KBTMC B -Manoii CTeneuH 3aBHCHT oT 
BeJIHq&Hhl HHJJ;YKTHBHOCTH nocne.nHeH /CM. pHC. 2, OC:UHJI• 
norpa:MMbi .1 u'2/. ' 

3TO HBneHHe o6'LHCHHeTCJI TeM, lJ~O 3KCnepiiMeHTaJib
Hbie MarHHThi, · CTOJib pa3JIH'IHbie no HHJJ;YKTHBHOCTH o6MoToK 
B036y)k,ne1Ilt.il Ha ITOCTOJIHHOM TOKe /npH f.,. 0 -j; Bbipa~HH -.. 
BaiOTC.R no yKa3aHHOMY napaMeTpy · npH Hanp.JDKeHHH nHTa
HH.R cJ»O: llpOHCXOJJ;HT 3TO 38, ClJeT cymecTBeHHOroyMeHb· 
meHHJI -3cWJeKTHBHOro celJeHHJI cep.neiJ:HHKOB BhlCOKOHHJJ;yK
THBHLIX /npH f .s o l MarHHTHLix 3JieMeuTo:B npu noaMme- · 
HHH tiaCTOTitl HanpH>KeHHR miTRHHJI. llpH 3TQM nyJibCHPYIOillHH 
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PHc: 2.' llyn~c'iluiUI B TOKe llHTaHHH Ha ypoBHe 1000 a. np.H . 
pa3JIHlJHbiX Harpy3Kax_: a/Ra ::: 0~15 OM, •LH = 1,02 · ru; 
6/ RH = 0,15 oM~- •L 8 = 0~115 ru; a/a 8 ·= O,•La= o. 
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MarHHTHbiH- rroTo~ /n HarneM .cnyqae ·. f = 300 tu/ BbiTecmi- . 
eTCH H3 pa6otiero 3a3opa ManiuTa /miH3bi/, o6pa3oBaHJ!oro 
UeJibHOKOBaHH!>IMH /KaK npanfl.no/ IIOJIIOCHbiMH 'HaKOHeqHu
KaMH. B pe3yJibTaTe :noro ripu. Hanuquu .zxonoJibHO 3Haqu-· 
TeJibHbiX nynbcauuii B·TOKe nuraHHH /nopxhKa ±0,3 ~ 0,5o/o/ 
IIYJibCaUHH ITOT<lKa 'B. :paooqeM;: 3a3 ope MarHJiTa COCTaB.JiHeT 
nenuquHy < .±.0,01o/~. : -~ .~ · · / · . 

"' --~'" < • • • • :. ~ _·;::.· 

... ~ .... ~ _·_,_ ~ .;: . 

:3"·. 

3. ;xo_HcmpyKmJ.JeHo.e,~cnoA 11e 11u~ . 

PerynxTop ET-1004 ::f.WHTHpyeTcx B Tpex ,yHuciJuuupo
naHHbiX i<acceTaX /'~KOpJHHax."/, ycraHaBJIHBaeMbiX Ha IUHTe 
ynpanneHHH. · B o.nH:oii H3 KacceT /rnecTb , 6noKoB 120 x 
80 MM 2 , 6noK- mi ciJa3y/ pacrroJioiKeH co6cTaeHHO Tupu
cTopHbiH BbiiiJlHMHTeJih :. BTopax KacceTa co,nepiKHT: 6noK 
rHT, 6JIOK BbiXO.I(HhiX .,TpaHi:ciJ.opMaTopoB f'HT, 6noK rOC, 

. . . .c: . . ..• 2 
6noK YITT /nee 6noKu qo x.- 80 MM, / u. 6noK onopHoro 
HanpHiKeHHH if -H3MeHeHiui ycTaBKH /120 X 160 MM 2 /. 

B TpeTbeii KacceTe.aaxo.nxicx6noKH~JieKTpuqecKux 3aiUHT. . . . . -.. 

•.. 

4. IIp~Kmut.tecKuepe~y~~mam;_,l 

Hau6 onbmuii npaKTnqe cKuii H~Te'pe c npe,ncTannxe ~ pa-
6oTa _6mlKa KBTMC · H~ Harpy3KY.C He6onbrnoii ,nocTOHHHoii 
J3peMeHH H 'cpaBHHTe~bHO HH3KHM HOMHHanbHbiM HanpHiKe· 
HHeM ITHTaHHH. Ha pHC. 3 npHBe,neHbl OCUHJIJIOrpaMMbl, 
HJIJIIOCTPHPYIOIUHe cni.6HJil~HOCTb TOKa B036yiK,neHHH KBa,npy-

.. nonhHoii M·ar~HTHoii JIHH3bi I I ~oM. =. 3500 a, Ug'()~ 130 a/, 
3anuTaHHoii oT KBTMC~560 KBT. · ·· · · 

lie3 yqeTa 300-repueaoii rapMOHHKH/oHa oTciJHJibTpo
aaHa B CXeMe H3MepeHHH/·MrHOBeHHaH CTa6HJibHOCTb TOKa . 
rruTaHHH .oKa3a~acb He xyiKe ±0,02 - 0,03o/onpu Ifi = .0_..21HoM. 
H He XyiKe._±0,01o/o rrpu In~ 0,4I HOM.• . ·. · . 

~JIHTeJibHaH CTa6HJibHOCTb TOKa ITHTaHHH, TeMnepaTyp
HbiH 'ilbi6er" cxeMbi rrpu BKJiroqeHHH /a Ta:KiKe Harpeae ua .. · 
2QPC/ onpe.neminucb c . rroMOJUbiO uuciJpoaoro. BOJibTMeTpa 
Tuna TR-1652- 2_ /aeHrepcKoro rrpoH3)3o,ncTaa/ u cocTaaunu 
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fOOD 
Puc. 3. CTa6unbHOCTb ToKa nuTaHHH a 3aBHCHMOCTH oT ero 
aenuquHhi /uarpy3Ka - KBa,npynoJihHaH JIHH3a .20 K 200; 
I HOM.·= 3500 a,·· UaoM • .c 130. B/. ' 
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aenHt{HHY 5 ±O,Olo/o Ha ypoaHe 0,4 180~; Cne.nyeT oTMe· 
THTb, t{TO TeMnepaTypHbiH .n;peiiclJ CXeMbl BO MHOrOM 3aBHCHT 
OT KOHKpeTHOrO. o6pa3Ua MHKpocxeMbl 'YilT .• KaK.flOKa3~l.na 
onbiTHa.R npoaepl(a; · SOo/o MHKpocxe:M IYT402 · H3 napTHH 
B 30 IIITYK y.n;oaneTBOp.ReT npHBe)J;eHHbiM .n;aHHbiM no CTa· 
6HnbHOCTH, 30o/o -. o6ecnequ:BaeT c~a6unLnocTh He xy:>Ke 

. ±0,02 • 0,03o/o. . 
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PyKonucb nocmynu11a e ~3oamellbCI<UU omoe11 
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