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n O.Ll.Llep:>K8HHe 38.Ll8HHOI"O .Ll8BneHHR B OI"p8HH'IeHHOM 06'beMe npH 

ManoM pacxo.ne ra3a - o.nna H3 pacnpocTpaneHHbiX TexnntiecKHX 38.Ll8'1 1 

'18CTO BCTpe'1810lllHXCR npH pa3pa6oTKe ycTpOltCTB H YCT8HOBOK .Lllll'l cpH3H-

'leCKOf'O 8KCnepHMeHT8. , 

BbmycKaeMbie npoMhrwneHHOCTbiO THilOBbre MeM6paHHbre pe.nyKTOpbi 

paCC'IHT8Hbi Ha 6on~owne pacxO.Llbi ra3a H a·cne.ncTane, 3H8'1l!TenbHoro Ha

TeK8HHR 'lepe3 38Kpb!Tbllt KnanaH 06bi'IHO He o6ecne'IHB810T fi0CTORHCTB8 

CT8TH'IeCKOf'O .naaneHHR !"838 B CHCTeMe , C, O'leHb M81lb!M pac-

XO.llOM. KpoMe TOI"0 1 H3-38 He.LlOCT8TO'IHOlt 'IYBCTBHTenbHOCTH MeM-

6paHbl OHH o6ecne'IHB810T HH3KYIO CT~6HnbHOCTb .naaneHHR (no-

pR.LlK8 10%) 1 a npu ManbiX pacxo.nax ra3a - eme HH:>Ke ( 10-20%) 1 'ITO~ 

o6'bRCHReTCR ao3pacTaHHeM TpeHHR B wapHHpHbiX coe.nnneHHRX npn c;:TaTn

'leCKOM pe:>KHMe. CneunanbHbre KOHCTPYKUHH MeM6paHHbiX pe.nyK-iopoa c 

TU18TellbHO npHTepTbiMH KnanaHaMH H 60llbWOlt illl0Ul8.Llbl0 MeM6paHbl n~-

3B01lRIOT CT86HnH~HpOB8Tb .naaneHHe B ny'!WeM cny'lae C TO'IHOCTbiO 5% 1 

Tpe6yiOT Tlll8TenbHOlt perynHpOBKH 1 O'leHb 'IYBCTBHTellbHbl K 'IHCTOTe !"838 

II He.LlOCT8TO'IHO Ha,lle:>KHblo 

,npu C03.Ll8HHII CHCTeMbl CT86HllH38UHH H8fiY:CK8 BO.LlOpO.Ll8 B pa3pR.Ll

HyiO K8Mepy HCTO'IIIIIK8 npOTOHOB cpopHH:>KeKTOpa H8 yCKOpHTene H8 10 raa 
• • • < 1 ' i • . 

noTpe6oaanocb pa3pa6oTaTb perynRTOp .naaneHHR a,o.nopo.na ( 2-3 aTM)· c 

TO'IHOCTbiO perynnpoBKH ~e, nu:>Ke 3% npn pacxo.ne ra3a 10 n/'lac (npuae

.nennoro K nopManBHOMY .naaneHHIO)._ 

O.i:UIH H3 B03MO:>KHbiX nyTelt peweHHR STOlt 38.Ll8'1H 38Klll0'18eTCR B , 



. ~· ~ 

·npnMeHeHHH B KaqecTse qyscTBHTenbHoro aneMeHTa perynHTopa nasneHnH 

KOHT8KTHOrO M8HOM9Tpa COOTB9TCTByJOIUero Knacca, a B KaqecTB.e perynn-
. . 1.,,_ 

PYJOruero npncnoco6neHHH - aneKTpoMexaHnqecKoro KnanaHa c npoccenbHhiM 

orpaanqnTeneM aanycKa raoa. 

Hn*e onncaHbi npnaunn pa6oTbi, KOHCTpyKUHH n TexanqecKne xapaK-
• 

~epncTHKH paopa6oTaHHoro perynHTopa nasneHHH n ycTpoii:CTBa cnraannoa-

unn, o6ecneqnB?JOIUHX 6eoorracay10 aKcrrnyaT?UHIO perynHTopa B pa6oqnx 

YCIIOBHHXo 

:: 
·II •· YcTpoltcTBO n npnaunrr pa6oTbi 

YcTaHo:BKa PUB conep)KHT nsyxrroonunoHHbiil: (acTaTnqecKnA) pery-

IIHTOp H COCTOHT H3 cnenyJOIUHX OCHOBHbiX Y3JIOB (pH Co 1): 

1) 6annoaa c sonoponoM; 

2) rroHH)KaJOmero penyKTopa ( P-1); 

3) aneKTpoMarHHTHoro Knarr aHa ( MK); 

4) aneKTpoKOHTaKTHoro. MaHoMeTpa (M) Tnna B316PE·(0-4) Kr/cM 
2 

( BO B3pbiB06eoonacHOM HCITOJIH9HHH) ; 

5) CHCT9Mbi Tpy6onpOBOnOB; 

6) 6noKa yrrpasneHHH. 

PenyKTop ( P1) rroHn)KaeT nasneHne sonopona, HaxonHmerocH B 6an-
. . 2 

noHe, no oHaqeHnH 3-6 Kr/cM , nocne qero sonopon nocTyrraeT B aneKT-. . ~ 

poMarHnTHbrlt KnarraH ( MK). KnarraH 'slsnHeTcH ncrronHnTenbHbrM aneMeHTOM 

n rrponosonnT HarrycK sonopona B cncTeMy rrpn cHnmeHnn nasneHHH B aea. 

no orrpeneneHHoro npenena. 3neKTpo~arHHTHbiH KJiarraH ( MK) cocTOHT 

no npnsonHoro coneHonna n co6CTBeHHO KnarraHa, KOTOpbril: npn o6ecToqeH-
, . 

HOM COJI9HOHne 38KpbiTo 3neKTpOMarHHTHbilt KJiarraH BbiUOJIHeH B3pbiB06eoo-. 
2 

rracHbiM H ncrrbrTaH rnnpaannqecKH Ha naaneHne 12 Kr/ eM • Bopbrao6eoo-, 
rracHOCTb aneKTpoMarHHTHoro KnarraHa· o6ecneqnaaeT.::H TeM, qTo KaTywKa 

coneHonna n KOHT8KTHbie npoaona HaxonHTCH BHe ooHbi sonopona. Bee 

neTann, nMeJOmne KaHaJibi nnH npoxo.z:ta sonopona, repMeTnqHo ynnoTHeHbi 

4 

0(101< 

ynpa~J,e,.,u~ 

"'220 ,.-

P03~eM UJP-1/ 

PRe. 1. Oomas:~ cxeMa peryns:~Topa .naeneHRSI eo.no1 
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1 peryngTopa ~aBneHHg 

11 a B KaqecTBe perynn

marraHa c npoccenbHhiM 

I H TeXHHqeCKHe xapaK-

ycTpofiCTBa curHanuaa

eryngTopa B pa5oqux 

1 B316PE·(0-4) Kr/cM
2 

la, · Haxo~gruerocg B 5an

JO~ IIOCTyrraeT B aneKT~ . . . 
IOnHHTeJibHh!M aneMeHTOM 

H:>KeHHH ~aBneHHg B Heti · 

l8IT8H ( MK) COCTOHT 

KOTophifi rrpu o5ecToqeH

BhmonHeH B3phiBo5eao-. 

~ Kr/cM
2• Baphmo5eao- · 

·T.::g TeM, qTQ K8TyWK8 

~·oHhi Bo~opo~a. Bee 

i-epMeTuqHo yrrnoTHeHhi 

0{101< 

ynpa8fleJ..~u~ 

I 

I 
~~~I 

I 
I 
I 

____ _j 

Prrc. 1. 06mag cxeMa perynSITopa .naaneHrrSI ao.nopo.n!l. ( P .LlB). 
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., 

llpOKII8.llK8MH H npu COOpKe Harnyxo 38TSirHB810TCH • .D.n~ npe.llOT~paiUeHHH 

pe3KHX nepena,llOB ,ll8BileHHH B CHCTeMe .B MOMeHT OTKpb!THSI Kli8llaHa noc

ne,llHHH nMe~T npoccenupyiDrunii: sneMeHT c Man hiM npoxo.llHhiM ce"!eHneM 

(0,13, MM) • 3THM )Ke JieiiSIM Clly)KHT H oycTepHblti: 081IIIOH 1 HMe!OWHii:CSI B 

CHCTeMe. 

f.13MepHTellbHbiM .sneMeHTOM Clly)KHT KOHT8KTHbiti: MaHqMeTp (M), 

BKIIIO"JeHHblH. B. c'ncTeMy. B KOTopoit perynupyeTCSI .ll8BileHue. nnTaHue o5-

MOTKH sneKTpOMarHHTHoro KnanaHa (MK) ocywecJBIISieTCSI OT 6IIOK8 

ynpaBneHnSI, KOTOphiii: no cywecTBY HBIISieTcH peneti:HbiM ycunnTeneM. Pery

IISITop paooT,aeT cne.ll,y!OIUHM oopasoM; npu CHH)KeHHH ,ll8BileHHSI B .CHCTeMe 
• 

saMbi~aeTCSI KOHTBKT HH3Koro naBneHHSI - KH.U .( puc.l) MaHoMeTpa ( M) 

u HanpSI)KeHne +24 B co cpenHeit TO"'KH KO.HTBKTHoit cncTeMbi "lepes KH.D., 

pasbeM WP:-1, l{aoenhHhiJi pasbeM KK-1 rrocTyrraeT Ha ooMOTKY• rronSipnso..;. 

BaHHoro pene.P-1 u Bbi3biBaeT ero cpaoaTbiBaHne. KoHTBKT KP1-1 saMbi

KaeTcSI, cpaoaTbiBae.J. pene P2 u CBOHM KOHT8KTOM KP2-2 BKIIIO"laeT Bhi

rrpSIMHTenh B-2; HarrpSI)KeHne +24B "lepes KOHT8KJ:bi' padbeMa u Kaoenh rro

cTyrraeT Ha ooiMoTKy rrnTaHHSI sneKTpoMarHHTHoro KnarraHa, rrocnenHnii: oT-

KpbiBaeTcH. n p011CXO.lli1T HarrycK BO.llOPO.ll8 B CUCTeMy. KOHT8KT KH.D. 

npH IIOBbillleHHH ,ll8BileHHSI p83MbiK8eTCH1 "'TO IIpHBO.llHT B KOHe"'HOM C"JeTe 

K saKpbiBBHIIIO KnarraHa. 

Ta.KHM o5pasoM, naBneHne B cncTeMe rronnep)KHBaeTcH paBHhiM naB

neHniO, orrpeneneHHOMY rroporoM cpaoaTbiBaliHSI KOHTaKTaoro MalloMeTpa. 

Dopor 38,ll8eTCH rrepeMeiUeHUeM KOHT8KT8 HI13KOrCI .ll8BileHI1H. naiiO)Ke-
;· .... ~, . . 

HHe KII8II8H8 CHrHBIII1311pyeTCH KOHTpOIIbHblMH II8MITO"'K8MH n1 "OTKp." H 
. I 

n2 "38Kp. "· • .llnH rrpe,llOTBparueHHH 8B8pHii:HOro pe)KUM8 11 Heiip8BI11IbHOii: 
. ' ' 

paooThi perynHTop cHao)KeH MaKCHMani:.Hoit H MHHHMaiibHoi!: 6noKnp~BKBMH 

.. ,no .ll8BileHHIO B CUCTeMe H COOTB8TCTBy!OWefi 3ByKOBOfi CUrH81Ili38UUeii:. 

MaKCHMBIIhHO norrycTnMoe naBneHne B ClfCTeMe orrpenenSieTcH rroporoM 

cpa6aTbiBaliHH KOHTBKTa BhiCOKoro naBneHnSI - KB.D.. EcnH rro KaKofi-nH-

6 

,.1' ,, 
• 
l f r 

.',::· j 

'\! 
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~I' I 

~ 

l 

"' OODJI.Iat~ Ha1.1 J11tiHt16aHu~ Tun /JOHHDie 

'1 PI Pene t7D/IIIPUio6. Pn-5. PCU22.0f4 
2 P2 p,/1, MXV·It8 PCII.SOO. f8i 

3 P3 p,ne PC/11-2 10. f7f.81.0. 
4 Pit P•ne PCM-3 /O.f7/.Sf.2 
5 P4 PMe PCM·2 10.17/.8(.(1. 
6 P6 P~11e PCM·f 10.171.81. 3i 
1 n1-n2 /1a,ma CU2HQ/111HOR 17H2if>IJJJ 
8 IH-118 411~ /1202 

PHc. 2. CxeMa 5noKa yrrpaBneHHH P .D.B. 
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SI, .UnSI npe.noTiipaiueHHSI 

r OTKpbiTHSI K.rtanaHa noc

rM npo,xoJIHbiM cetJ:~HneM 

ii .6annOH1 HM910lUHitCSI B 

THblH M8HQM9Tp ( M) I 

JI8BneHHe·, nuTaHHe o6-

CTBflSI9TCSI .OT 6noK8 

~itHbiM ycunnTeneM, Pery

eHHH JI8Bfl9HHSI B .CHCT9M9 

(fmc.1) MaHoMeTpa ( M) 

oit: cncTeMhi tiepes KH.U, 
. . 

l9T H8 06MOTKy•nOnSipH30~ 

~. KoHT8KT KP1-1 saMbx

M KP2-2 BKfl!Oti89T Bbi

:bi' pttd'bOMil H Ka6enb. no-

KnanaHa1 nocnei:xHnit o-T

cTeMy, KOHT8KT KH.U 

l9~:*HB89TCSI" paBHbiM JI8B

OllT8KTHOrO M8HOM9Tpa, 

:oro JI8Bfl9HHSI, nono)Ke

tnOtiK8MH n 1 "OTKp," H 

9)KHM8 II HenpaBHflbHOit 

~HM8~bllOit 6noK~p~BK8MH 

rKOBOit CHrHanii38UH9it, 

. onpeJienSieTcSI noporoM 

<B.U. Ecnu no KBKott-nu-

• .. 
'!~ . 

to1 O~at1 HauM~60HcJ~ Tun /JOHHOie 

[j_ PI P'Ae f7tJI1RP"Io6. Pn-s. tpcuzz.ofi 
2 P2 p'"' MK~·It8 PCII.SOO. 197 

3 P3 P~11e PCI'<f· 2 /{). f71.81.02 

4 Pit P•ne PCM· 3 /0. (7(.81.22 

5 P4 PMe PCM·2 IC. f71.81. 02 

6 -,-6 Pe11e PCM·i 1().171. 81. 11 
1 n1-n2 I(!O!'f/10 CIJ2HOI111HOII ~H26110A 
8 IJI·Il8 .tJIJO~I P2o2 

Pr!C, 2. CxeMa 6noKa ynpaaneHHSI P .D.B • 
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60 rrpH'IHHe .llBBneHHe npeBOCXO.llHT 9TO 3HB'leHHe, ·TO 38MbiKBHHe KOHTBKTB 

KB.U Bbi3biBBeT cpa6aTbiBBHHe pene P3, KOTOpoe CBOHM KOHTBKTOM KP3-1 ... 
o6ecTO'lHBaeT pene P2 H KnanaH. aaKpbiBBeTcH. O.nHoBpeMeHHo aaMbiKaeTcH 

. .. 
KOHTBKT KP3-2 H paaJlaeTCH npo.non:mnTenbHbiH 3BOHOK. 

B peaynhTBTe .nnnTenbHOH pa6oThi Bo.nopo.n B 6annoHe pacxo.nyeTcH, 
' 

u .naBneHue· B HeM naJlaeT_ JlO aHa'!eHHH, npH KOTopoM .nanbHeawee no.n.nep-

:maHne .ll8BneHHH B CHCTeMe 6y.neT HeB0)3MOiKHbiM. npu 9TOM KOHTBKT 

KH.U 6y.neT .n1mTenbHo aaMKllyT. B 6noKe ynpaBneHHH HMeeTcH pene Bpe

MeHH, KOTopoe npn aaMbiKBHHH KH.U Ha BpeMH 6onee 10 ce~ BKmoqaeT 

nynhc-napy ( pene P5, P6) H KOHTBKTOM KP6-Q - cnrHannaauniO ('npepbi-

. BHCTbie 3BOHKH) • 

Pene BpeMeHH BbUIOnHeHo Ha Tp8H3HCTope T1-(n:.:!Ol) H pa6oTaeT 

cne.nyiOWHM o6paaoM. 

B ucxo.nHoM nono:meHHH pene P4 aanHTBHO qepea TpBH3HCTop T1 u 

nynbc-napa Ha pene P5 H P6 OTKniO'!eHa KOHTBKTOM KP4-l. npu cpa6a

Tb!BBHHH pene P2 KOHTBKT KP2-3 paaMbiKBeTcH u HB'lllHBeTCH aaps.n KOH-
' . 
.neHcaTopoB 6onbru.ofi eMKOCTH B 6aae TpBH3HCTopa Tl. ToK 6aabi na.naeT 

no 9KCllOHeHTe H B onpe.neneHHblH MOMeHT BpeMeHH perie P4 38MbiKBeT 

CBOH KOHTBKT KP4-1. Hanps:meH!fe +:.:!46 nocTynaeT Ha nynbc-napy, KOTo

pas HB'lHHaeT pa6oTBTb H KOHTBKTOM KP6-:-2 BKniOqaeT npepbiBHCTyiO cur

HannaauniO - 3BOHOK (38). B 6noKe ynpaBneHHSI npe.nycMoTpeHa B03Mo:m

HOCTb UpllHY.llHTenbHOrO HanycKa BO.llOpO.ll8 nyTeM HB:lli:BTHH KHOIIKH - KH. 

.QnHTenbHBSI 9KCrrnyBTBUHSI perynSITOpB .llBBUeHHSI (B Te'!eHHe 4-x 

neT) HB nuHefiHOM yCKOpHTene CHHXPOcP830TpOH8 na6opBTOpllll Bb~COKHX 

aaeprufi OJ-.1 HJ-.1 noKaaana BbiCOKYIO aa.ne:mHOCTb ycTpofiCTBa. 3a 9TOT 

rrepHO.ll BpeMeHH CHCTeMB rrpopa6oTana CBbiWe 15 TbiCo 'l8COB 0 npuqe~ Hll 

paay He B03HHKano He06XOJlllMOCTH B aneKTpll'leCKOH perynnpOBKe CXeMblo 

8 

III • TexanqecKas xapaKTepncTnKa 

1) .QuarraaoH perynupyeMbiX .naBneHHH - (2- 3) a1-; 

2) rrorpeWHOCTb CTB6H~ll3BUHH, .llBBneHIISI +0,05 Kr/cM~ 
.llllMOCTH norpelllHOCTb MO)I{eT 6biTb yMeHbllleHa HBllOnOBHH: 

npe)lena ·cpa6aTbiBaHHSI 'KHll uume pa6oqero )laBneaug); 
, 2 

• 3) nepBH'lHOe .naBneuue B 6annoHax - 3-50 Kr/cM ; 

4) BTopuquoe .naBneune nocne pe.nyKTopa Ha ·3 Kr/c 

6oqero .llBBneHHSI B CHCTeMe; 

5) HBllpSI:meHHe llHTB.HHSI 06MOTKH aneKTpOMBrHHTHOfO 

< 24:- 3o) B; 

6) . pa60'!HH TOK coneHOH.llB llpH HBUpH:lli:eH!fll 24B- 0,6 

7) H .lllpSI:lli:eHHe llllTBHHSI 6nOKB ynpaBneHHSI - 220B, 5( 

8) llOTpe6nSieM8SI MOlllHOCTb - He 6onee 30 BTi 

9) ucnonHeHHe perynSITi:>pa - B3pbiBo6eaonacHoe; , 
' 4 3 

10)pacxo.n Bo.nopo.na B cncTeMe - He 6onee 10 eM 

PyKonucb nocTymina B ns.naTem 

16 impens 1970 rona. 

9 



~, ·TO 38MbiK8HHe KOHT8KT8 

e ~MHM KOHTBKTOM KP3-1 

O.llHOBpeMeHHo aaMbiKaeTcst 

ill: 3BOHOK, 

.ll B 6annoae pacxo.llyeTcst, 

>TopoM ,ll8nbHell:wee llO.ll.llep

,rM •. ·npH 9TOM KOHT8KT . 

aaneaH'st HMeeTCH pene Bpe-

6onee 10 ceK BKmoqaeT 

2 - CHI'H8liH38UH!{) ('npepbi-

10 qepea Tp8H3HCTop T1 H 

lKTOM KP4-l. npH cpa6a-

H H H8'lH.H89TCH 38pH.ll KOH

T;pa Tl. · ToK 6aabi na,llaeT 

MeHH perie P4 aaMbiKaeT 

ynaeT Ha nynhc-napy, KOTo

BKmoqaeT npepbiBHCTYIO CHI'-
,··., 

IH npe.llyCI;-WTpeHa B03MO:>K-

T9M H8:>K8THH KHOllKH - KH. 

aaneHHH (B T9'l9HHe 4-x 

H8 )1a60p8TOpHH BbiCOKHX 

'_b ycTpOll:CTB8, 3a 9TOT 

~ J5 TbJC, 'l8COB 1 npH'l9M HH 
'· 

'l9CKOH pei'ynHpOBKe CX9Mbio 
' 

III • TexHntiecKast xapaKTepHCTHK8 

1) ,UH8ll830H pei'ynHpyeMbiX ,ll8Bn9HHi!: ( 2-3) 8Tj 

2) llOI'peWHOCTb CT86HnH38UHH, ,ll8BneHHH +0,05 KI'/cM
2 

(npM Heo6xo

,llllMOCTll llOI'p91IIHOCTb MOJK9T 6b!Tb yM9Hblli9H8 H8llOnOBHHy ycT8HOBKOll: 

npe.nena cpa6aTbJBaHHH KHll HHJKe pa6oqero .naaneanst) : 
. 2 

3) nepBH'lHOe ,ll8Bn9HH9 B 6ann~H8X - 3-50 KI'/CM j 

2 
4) BTOpH'lHOe ,ll8Bn9HHe nocne pe,llyKTOp8 - H8 3 KI'/CM Bb!W9 pa-

6o'lero ,ll8BneHHH B CHCTeMej 

5) H8llpst:>K9HH9 llHT8HHH o6MOTKH sneKTpOM8I'HHTHOI'O Kn8ll8H8 -

( 24:- 3o) a; 

6) . pa6otmi!: TOK coneHOH.ll8 npH Hanpst:»<eH~H 24B- 0,6a; 

7) H ;mpst:»<eHHe llHT8HllH 6nOK8 ynpaBneHHH - 220B, 50 I'Uj 

8) llOTpe6nsteM8H MOWHOCTb - He 6onee 30 BTj 

9) ncnonHeHHe perynstTbpa - B3pb!Bo6eaonacHoe; 
4 . 3 

10)pacxo.ll BO.llOPO.ll8 ~ cncTeMe - He 6onee 10 CM /qac, 

., 

PyKonnch nocTynnna B H3.ll8TenbcKHft.OT,llen 

16 anpenst 1970 I'O,ll8, 

. I'· 

'. 


