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A H H o T a u H H 

B CTaTbe .aaHO KpaTKOe OfiHCaHHe HCTO'IHHKa MHOro sapH,aHblX .HOHOB 1 a TaK:lKe 

npHae.aeHbl HeKOTOphxe pesynhTaThi, nonyqeHHhie npH pa6oTe c aTHM - HCTO'IHHKOM. YKa-

3 bisae TCH Ha B03MO:lKHOCTb nonyqeHKH TOKI!l 'leTbipexsapH.aHhiX HOHOB HeOHI!l BenH'IHHOA 

50- 80 MHnnHaMnep s HMnynbCe. 
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B HBCTOHI.Uee speMH see 6onhwee H 6onbwee SHHMBHHe· y Ll911HeTCH S38HMo

LlelkTSHI!D MHOr038pHL1HbiX HOHOS C p831lH'iHbJMH HLlp8MHo HaH601lbWHfi HHTepec, KOH8'1' 

H01 Ilp8LlCT8S1lHIOT MOHOSHepreTH'I9CKH9 IlY'iKH HOHOS. Ha UHKllOTpOHe T8KH8 IlY'iKH 

HOHOB MO)!{HO IlOlly'iHTb TOllbKO B TOM Cnyqae, 8CJ1H yCKOpH8MbJ8 MHOr038pHLlHbl8 HOHbl 

o6pa3y!OTCH S HOHHOM HCTO'iHHK8o 

B JlHTepaType HM98TCH llHWb H9CK01lbKO pa6oT, OilHCb!B810l.UHX KOHCTpyKUHH 

HOHHb!X HCTO'IHHKOS C LlYrOSbJM pa3pHLlOM 1 KOT0pb18 MoryT 6b!Tb IlpHM8H9Hbl LlllH IlOny

/1,2,3,4,5,6/ 
'18HHH MHOr038pHLlHbiX HOHOS S LlOCT8TO'IHblX K011H'I9CTS8X , 

KoHcTpyKUHH H cxeMa IlHTBHHH HCTO'IHHKa 

JJ.ng Il011Y'I8HHH MiiOr038pHL1HbiX HOHOS H8 UHK110TpOH8 B 06'b8LlHH8HHOM HHCTHTy

T8 HL18pHhlX HCCJ18LlOB8HHfi IlpHM8HH8TCH 38KphlThlfi HCTO'IHHK Llyroaoro THil8 C OCUH11-

11HUH8H S118KTpOHOS BLlOJlb r830p83pHLlHOH K8M8pblo npH p83pa60TK8 9TOrO HCTO'IHHK8 

/4/ 
38 OCHOBy S3HT8 KOHCTpyKUHH 1 OilHC8HH8H B p a 6oTe • 0LlH8K0 1 S npouecce MHOro-

118THefi 9KCil11Y8T8UHH CL18J18Hhl H9KOTOphle H3M8H9HHH K8K S C8MOM HCTO'IHHK8 1 T8K H 

s cxeMe ero IlHTBHHH. 

H a pHc. l cxeMBTH'IeCKH npeLlCTasneHbi pa3pHLlHbiA npoMe)!{yToK HCTO'IHHKa H 

6110K-CX8M8 IlH:rBHHH HCTO'IHHK80 ra30p83pHLlH8H K8M8p8 H3rOTOB118H8 H3 M ellH 1 K8T0Ll" 

S01lbcppaMOSbJH 1 8HTHK8T0Ll - MOJ1H6Ll8HOBbJH 1 HHTb H8KB118 (nepBbJfi K8TOLl) - BOJ1h¢pa· 

MOS8H0 ra3opa3pHLlH8H K8M8pa CO CTOpOHbl I.U811H 1 H3 KOTOpOH SbJTHrHS810TCH H0Hbl 1 

38Kpb!T8 M011H6Ll8HOSOH Il118CTHHOH. Kopnyc K8M8pb! 1 Ll8p)!{8T811H HHTH 1 K8TOL18 H 8HTH

K8TOL18 1 a T8K)!{8 WTOKH 1 H8 KOTOpblX Kp8IlSITCH see 9118KTp0LlbJ1 OX118)!{Ll810TCH SOLlOito 

B xaqecTse H3011HUHOHHbiX MaTepHanos npnMeHHeTCSI xepaMHKa H cpToponnac~4. 06wnll 

BHLl HCTO'IHHK8 Il0K838H H8 cpOTOrpacpHH 2. B UHKllOTpOH HCTO'IHHK SBOLlHTCH qepe3 

W11103 6e3 HapyweHHSI saxyyMa. YlM88TCSI S03MO)!{HOCTb IOCTHpOSKH HCTO'IHHK8 S LlSYX 

H811p8BJ19HHHX !10 OTHOW8HHIO K SbiTHrHS810l.U8MY 9118KTpOLlY 0 38Kp8IlJ19HHOMy H8 Llyaa

Te1 IIpH pa60T810l.U8M UHK110TpOH80 npHM8pH8H reOM9TpHSI p8Cil0110)!{8HHSI SbiTHrHS810-

I.Uero 9 119KTpOL18 H HCTO'IHHK8 IIOK838Hbl H8 pHCo 3. 

J.1CTO'IHHK pa60T88T S HMilyllbCHOM pe)!{HMe CHHXpOHHO C UHK11<1TpOHOM 0 JJ.nHT8Jlb

HOCTb HMIIy1lbC8- pery11HpyeM8H H M0)!{8T !1118SHO H3M8HHTbCSI OT 200 MKC8K LlO H8CK01lb

KHX MH1111HC8KYHLl 0 l.JaCTOT8 IlOCblllOK M0)!{8T H3M9HHTbCH OT 10 LlO 300 S C8KYHL1Yo 
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<PopMa HMI1ynbCa 6nH3Ka K 11pS1MoyronbHolt. CxeMa 11HT8HHSI pa3pSIAHoro 11poMe)!{yTKa 

18/ 
HCTO'IHHKB BKnl0'18eT B ce6SI Bbll1pSIMHTenb C 11nBBHO perynnpyeMbi M H811pSI)!{eHHeM, 

H8 KOI1HTenbHYIO eMKOCTb H MOAynHTOpHyiO nll.MI1y 1 y11p8BnSieMyiO CHHXpOHH3HpyiOmHM 

HMI1ynbCOM, ViM 8 8TCSI B03M0)!{HOCTb 110ABOAHTb 110CTOSIHHYIO COCTaBnSIIOmyiO TOK8 pa3-

pS1A8, B 8nH 'IHH8 KOT OpOlt p e rynHpyeTCSI OT COT8H MHnnH8M11ep AO 2 8MITep H3M8He

HH8M 38ITHp8IOmero ITOTeHUHana HB C 8 TKe MOAynSITOpHOlt n8MI1bl, noAOrpeB K8TOA8 

ocymeCTBnSieTCSI a neKTpOHHOlt 6oM6ap.ziHpOBKOlt, HaKan HHTH npOH3BOAHTCI1 TOKOM 

ITOBbiW8HHOlt '1 8CTOTbl 1 paBHOH 5000 I'll, 

ViMI1ynbCH8SI CXeMa 11HT8HHI1 AYf'H 1103BOnSieT BBOAHTb 6onbWYIO MOmHOCTb B 

pa3pSIA (AO 40 KBT) B Te'leHH e HMI1ynbC8 11pH 3H8'1HT8nbHO M8HbW8H cpeL!Helt MOmHoc 

/5/ 
TH, YaenH'I8HH8 MOmHOCTH B pa3pHA8 1 H8 OCHOB8HHH A8HHbiX pa60Tbl 1 ITpHBOAH T K CABIU)' 

M8CC11peKTpanbHOf'O COCT8B8 HOHOB K 6onee BbJCOKOlt Kp8THOCTH 38pHA8. 

KonH'I8CTBO f'838, 110ABOAHMOf'O B HCTO'IHHK 1 perynnpyeTCSI C ITOMOmbiO Hf'Onb

'18T0f'O BeHTHnSI. PacxoA ra3a 110A6HpaeTCSI 110 OI1THManbHOMy TOKY HOHOB Ha MHW8Hb 

3 
B UHKnOTpOHe H KOne6neTCSI OT 1,5 AO 5 CM IMHH, KonH'I8CTBO ITOA8B88M0f'O f'838 38BHCHT 

OT pOA8 ['838 0 pe )!{ HM8 pa60Tbl HCTO'IHRK8 1 8 T8K)!{e OT Bp8M8HH pa60Tbl A8HH0f'O HC

TO'IHHK8, 06bi'IHO K KOHUY pa60Tbl HCTO'IHHKa Tpe6yeTCSI 6onbWHlt paCXOA f'838, KaK 

Dpll.BHnO, AnSI 110ny'I8 HHSI 011THM8nbHbiX ycnOBHH pa60Tbl HCTO'IHHK8 KOnH'I8CTBO f'838 npHXO

AHTCSI YM8HbW8Tb AO T8X 110p, ITOK8 Ayra He H8'1HeT Cpb!B8TbCSI, np!i 8TOM C03A810TCSI 

H8Hny'IWHe ycnOBHSI AnSI 110ny'I8HHSI MHOf'OKp81'HO 38pS1)!{8HHbiX HOHOB, 

B cp e AHeM cyMMapHoe apeMSI pa6oThl HCTO'IHHKa paaHo 30 qacaM. 

Pe3ynbTaThl nccneAOBBHHlt 

ViccneAOB8HHSI HCTO'IHHK8 11pOBOAHnHCb Ha UHKnOTpOHe. KonneKTOp HOHOB 38~pe11-

nSinCSI H8 11p06HHK8 1 BBOAHnCSI M8)!{AY AY8HT8MH H yCT8H8BnHBanCSI H8 H806XOA,HMbi H 

p8AHYC (a 11pHBOAHMbiX 011b!T8X 11p06HHK CTOSin H8 R = 100 CM). OT HaaonoK Kon-

neKTOp 38Kpb!B8nCSI C8TKOlt H 1 KpOMe TOf'0 1 11pH M8nbJX TOK8X - TOHKOlt aniOMHHH8BOlt 

cf:Jonbf'Olt, np!i 60nbWHX TOK8X cf:Jonbf'8 cropana, HO 11pH 8TOM B Hell: He 6binO H Heo6xo-

AHMOCTH 1 T8K K8K H8BOAKH 110 OTHOWeHHIO K TOKy B 8TOM cnyqae COCT8BnSinH 11peHe-

6pe)I<HMO M8nbi8 K OnH'I8C TB8, TOK HOHOB H8 KOnneKTOp R3M8pS1nCSI C 110MOlUb10 HHT8f'p8-

171 
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I . .[lnSI onpe.oeneHuSI onTuManbHoit .onu TenbHOCTu UMnynhca pa6oTbi ucTO'IHuKa 

6bin npo.oenaH cne,llyiOmUH 9KCnepnMeHT • .[lnnTenbHOCTb HMnynhCa UCTO'IHUK8 6bina 

yCT8HOBneHa 2 MUnnuceKyH.llbi, a Bb!COKOH '18CT0Tbl UUKnOTpOHa - 0, 7 MUnnuceKyH.llblo 

nocne 9Toro C llOMOlllb!O 3a,llep:>KKU nepe.llHUH cPPOHT UMllynbca pa60Tbl Bb!COKOH 

'18CT0Tbl MOr CMel!laTbC51 0 OCTaB851Cb llOCTOSIHHb!M llO ,llnUTenbHOCTU, OTHOCUTenbHO 

nepe.oHero ctJpoHTa pa6oTw ucTO'IHUKa. B pe3ynbTaTe nony'!eHa KpuaaH 3aaucuMOCTH 
+4 

TOKa UOHOB Ne 0 pacnpe.oeneHHOro BO BpeMeHU B Te'!eHUe HMnynbCa pa60Tbl UCTO'I-
20 

HUK8 (puc. 4) • V13 pucyHKU 51CH0 0 'ITO B Te'!eHue npuMepHO 1,4 MUnnuceKyH.llbl TOK 

UOHOB ITOCTOHHHbiH, a 38TeM H8'1UH8eT ll8,ll8Tb • B .oanbHel%weM, sepoHTHo, npoucxo-

.ouT neperpea KaTo.oa, nyra sxo.ouT B HeynpaanHeMbiH pe:>KuM, HanpH:>KeHue Ha pa3pH.o-

HOM npoMe:>KyTKe ITOHU:>KaeTCSI, cne,llCTBUeM '!ero U HBnHeTCSI yMeHbWeHue Bb!XO,lla 

MHOr038pSI.llHb!X UOHOB. Eme 6onee 6b!CTpOe yMeHbWeHue UHTeHCUBHOCTU npu 3a,llep:>KKe 

B 1, 7 MUnnuceKyH.llbl 06'b51CHSieTC51 TeM, 'ITO UMnynhCbl UCTO'IHUK8 U Bb!COKOH '18CT0Tbl B 

,ll8HHOM cny'!ae nepeKphlB8IOTC51 TOnbKO Ha 300 MUKpoceKyH.ll U 3a 9TO BpeMSI aMnnUTy

,ll8 H8llp51:>KeHU51 H8 ,llyaHT8X TOnhKO .llOCTUraeT M8KCUMyMao npaKTU'IeCKOe UC'Ie3HOBe

HUe TOK8 npH 38,llep:>KKe B 1,8 MUnnuCeKyH.llbl rOBOpHT 0 TOM, 'ITO 3a OCTaBWHeCSI 200 MHKpo

CeKyH.ll O.llHOBpeMeHHOH pa60TW HCTO'IHHK8 U BWCOKOH '18CTOThl H anpH:>KeHue Ha .llY8HT8X 

eme He .llOCTUraeT 3H8'!eHUSI H8llpH:>KeHU51 HyneBOH UHTeHCUBHOCTU, He06XO.llUMOrO .llnH 

TOro, 'IT06bi UOHbl .llOWnU ,llO p a.ouyca B I 00 CMo 

V1CXO.ll51 U3 ,ll8HHb!X KpUBOH puc. 4 B ,llanbHel%llleM Ollb!Tbl llpOBO,llUnUCb llpU CUH

XpOHHOH pa6oTe UCTO'IHUK8 U UUKnOTpOH8 C .llflHTenbHOCTb!O UMnynbCa B 1,5 MUnnuceKyH• 

,llbl llpH '18CTOTe fiOCbinOK 150 B CeKyH.lly. 

+4 
II • V1ccne.oosanacb 3asucuMOCTb TOKa uoHoB Ne oT .onuHbi aMuccuoHHOH 

20 

menu UCTO'IHUKa ( npu llOCTOSIHHOH WUpUHe 3 MM) t U3 KOTOpoit Bb!THrUB8IOTCSI UOHblo 

B pe3ynhTaTe nony'leHbi .oaHHbie, npuae.oeHHbie Ha puc. 5. Bu.oHo, 'ITO npu 

menu B 20 MM TOK UOHOB pe3KO B03pacTaeT U .llOCTHraeT M8KCUMyMa, & 3aTeM npu 

,llnUHe memt: B 25 MM TOK yMeHbWaeTCSI B.llBOe U ,ll8nbWe OCT8eTCSI llOCTOSIHHbiM. npu 

,llnUHe menu B 40 MM .llyra ,llOBOnbHO '18CTO Cpb!B8n8Cb. no-BU,llUMOMy 1 H8nU'!Ue 

OCTpOrO M8KCUMyMa npu ,llnUHe menu B 20 MM 06'bHCHSieTCSI .ll8HHOH reOMeTpUeH 

ueHTpa UUKnOTpOHa. npu .llpyroit reoMeTpHU ueHTpa M8KCUMyM MO:>KeT CMeCTUTbCH , 

Cl KpHBaSI - U3MeHHTb CBOIO cPOpMy .npuBe,lleHHbie pe3ynbT8Tb! nony'leHbl npu llO.ll8'!e 

B UCTO'IHUK eCTeCTBeHHOH CMeCH HeoHa. ToK B M8KCHMyMe KOne6anCSI B npe.oenax 

100- 150 MK8, 
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+3 
npoH3BO.llHnOCb TaK)K9 ycxopeHHe HOHOB 0

16 1 nonyqaeMb!X B HCTO'iHHKe 1:13 BOa -

.ayxa. npH 9TOM nonyqancs TOK B 5- ~ paa M9HbWHA, '19M 

CTBeHHOA CMecH HeoHa. Cne.aye1- aaMeTHTb, 'iTo ycxopeHHe 

+4 
TOK HOHOB Ne 1!3' e cTe-

+3 :lO 
0

16 
npoH3BO.llHnocb 6 e a 

rrepeCTpo~htH Bb!COKOA 'iaCTOTbl H H3MeHeHHH WHMM MSrHHTHOrO aaaopa, a II09TOMy, CIIa..tl 
+4 

MarHHTHoro nons1 6hin MeHee 6naronpHHTHhlA, '19M npH ycxopeHHH Ne 
:lO 

JlnH Orrpe.aeneHHSI TOK8 HOHOB 

yqecTb cne.ayJOutHe cpaKTOpbi! 

H 
Ne20 1:13 HCTO'iHHK8 8 HMnynbCe He06XO.llHMO 

a) npoueHTHOe co.aep)KaHHe Ne B rro.aaaaeMOM HeoHe; 
:lO 

6) CK88)KHOCTb p a 60Tbl UHKnOTpOH8 ( OTHOW9HHe OTpeaxa 8pe MeHH Me)K,lly H a q a 

noM .ll8YX HMIIYilhC08 K ,llnHTenhHOCTH HMnynbCa) i 

8) OTHOWeHHe cpaa1 8 T9'i9HH9 KOTOpblX npOHCXO.llHT none3HbiA 38XBaT HOHOB K 

nonHoMy ne pHO.llY BbiCOKOA 'i8CTOTbl; 

r) np03p8'lHOCTb C9TXH1 IIOMeuteHHOA nepe.ll KOnneKTOpOM .llllSI 9KpaHHpOBKHj 

.a) HBneHHe nepeaapH.llKH HOHOB Ha cponbre, ecnH OHa noMewaeTCH nepe.a KonneK-

T OpOMi 

e) noTepH HOHOB no pa.aHycy. 

C y'leTOM BbiWerrpH8e,lleHHbiX cp8KTOpOB IIOily'iaeTCSie 'lTO npH HenpepbiBHOM OTCOCe 

B T 9 'i9HHe HMnynbCa H3 HCTO'iHHKa HMeeTCSI B03MO)KHOCTb H3Bile'lb 50-80 Ma TOKa 

'leTbipexaapSI.llHbiX HOH08 HeOHa. 

8 3aK1110'leHHe 8BTOpbl Bblp8)!{810T 6naro.aapHOCTb l .H.<t>nepoay 38 IIOCTOSIHHOe 

BHHMaHH9 K pa60T8M 1 CBSI3aHHblM C HOHHblMH HCTO'iHHKaMH1 H M9X8HHK8M rpyiiiibl HOH

HbiX HCTO'lHHKOB 38 H306peTaTenbCKOe BKe.llpeHHe npe.anaraeMbiX H3M9K9KH.fi KOKCTpyK

UHH HOKKOro HCTO'lKHK8 o 8 aTOM OTHOWeHHH cne.ayeT OC060 OTMeTHTb M9X8HHK8 

B.M. nnoTKO. 
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P RC. 1. lOnOBK8 RCTO'IHHK8 H 6n~K-CX9M8 llHT8HH9 HCTO'IHHK8. 

1 - HRTb : 2- K8TOLI, 3- 8HOLI, 4- 8HTHK8TOL1 1 

5 - ::JMRCCROHH89 wenb. VIY - RMrrynbCHbiA: ycanHTenb, 

l - M8WHHHbiA: rrpeo6p830B8Tenb '18CTOTbi 5 Krll, 2 KBT; 

H - HarrpaeneHae MarHRTHoro rrong. Ua¢pbi HCTO'IHH

xos llHT8HH9 COOTB9TCTBYIOT M8KCHM8nbHbiM 3H8'1eHHJM: 

Puc. 2. 06wutt BHLI ·acTO'IHHKa. 

1 - ronoaxa RCTO'IHHKa, 2 - qacTb wniOaa. 
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PHc: 3. reoMeTpHH ueHTpa. 

ToK 

9MHCCHOHH8H I.Uenb. 2 - UO.Ll8"18 ra38 B HCTO"'HHK, 

3 - BhiTHrHsaiOI.UHa aneKTpo.n, 4 - HanpasneHHe 

ny"'K8 HOHOB, 5 - K8Mepa HCTO"'HHK8 1 

6 - KpaH qmnepos. 
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PHc. 4. Pacnpe.neneHHe TOKa H3 HCTO"'HHKa no speMeHH 

HMnynbca pa6oThi. CnnowHaH KpHsaH cooTseT

cTsyeT H3MepeHHOMy TOKY H8 KOnneKTOp. nyHTHp

H8H KpHB8H - TOK HOHOB C y"'eTOM TOrO, "'TO HM

nynbCb! pa60Tbl HCTO"'HHK8 H Bb!COKOa "18CTOTbl 

nonHOCTb!O He nepeKpb!B810TCH npH 38,Llep)KKe 

6onbweA 1,3 MHnnHceKyH.Llhi. 
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